








3-78 Affected Environment and Consequences  

How has I-90 affected fish passage? 

The highway affects fish populations primarily through culverts that 
either block or limit fish passage at streams within the project area, 
including cutthroat trout populations that cannot move from the 
Yakima River or Keechelus Lake to their tributary streams.  The 
upstream dewatering of Gold Creek also is a barrier to fish passage.  
Culverts block fish passage in a variety of ways, including shallow 
water depths, high water velocities, or “perched” culverts, where 
erosion creates a drop from the end of the culvert that blocks 
returning fish.  The highway can increase these effects by confining 
the stream and thus leading to higher water velocities and increased 
erosion. 

Exhibit 3-19 shows the known fish barriers in the project area.  The 
remaining stream crossings will be evaluated for their fish barrier 
effect, and solutions will be developed during the design of the 
appropriate phase of the project. 

Exhibit 3-19 
Known Fish Passage Barriers in the Project Area 

Water Body Barriers 

Gold Creek Channel confinement, lack of riparian vegetation, upstream 
dewatering  

Rocky Run Creek Culverts that constrict flow and increase velocity 

Wolfe Creek Culvert barrier that constricts flow 

Resort Creek Culvert barrier except at Keechelus Lake high pool 

Townsend Creek Culvert barrier; possible barrier at the old US Highway 10 
roadbed 

Price Creek Culvert barrier (10-foot box culvert ) 

Noble Creek Culvert barrier  

Bonnie Creek Culvert barrier  

Swamp Creek No barrier 

Toll Creek Culvert barrier  

Cedar Creek Culvert barrier  

Telephone Creek Culvert barrier  

Hudson Creek Non-fish bearing 
Source: Bio logical  Assessment (Appendix M) 

Culverts in the project area can create 
barr iers to f ish passage.  (Shown: “perched” 
culvert at Resort Creek) 
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Distinct Population Segment:  a 
vertebrate population or group of 
populations that is discrete from 
other populations of the species 
and significant in relation to the 
entire species. 

Which fish species have special status? 

Several species and distinct population segments of fish found in the 
project area are listed under the ESA, or are special status species by 
the USFWS, USFS, or WDFW.  Exhibit 3-20 shows listed species or 
species of concern. 

Exhibit 3-20 
Fish Species Status 

Fish WDFW Status USFS Status ESA Status 

Bull trout – Columbia River Distinct Population Segment Candidate Sensitive Threatened 

Steelhead trout – Middle Columbia River Distinct Population 
Segment 

Candidate Sensitive Threatened 

Westslope cutthroat trout None Sensitive Species of concern 

Pacific lamprey None Sensitive Species of concern 

River lamprey Candidate Sensitive Species of concern 

Pygmy whitefish Sensitive Sensitive Species of concern 

Umatilla Dace  Sensitive Not listed Not listed 

Redband trout Unknown Sensitive Species of concern 
ESA – Endangered Species Act  

USFS – US Forest Service 

WDFW – Washington Department of  Fish and Wild l i fe 

Survey data have documented the presence of bull trout, westslope 
cutthroat trout, and pygmy whitefish in the study area.  Survey 
results for these species are given below.  Pacific lamprey, river 
lamprey and steelhead trout are present in the Yakima River 
watershed below the Lake Easton dam.  However, there is no 
evidence to indicate that adults of these species can bypass the dam, 
although Lake Easton dam may provide passage for juvenile 
steelhead trout. 

Bull Trout - Columbia River Distinct Population Segment 

Two isolated bull trout stocks occur in the project area: 1) the 
Keechelus Lake stock, and 2) the Yakima River stock occurring in 
Lake Easton and the mainstem of the Yakima River.  

Keechelus Lake Stock.  Construction of the Keechelus Dam 
between 1913 and 1917 isolated the Keechelus Lake stock.  

 

Two populations of bul l  trout l ive in the 
project area. 
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Summer-run steelhead enter 
freshwater in a sexually immature 
condition between May and 
October and require several 
months to mature and spawn. 

Currently, the only known population in Keechelus Lake spawns in 
Gold Creek, and surveys for this project detected bull trout only in 
Gold Creek.  However, bull trout are likely present in Coal Creek, 
and there is anecdotal evidence of their presence at Rocky Run 
Creek.  The Keechelus Lake stock is considered critical, primarily 
because of its chronically low numbers and isolation from other 
stocks.  Refer to the Biological Assessment (Appendix M) for more 
details.   

Yakima River Stock.  WDFW recognizes the Yakima River bull 
trout as a distinct stock.  These bull trout are assumed to inhabit the 
mainstem and spawn in tributaries.  Yakima River bull trout are 
listed as threatened under the ESA because of chronically low 
numbers of fish encountered in reference areas.  The USBR has 
concluded that the principle limiting factor for bull trout populations 
in the Yakima Basin is the lack of spawning and juvenile rearing 
habitat.  Other limiting factors include brook trout hybridization and 
competition, decline in juvenile salmon as a prey base, an extremely 
altered river flow regime to deliver irrigation water, and limited 
access to spawning areas in creeks because of barriers to fish 
passage.   

Steelhead Trout - Middle Columbia River Distinct Population 
Segment 

Before the Easton Diversion dam was constructed, Middle Columbia 
River steelhead had access to most of the upper Yakima watershed 
reaches, including Keechelus Lake.  Good quality spawning and 
rearing habitat is located between the Keechelus and Easton Dams, 
but returning numbers to the upper Yakima River are small.  The fish 
ladder at Easton Dam provides passage for juvenile Middle 
Columbia River steelhead under certain flow regimes.  All Yakima 
River steelhead are summer-run steelhead.   

Westslope Cutthroat Trout 

Cutthroat trout are distributed throughout the project area, and high 
numbers were found in Coal, Gold, Rocky Run, Resort, Bonnie, and 
Hudson Creeks (WSDOT 2002f).  Several of these populations 
cannot move between the lakes, rivers, and tributary streams because 
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culverts along I-90 block access to Keechelus Lake and the Yakima 
River.  Isolation and the presence of brook trout threaten the 
persistence of cutthroat trout above Keechelus Dam. 

Pygmy Whitefish 

Pygmy whitefish most commonly occur in large, deep, unproductive 
(low nutrient) lakes.  Pygmy whitefish are found in both Keechelus 
Lake and Kachess Lake (WDFW 1998). 

Pacific Lamprey and River Lamprey  

Both of these species are present within the Yakima River watershed 
below Lake Easton Dam, and their presence is suspected in 
Keechelus Lake.  There is a high probability that suitable habitat 
exists within the project area.   

Critical Habitat 

Under the ESA, the USFWS or NOAA Fisheries may designate 
critical habitat for a listed species.  Critical habitat is a specific 
geographic area(s) that contains features essential for the 
conservation of a threatened or endangered species.  Critical habitat 
may include an area that is not currently occupied by the species but 
that would be needed for its recovery.  

For Columbia River bull trout, the USFWS has designated a 0.5-mile 
reach of Gold Creek beginning about 0.25 river mile above the I-90 
bridges as critical habitat, along with portions of the Yakima and 
Kachess Rivers.  The USFWS did not designate any federal lands as 
critical habitat. 

For Middle Columbia River steelhead, NOAA Fisheries has 
designated the mainstem of the Yakima River downstream from 
Keechelus Dam and the Kachess River as critical habitat, including 
the portion within the project area. 
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What are the expected environmental 
consequences? 
What beneficial effects would result? 

No-Build Alternative 

The No-Build Alternative would not result in any beneficial effects 
to fish, aquatic species, or aquatic habitat. 

Build Alternatives 

While all of the build alternatives would have some negative impacts 
on aquatic habitat and species, FHWA and WSDOT anticipate that 
overall effects of any of the build alternatives would be highly 
positive. 

Exhibit 3-21 summarizes the beneficial effects at each major water 
body for the Preferred Alternative.  Beneficial effects would be 
similar but less effective for the other build alternatives, since the 
Preferred Alternative was designed to maximize the benefit at each 
CEA.    

Improved Fish Passage.  Few culverts in the project area allow fish 
passage.  In some cases, the original culvert design did not allow fish 
passage.  In other cases, the culvert created increased water 
velocities leading to erosion at the downstream end of the culvert, 
which eventually created a barrier to fish passage. 

WSDOT would design the proposed bridges and culverts for fish 
bearing streams to meet WDFW stream simulation criteria for fish 
passage.  These structures would open up currently inaccessible 
habitat areas and improve connection to the designated critical 
habitat for bull trout and steelhead.  These improvements would 
benefit resident fish populations, and as fish passage is improved 
throughout the Yakima River basin, returning populations would be 
able to re-colonize a larger amount of stream habitat for spawning. 
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Exhibit 3-21 
Beneficial Impacts for Keechelus Lake Alignment and Improvement Packages Area  

 
Informat ion derived f rom the most current  WSDOT design plans and the MDT Recommendat ion Package (Appendix D).  

Connected Habitat.  WSDOT has designed bridges and culverts to 
connect habitat that is currently separated by the highway.  Culverts 
would have a bottomless clearspan design using natural substrate 
materials.  Using longer bridges and natural substrates in the 
culverts, along with restoring riparian vegetation along restored 
stream channels, should connect habitats for fish and other aquatic 
species. 

Increasing Aquatic Habitat.  In areas where longer bridges would 
be installed, WSDOT will remove road fill and restore stream 
channels, floodplains, and riparian habitat underneath and adjacent to 
the bridges.  Restoring floodplains for streams that currently have 
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artificially confined movement should lead to increased stream 
meander and the formation of additional aquatic habitat. 

Restoring In-Stream Physical Processes.  WSDOT has designed 
bridges and culverts to improve passage of channel sediment and 
large woody debris.  

Improving Water Quality.  Under existing conditions, no designed 
stormwater treatment is provided for runoff from impervious 
surfaces in the project area.  The combination of proposed 
stormwater treatment measures described in Section 3.3, Water 
Resources, along with avoidance, minimization, and BMPs, would 
contribute to improved water quality and to the health of fish and 
fish habitat. 

Improving Groundwater Flow.  Designing and installing additional 
culverts at the HCZs would help restore surface and shallow 
subsurface water flows under the highway.  This water is currently 
channeled along the side of the highway into streams and culverts, 
and contributes to higher flow volumes, velocities, and channel 
instability.   

What adverse impacts are expected? 

No-Build Alternative 

The No-Build Alternative would not result in any direct adverse 
impacts.  This alternative would result in indirect adverse impacts, 
including water quality impacts as traffic volumes continue to grow 
in the absence of treatment for stormwater runoff.   

Build Alternatives 

Temporary Impacts 

Constructing any of the build alternatives would create temporary 
impacts to fish habitat because of impacts to wetlands and other 
jurisdictional waters, including streams, reservoirs, and jurisdictional 
ditches.  Temporary impacts would be similar for all of the build 
alternatives, all of which would widen the highway to three lanes in 
each direction.  All would include constructing improvements at 



  I-90 Snoqualmie Pass East Project 3-85 

 

each of the CEAs.  The primary differences between the build 
alternatives would be the area of disturbance of stream habitat for 
each of the improvements proposed.  

FHWA and WSDOT have concluded that applying appropriate 
construction BMPs and restoration activities would successfully 
mitigate for all temporary impacts, regardless of which build 
alternative was chosen.  WSDOT has completed a detailed 
assessment of temporary impacts to wetlands, wetland buffers, 
reservoirs, streams, and potentially jurisdictional ditches for the 
Preferred Alternative.  The assessment is presented in the 
Wetland/Biology Discipline Report (Appendix K) and in the 
Conceptual Wetland & Aquatic Resources Mitigation Plan 
(Appendix J).   

Excavation and Grading.  Excavation and grading may increase 
sediment delivery to water bodies.  Removing portions of the 
existing highway would generate fine concrete dust and slurry, 
which may run off to surface water.  High levels of sediment can 
cause direct injury, increase avoidance behavior, and reduce feeding 
success for aquatic species, as well as affect the survival of eggs and 
newly hatched fish.   

Removing Riparian Vegetation.  Removing riparian vegetation 
would be necessary where bridges, culverts and the snowshed are 
replaced.  Removing riparian vegetation can cause direct mortality to 
amphibians and small mammals, and may disrupt the movement of 
species, increase vulnerability to predation, increase water 
temperatures, and cause erosion and sedimentation.  Most impacts 
from removing vegetation would be temporary, since WSDOT 
would require its contractors to minimize vegetation clearing to the 
extent possible and implement an approved revegetation plan. 

Removing and Replacing Culverts and Bridges.  While the 
overall impacts of replacing culverts and bridges would be positive, 
removal and construction have the potential to cause erosion, 
increases in turbidity, and sedimentation.   

Removal of exist ing culverts would have 
long-term benefi ts, but would require BMPs 
to prevent short- term construction impacts. 
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In-Water Work.  In-water work includes constructing footings, 
piers, and retaining walls, and in some cases removing culverts.  In-
water work has the potential to temporarily increase turbidity.   

Concrete Curing.  Uncured concrete has the potential to cause 
elevated pH in water.   

Blasting and Pile Driving.  Fish may be disturbed by the sound of 
or physical shock from blasting or pile driving.  The potential effect 
is reduced with distance from streams and with reduced blasting 
charge size.  Blasting in the vicinity of Keechelus Lake would occur 
on the slopes north of I-90, which are substantially higher in 
elevation than the shoreline, far enough from the lake that there 
would be no impacts to fish.  Some pile driving would be necessary 
but would be very limited in duration and frequency.  WSDOT does 
not propose any blasting or pile driving in the vicinity of the Yakima 
or Kachess Rivers or their tributaries. 

Equipment Maintenance and Fueling.  Heavy equipment and 
vehicles used during construction present the potential for spills 
during fueling and maintenance.   

Construction Timing and Duration.  The potential for water 
quality effects are greater during rainy periods, which increase 
potential runoff from the site.   

Permanent Impacts 

WSDOT analyzed the potential adverse permanent impact of the 
build alternatives on wetlands, wetland buffers, streams, reservoirs, 
and potentially jurisdictional ditches, all of which contribute to fish 
habitat.  The results of this analysis are presented in Section 3.4, 
Wetlands and Other Jurisdictional Waters, since these impacts 
represent the permanent impacts to fish and aquatic habitat as well. 

WSDOT based this analysis on impact footprints for each of the 
build alternatives that included revisions to the project to eliminate 
the viaduct bridges, replace the snowshed, modify the proposed 
design speed, and move the alignment to avoid high-quality 
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resources.  WSDOT’s analysis also was based on the results of 
updated wetland inventories conducted in 2006 and 2007.  
Consequently, the impacts described in this section are somewhat 
different than those presented in the Draft EIS, which were based on 
the information available at that time. 

Under the ESA, FHWA is required to analyze the potential impacts 
of the identified Preferred Alternative to listed species.  These 
potential impacts are presented in the Biological Assessment 
(Appendix M).  As shown in Exhibit 3-22, the Biological Assessment 
concluded that the Preferred Alternative is likely to adversely affect 
one listed species, Columbia River bull trout.  FHWA therefore 
requested formal USFWS consultation for this species.  Based on 
this consultation, FHWA and WSDOT believe that the project would 
not have a substantial adverse impact to this species.  

Because Middle Columbia River Steelhead are present and the 
Biological Assessment (Appendix M) concluded that that project is 
unlikely to adversely affect this species, FHWA and WSDOT have 
completed informal consultation with NOAA Fisheries for Middle-
Columbia River Steelhead, and received a letter of concurrence dated 
April 7, 2008 (NOAA Fisheries 2008).   

Exhibit 3-22 
Effects Determination – ESA-Listed Fish Species 

Threatened Species in Project Area Species Critical Habitat 

Columbia River Bull Trout  LAA NLAA 

Middle Columbia River Steelhead  NLAA NLAA 
LAA = May Affect  and is L ikely to Adversely Affect  

NLAA = May Affect but  Not L ikely to Adversely Affect  

For sensitive species that are not listed under ESA, the USFS 
prepared a Biological Evaluation (Appendix M).  This document 
concluded that while the Preferred Alternative may impact 
individuals or habitat, it is unlikely to contribute to a trend toward 
federal listing or loss of viability to the population or any of these 
species. 
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While these impact determinations are based on the Preferred 
Alternative, FHWA and WSDOT believe that impacts would be 
similar for any of the build alternatives.   

How will FHWA and WSDOT mitigate for 
adverse environmental impacts? 
Avoidance and Minimization 

WSDOT has designed the project to avoid and minimize impacts to 
fish and aquatic habitat wherever possible.  The new highway 
alignment for all of the build alternatives has been designed to avoid 
aquatic habitat, including streams and associated wetlands, as much 
as possible.  These measures have resulted in a reduction in overall 
wetland impacts, and in shifting those impacts from higher-value to 
lower-value wetlands.  Section 3.3, Wetlands and Other 
Jurisdictional Waters, describes the results of this avoidance and 
minimization effort.  

WSDOT also incorporated the MDT design objectives and 
performance standards into the design of the project wherever 
applicable and reasonable.   

Best Management Practices 

BMPs for fish and aquatic habitat and species will be designed to 
meet applicable commitments and performance standards listed in 
Section 3.3, Water Resources, as well as: 

 The Design of Road Culverts for Fish Passage manual (WDFW 
2003) 

 WSDOT’s Fish Exclusion Protocols and Standards (WSDOT 
2006c), which requires isolating the work area during 
construction and conducting fish removal and release of fish 
only by qualified biologists  

 The Washington State Hydraulic Code (WAC 220-110), which 
governs culvert and bridge removal and replacement 
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 Applicable measures specified in the USFWS Biological 
Opinion 

 Applicable conservation measures included in the NOAA 
Fisheries’ ESA Consultation Concurrence Letter (NOAA 
Fisheries 2008) 

 WDFW guidelines for stream crossing structures 

Example BMPs that WSDOT could use to comply with these 
standards include all of those listed in Section 3.3, as well as: 

 Removing as much of the existing structure as possible during 
bridge removal before dismantling it to minimize material and 
debris entering the water 

 Any in-water construction would be subject to seasonal 
restrictions to minimize adverse impacts to fish spawning and 
larval development 

 Removing fish from the work zone prior to construction 

Compensatory Mitigation 

The lead agencies believe that by combining avoidance, mitigation, 
and BMPs, the impacts of the project to fish and other aquatic 
species and their habitats will be minimized.  Potential impacts to 
Columbia River bull trout will be mitigated through compliance with 
the applicable measures specified in the USFWS Biological Opinion.  
The project also will implement the conservation measures in the 
Biological Assessment and the Biological Evaluation (Appendix M).  
The remaining impacts will be mitigated through beneficial effects 
including fish passage restoration, increase in overall habitat, 
improved in-stream physical processes, and improved water quality.  
Consequently, no additional compensatory mitigation will be 
required. 
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Field surveys conducted for the 
I-90 project 

 Camera and snow tracking 
surveys for mammals 
throughout the corridor 

 Inventories of fungi, lichen, 
mosses, liverworts, vascular 
plants, and mollusks 
throughout the corridor 

 Marbled murrelet surveys in 
the Gold Creek area 

 Amphibian surveys 
throughout the corridor 

 Additional baseline wildlife 
monitoring beginning in 
summer 2007 

 Testing of potential wildlife 
fencing designs beginning in 
summer 2007 

3.6 Terrestrial Species 

This section discusses the expected environmental impacts of the 
project alternatives on terrestrial plant and animal communities.  The 
study area for terrestrial species is approximately one mile on either 
side of I-90. 

More detail on impacts to terrestrial species can be found in the 
Terrestrial Species Assessment (WSDOT 2003c) and its 
supplemental report (WSDOT 2004a), and in the Wildlife Habitat 
Linkage Assessment (USFS 2000). 

WSDOT determined whether species were present or absent within 
the I-90 corridor based on review of existing scientific literature, 
databases, or computer-aided modeling of wildlife-habitat 
associations.   

What new information has been 
developed since the Draft EIS? 

Since publishing the Draft EIS, WSDOT completed a Biological 
Assessment (Appendix M) that provides updated information on the 
presence of ESA-listed species.  The USFS completed a Biological 
Evaluation that describes potential effects on sensitive species and 
their habitat.  The Biological Evaluation appears as an appendix to 
the Biological Assessment (Appendix M).  

The Mitigation Development Team Recommendation Package 
(Appendix D) was finalized in July 2006.  The MDT 
recommendations formed the basis of the Preferred Alternative for 
improvements at the CEAs.  WSDOT also completed the Wildlife 
Monitoring Plan (Appendix O).  

Comments from the public and reviewing agencies have been 
incorporated into this section. 
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Important wildlife habitat areas  

North of I-90: 

• Alpine Lakes Wilderness 

• North Cascades National 
Park 

South of I-90: 

 Goat Rocks Wilderness 

 Mt. Rainier National Park 

What are the major characteristics of 
the affected environment? 
Why is the project corridor important for terrestrial 
species?  

The I-90 project is located in an area recognized as a critical 
connective link in the north-south movement of species in the 
Cascade Range (Exhibit 3-23).  The importance of the project area 
for wildlife movement is based on its location between large blocks 
of federal land that are largely protected from development.  See 
Section 3.11, Land Use, for a discussion of land management in the 
project area. 

Connection between these areas of relatively protected lands is 
limited to an area approximately 25 miles wide.  Land to the east and 
west of the I-90 project area is largely in private ownership, and 
development is occurring rapidly.  These areas of private land have 
potential value as wildlife corridors, but the cost and other 
difficulties in acquiring a sufficient amount of land would be high.  
The project area, with its lower amount of private land, is a more 
appropriate site for investing public funds. 

I-90 bisects the entire width of this wildlife corridor.  Along with the 
three lakes in the project area, the highway is the primary barrier to 
north-south movement of wildlife.  The average daily traffic volume 
on I-90 for 2007 was approximately 28,000 vehicles per day, which 
represents a very substantial barrier to the movement of wildlife.   

Wildlife/vehicle collisions in the project corridor affect both wildlife 
populations and traffic safety.  Some data are available for deer and 
elk mortality from collisions with vehicles.  Deer and elk are safety 
hazards to motorists because they are large mammals.  Mortality for 
smaller mammals, birds, amphibians, or any other terrestrial species 
has not been studied.   

Image of a deer from a mounted wi ldl i fe 
monitor ing camera near Snoqualmie Pass. 
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Exhibit 3-23 
Habitat Linkage Areas 

 
Through a partnership between WSDOT and USFS, pathways on federal ly-managed and pr ivate lands adjacent to the project  were evaluated 

for their  ecological  connect iv i ty  in re lat ion to I -90.  

From 1996 through 2006, WSDOT maintenance personnel collected 
data on deer and elk mortality in the project area.  WSDOT removed 
160 deer and elk carcasses during the 10-year period.  These 
numbers underestimate the actual number of animals killed because 
they only reflect the animals that were picked up and reported by 
WSDOT maintenance personnel.  The numbers do not include 
animals that were hit and died off the highway or were picked up by 
others.  Most deer are killed during June and July, and most elk are 
killed in April and October.   
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Mortality rates were highest at the north end of Keechelus Lake (MP 
55 to MP 57), the south end of Keechelus Lake (MP 60 to MP 63), 
and Easton Hill (MP 67 to MP 69).  These locations are the same as 
the known wildlife corridors in the area and appear to be driven 
largely by landforms that channel animal movement to particular 
locations.  These landforms include lakes, rivers, rock cuts and other 
steep grades, and mountains.  Wildlife corridors also are influenced 
by the tendency of some species of wildlife to avoid areas of human 
development and disturbance.  Fencing to prevent wildlife from 
reaching the highway within the project corridor is sporadic. 

Forested habitats dominate the immediate area, with six different 
forest zones located in or near the project area, each with multiple 
plant associations.  Wetland and riparian communities are 
interspersed throughout the corridor, especially at stream crossings 
and along the shore of Keechelus Lake.  Refer to Section 3.4, 
Wetlands and Other Jurisdictional Waters, for further discussion. 

A checkerboard pattern of private and public land ownership exists 
along the I-90 project corridor.  This pattern of land ownership has 
resulted in occasionally conflicting land management practices and 
habitat fragmentation, which is a threat to some species in the project 
area (Exhibit 3-24).  The area is a patchwork of forest types and 
ages, including relatively recent clear-cuts, single-species even-aged 
stands, and small areas of old-growth forests. 

This fragmented pattern of land ownership has been and continues to 
be a driving force behind public and private efforts to acquire land 
for conservation purposes.  As described in Section 3.11, Land Use, 
many thousands of acres of private land in the Central Cascades area 
have been transferred to public ownership since the late 1990s, much 
of it near the project area.   

There are some small patches of mature or old-growth forest within 
the highway corridor, much of it immediately adjacent to the 
highway.  Other mature forest occurs on steep slopes and along 
several riparian corridors.  Other unique habitats in the vicinity of the 
project area include talus slopes, cliffs, bluffs, and wetlands.  

Elk ki l led in col l is ion with vehicle near 
proposed wi ldl i fe overcrossing structure. 
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Wetlands and riparian areas are discussed in Section 3.4, Wetlands 
and Other Jurisdictional Waters.   

Exhibit 3-24 
Habitat Fragmentation in and Near the I-90 Corridor   

The combination of the highway, power lines, and timber harvest creates 
fragmented habitat. 

In addition to its value as a wildlife corridor, a wide variety of 
wildlife species live in the project area.  The rain shadow effect of 
the Cascade Mountains, along with rapid change in elevation, creates 
a wide variety of habitats within a relatively small area, and this 
leads to wide diversity of wildlife species. 

What protected species use the project area? 

The project area is home to five terrestrial species that are listed as 
endangered, threatened, or as species of concern under the ESA.  
These species and their habitat associations are described in detail in 
the Biological Assessment (Appendix M).  ESA-listed fish species 
are discussed in Section 3.5, Fish, Aquatic Species, and Habitats.  

Gray wolf (Canis lupus).  Gray wolves are extremely rare in the 
project area, and evidence of their presence is very limited.  Gray 
wolves generally avoid areas of human activity, including highways, 
but their presence in the project area cannot be ruled out. 

Gray wolves are not common in the project 
area but their  presence cannot be ruled 
out.  (Photo not from project area) 
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Grizzly bear (Ursus arctos horribilis).  Sightings and other 
evidence indicate that a limited number of grizzly bears (probably 
less than 50) use the area north of I-90 in the North Cascades.  
Because bears from other populations are not expected to contribute 
substantially to the North Cascades population, maintaining 
connectivity within the North Cascades is especially important.  The 
immediate project area contains little or no suitable habitat for 
grizzly bears because of the relatively high level of human activity in 
the immediate vicinity of the I-90 corridor.  However, grizzly bears 
are a wide-ranging species and may travel through the project 
corridor. 

Canada lynx (Lynx Canadensis).  Lynx are considered present, but 
uncommon or rare in the project area.  Lynx habitat occurs outside 
the project area between Keechelus and Kachess Lakes, in the Alpine 
Lakes Wilderness and other land north of the project area, and in the 
vicinity of Manastash Ridge and Rimrock Lake south of the project 
area. 

Northern spotted owl (Strix occidentalis caurina).  Northern 
spotted owls may occur in forests along the project corridor during 
foraging and dispersal, but nesting is not likely.  Northern spotted 
owl sites have been documented near the project area, though none 
are closer than about 1.5 miles from I-90.  There are no known 
northern spotted owl nests in the general project vicinity.  Suitable 
habitat for northern spotted owls is likely to be present along the I-90 
corridor, but this habitat is likely too fragmented to support nesting.  
Dispersal habitat (which allows northern spotted owls to move 
across the landscape to establish new territories) is present, 
particularly in the vicinity of Gold Creek, Swamp Lake, and Crystal 
Springs. 

Critical habitat for the northern spotted owl has been designated in 
Kittitas County.  The project area is located between three different 
critical habitat units but does not overlap any these units. 

Marbled murrelet (Brachyramphus marmoratus).  The marbled 
murrelet is a small seabird in the auk family.  It is unusual because it 

Northern spotted owls have been 
documented near the project area. 
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nests far inland in old-growth and mature forest.  Surveys indicated 
marbled murrelet presence in the Gold Creek Valley, though outside 
of the project area. 

Federal regulations require the evaluation of Forest Service Sensitive 
Species, Sensitive and Strategic Species, Landbird Conservation 
Strategy Focal Species, Forest Service Management Indicator 
Species, and Federal and State Species of Concern.  The USFS 
evaluated these species, and concluded that the project may impact 
individuals or habitat, but is unlikely to contribute to a trend toward 
federal listing or loss of viability for any of these populations or 
species.  More information is available in the project Biological 
Evaluation, which is an appendix to the Biological Assessment 
(Appendix M). 

What are the expected environmental 
consequences?  
What beneficial effects would result? 

No-Build Alternative 

The No-Build Alternative would not result in any beneficial effects 
to terrestrial species.  I-90 would continue to act as a barrier to 
wildlife movement and would continue to divide wildlife habitat. 

Build Alternatives 

Including ecological connectivity as part of the project’s purpose and 
need led WSDOT to design the project from the beginning with the 
aim of making major improvements to wildlife habitat and 
connectivity.  Consequently, while the build alternatives would result 
in some adverse impacts, the overall effect of the project on 
terrestrial species would be strongly beneficial.   

Improving Ecological Connectivity.  The project would make the 
following investments to improve ecological connectivity: 

 Replace existing narrow bridges and culverts at the following 
stream crossings with longer structures (some streams would 
have more than one bridge): Gold Creek, Rocky Run Creek, 
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Resort Creek, Unnamed Creek (MP 60.9), Price Creek, Noble 
Creek, Bonnie Creek, Swamp Creek, Unnamed Creek (MP 
63.7), and Hudson Creek. 

 Replace small culverts with wider bottomless culverts, which 
would be sized to serve as wildlife undercrossings, at the 
following stream crossings: Wolfe Creek, Townsend Creek, Toll 
Creek, Cedar Creek, and Telephone Creek. 

 Build three wildlife overcrossings, one at the rock knob at the 
east end of Keechelus Lake near MP 60.8, and two near the 
Kachess River near MP 68.5 (westbound) and MP 68.7 
(eastbound). 

 Build bridges at the east end of the Gold Creek valley near MP 
55.3, MP 63.2, and MP 67.1, and at Easton Hill near MP 67.7 
(westbound) and MP 67.8 (eastbound) to allow wildlife to cross 
under the highway. 

 Install small- and medium-sized culverts (approximately six per 
mile) to provide passage for smaller and low-mobility species as 
well as to improve groundwater flow under the highway.  The 
width of the culverts will correspond with the passage size 
needed by low mobility species to connect with adjacent habitat.  
WSDOT will add culverts at increased frequency and density in 
areas where habitat and topography allows; however, areas with 
engineering constraints will have less frequent and dense 
culverts.  In the later phases of the project, WSDOT will use 
monitoring data from the first phase of the project, along with 
inter-agency input, in the design and placement of these culverts. 

 Direct animals to the crossing locations using an integrated mix 
of fencing, topography, and walls. 

These improvements have been designed so that benefits at each 
individual location also would result in benefits at the watershed and 
landscape scale.  This concept of site-specific improvements that will 
“roll up” to watershed and landscape scale benefits was central to the 
recommendations made by the MDT for improvements at each CEA. 
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Openness Ratio is defined as the 
characteristics of a crossing 
structure that represents the 
animal’s perception of the passage 
under the highway. 

The likelihood that wildlife would use connectivity structures is 
high.  WSDOT designed these structures with input from recognized 
experts following proven designs.  The openness ratio at each creek 
crossing would be improved, and the total openness ratio would 
improve over existing conditions, which would encourage wildlife 
use.  These larger structures would also provide more secure 
dispersal opportunities for a wider variety of species.  WSDOT 
would use fencing, land forms, and retaining walls to guide wildlife 
away from the highway and toward the crossing structures.   

The proposed connectivity improvements would substantially 
improve the ability of wildlife to cross the highway.  Highly mobile 
terrestrial species with large home ranges would see the largest 
benefit, since these populations would likely experience a greater 
degree of gene flow between populations north and south of I-90.  
The potential for inbreeding and localized extinctions would be 
reduced.  Low-mobility species with smaller home ranges also would 
benefit, especially as habitat quality and connection improve over 
time.   

All wildlife species potentially would benefit by gaining access to 
vacant areas of suitable habitat on opposing sides of the highway.  
Dispersal of young would be increased and individuals would have 
greater access to a range of breeding and foraging sites.   

Increasing Riparian Habitat.  Riparian habitat, in addition to its 
benefits to aquatic species, is an important source of shelter, foraging 
habitat, and water for many terrestrial species.  WSDOT has 
designed the project to restore riparian habitat at stream crossings.  
The area under the larger bridges and culverts would be planted with 
native vegetation and augmented with habitat elements such as 
natural substrates, logs, and root wads.  These improvements would 
result in an increase in riparian habitat for the project area as a 
whole, and would add an important element of habitat connectivity, 
linking riparian habitat upstream and downstream along the streams 
where structures would be built.  Wetland areas that are currently 
separated by the highway would be connected.   
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The largest beneficial impacts would be at Gold Creek and Bonnie 
Creek.  Under the Preferred Alternative, WSDOT would remove 
roadbed fill and restore approximately 8.45 acres of riparian area, 
wetlands, and streams at Gold Creek.  At Bonnie Creek, WSDOT 
would restore 3.2 acres of riparian area wetlands and streams.  
Smaller but similar improvements would be made at other stream 
crossings. 

Decreasing Wildlife Mortality.  The lead agencies expect that 
wildlife crossing structures, along with installing guide fencing, 
would reduce wildlife mortality and increase traffic safety by 
reducing wildlife/vehicle collisions.  WSDOT would use fencing 
with vertical retaining walls, natural topographic barriers, boulder 
fields, and other measures to form a continuous integrated system.   

The specific beneficial effects to USFS sensitive species and their 
habitats are discussed in the Biological Evaluation (Appendix M). 

What adverse impacts are expected? 

No-Build Alternative 

The No-Build Alternative would not result in any temporary or 
permanent direct impacts to terrestrial species or habitat.  I-90 would 
continue to act as a barrier to wildlife movement, and would 
continue to divide wildlife habitat.  An indirect adverse impact of 
increasing traffic volume would be that the barrier effect of the 
highway would continue to grow. 

Build Alternatives 

Temporary Impacts 

All of the build alternatives would result in similar temporary 
impacts to wildlife.  Temporary impacts would generally be the 
result of noise and other disturbance during construction, including 
noise from blasting and operating machinery.  These impacts would 
occur during the spring, summer, and fall when the project area is 
free of snow.   
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Potential construction noise impacts could include: 

 Causing wolves, grizzly bears, lynx and/or their prey species to 
avoid the project area. 

 Causing birds, including northern spotted owls, marbled 
murrelets, and other species of breeding birds to abandon nest 
sites prematurely.  Blasting is especially likely to cause 
disturbance to birds.  Noise can displace owls from foraging and 
roosting activities.  The Biological Assessment (Appendix M) 
analyzed impacts to species listed under the ESA, and the 
Biological Evaluation, which is an appendix to the Biological 
Assessment (Appendix M), analyzed adverse impacts to USFS 
sensitive species and their habitats. 

WSDOT would minimize the effects of construction noise through 
phased construction, which would allow higher mobility species to 
move to habitat area not experiencing disturbance.   

An additional potential temporary impact would be vegetation 
clearing for staging and stockpiling areas.  To the extent possible, 
WSDOT has identified potential staging and stockpiling areas, 
temporary access roads, and material processing areas on previously 
disturbed lands that are not heavily used by wildlife.  Some 
additional vegetation would be cleared during construction of new 
highway lanes.   

WSDOT calculated temporary impacts using the following 
assumptions: 

 A 15-foot buffer around all project fills 

 A 30-foot buffer around all proposed structures, including 
bridges, culverts and retaining walls, which would allow room 
for construction equipment. 

 Impacts from proposed haul roads 
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Exact numbers for temporary impacts will continue to change until 
the project design is finalized, and will be included in project 
permitting documents.  Temporary impacts would last no longer than 
the construction period and would be successfully mitigated by 
standard construction BMPs. 

Permanent Impacts 

FHWA and WSDOT anticipate that all impacts to terrestrial habitat 
and species would be direct rather than indirect impacts. 

Habitat Loss.  Permanent impact to terrestrial species would 
primarily result from the permanent fill to create the new highway 
lanes.  Realigning and widening the highway would result in 
permanent loss of some habitat, including mature forest, immature 
forest, and non-forested lands.  This may include areas important to 
wildlife for breeding, shelter, or foraging, and may cause some direct 
mortality to birds, small mammals, invertebrates, plants, or other 
terrestrial organisms.   

Exhibit 3-25 and Exhibit 3-26 summarize the impacts to habitat for 
the Keechelus Lake Alignment Alternatives and the CEA 
Improvement Packages.  

Exhibit 3-25 
Summary of Habitat Impacts – Keechelus Lake Alignment Alternatives (acres) 

No Build Alternative 1 Alternative 2 Alternative 3 
Alternative 4/ 

Preferred 
Alternative 

Mature forest lost (> than 80 years) 

None 1.7 3.4 2.8 5.1 

Terrestrial habitat lost  

None 31.3 46.7 45.8 49.2 

Listed and Sensitive Species.  Under the ESA, FHWA is required to 
analyze the potential impacts of the identified Preferred Alternative 
to listed species.  These potential impacts are presented in the 
Biological Assessment (Appendix M).  As shown in Exhibit 3-27, the 
Biological Assessment concluded that the Preferred Alternative may 
affect and is likely to adversely affect one listed species, the northern 
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spotted owl.  Based on this finding, FHWA conducted formal 
consultation with USFWS.  During consultation, FHWA and 
USFWS agreed that the project also may adversely affect marbled 
murrelets.  FHWA therefore requested formal USFWS consultation 
for this species as well.  Based on this consultation, FHWA and 
WSDOT believe that the project would not have a substantial 
adverse impact to these species.   

Exhibit 3-26 
Summary of Habitat Impacts – CEA Improvement Packages (acres) 

No Build Option A Option B Option C Preferred 
Alternative 

Mature forest lost (>80 years) 

None 70.2 71.3 79.1 70.3 

Terrestrial habitat lost  

None 197.2 202.2 205.5 199.5 

 

Exhibit 3-27 
Effects Determination – Terrestrial Species  

Listed or Proposed Species in Project Area Species Critical Habitat 

Gray wolf (E) NLAA NA 

Grizzly bear (T) NLAA NA 

Canada lynx (T) NLAA NA 

Bald eagle (T) NLAA NA 

Northern spotted owl (T) LAA NE 

Marbled murrelet (T) LAA NA 

Ute ladies’-tresses (T) NE NA 
E – endangered 

LAA – may affect  and is l ikely to adversely affect  

NA – not  appl icable s ince cr i t ical  habi tat  is  not  present  in the act ion area 

NE – no effect  

NLAA – may affect but  not l ikely to adversely affect  

T – threatened 
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The Biological Assessment concluded that the Preferred Alternative 
may affect but is not likely to adversely affect an additional five 
listed species: gray wolf; grizzly bear; Canada lynx; bald eagle; and 
marbled murrelet.   

The USFS prepared a Biological Evaluation (Appendix M) that 
discusses the impacts on all Federal and State Species of Concern, 
Forest Service Management Indicator Species, Landbird 
Conservation Strategy Species, and Forest Service Sensitive and 
Strategic Species.  This document concluded that while the Preferred 
Alternative may impact individuals or habitat, it is unlikely to 
contribute to a trend toward federal listing or loss of viability to the 
population or any of these species. 

While these impact determinations are based on the Preferred 
Alternative, the lead agencies believe that impacts would be similar 
for any of the build alternatives. 

Potential Introduction or Spread of Noxious Weeds.  Fourteen 
noxious weed species are established within the I-90 corridor.  The 
build alternatives will not increase the total roadside area where 
these species are known to initially establish themselves.  However, 
construction-related ground disturbance has the potential to spread 
already-established noxious weeds to new areas, especially near 
stockpiling and staging areas or along new access roads.  Noxious 
weeds also may be introduced by vehicles, personnel, and 
construction materials that may inadvertently carry the seeds to the 
project site. 

WSDOT would minimize the spread of noxious weed through 
project design and by using construction BMPs.  WSDOT would 
continue to work closely with the USFS and the county and state 
Noxious Weed Control Boards to keep noxious weeds from invading 
native habitats.  WSDOT will comply with USFS guidelines for 
invasive plant management (USDA 2005a and 2005b). 

Disturbance to Wildlife from Operational Noise.  WSDOT does 
not expect that operational noise from the growth in traffic volume 
on I-90 would have an impact on wildlife.  Modeling results suggest 
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that the increase over present conditions would be at most two to 
three A-weighted decibels (dBA), or approximately five percent over 
existing levels in the immediate vicinity of the right-of-way.  While 
noise can affect activities such as nesting or feeding, it is unlikely 
that noise-sensitive species currently use the area for critical life 
stages because of existing noise levels.  See the Biological 
Assessment (Appendix M). 

Disturbance to Wildlife from Lighting.  WSDOT does not expect 
lighting to affect wildlife.  Lighting would be limited to chain-up and 
chain-off areas at interchanges and locations within the project 
corridor for safety reasons, and would be directed towards the 
highway surface.  See Section 3.12, Visual Quality. 

How will FHWA and WSDOT mitigate for 
adverse environmental impacts? 
Avoidance and Minimization 

WSDOT has worked to adjust the location of the highway to avoid 
and minimize impacts wherever possible, including moving the 
highway alignment to avoid old growth forest, riparian areas, and 
wetlands.  WSDOT expects that as the design is completed, impacts 
can be reduced further, and that the impacts presented represent the 
worst case. 

Recreational use near the proposed crossing structures could 
interfere with wildlife attempting to use them.  FHWA and WSDOT 
anticipate that the USFS will manage lands adjacent to crossing 
structures in a manner that is consistent with their use for wildlife, as 
discussed in Section 1.13, What other actions are necessary to 
complete the project?    

WSDOT will use fencing to reduce wildlife/vehicle collisions and 
enhance use of the connectivity structures.  WSDOT began testing 
various fence designs in 2007 to determine their ability to withstand 
the harsh weather conditions in the project area.  

Fencing is never completely effective, and WSDOT does not expect 
that fencing will completely exclude every animal, especially small 
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species that can go through mesh fences or species that can go over 
fences (for example, by using overhanging trees).  This is 
particularly true in the I-90 project area, where harsh weather 
conditions make some kinds of fencing impractical.  However, 
WSDOT believes that even for these species, the combination of 
fencing and the connectivity structures will lead to enhanced 
population viability.  While the primary focus of wildlife fencing 
will be on reducing wildlife/vehicle collisions and enhancing traffic 
safety, WSDOT will consider specialized treatment for special status 
species.   

Wildlife Monitoring 

WSDOT has developed a Wildlife Monitoring Plan (Appendix O) in 
cooperation with its Wildlife Monitoring Technical Committee and 
the Western Transportation Institute at Montana State University.  
WSDOT has started pre-construction monitoring, which will 
continue through construction and after completion of the project.  
Because the project would be built over many years, WSDOT 
expects to apply the monitoring results from earlier construction 
phases to subsequent phases.  

Monitoring would consist of two tiers: 

 Baseline monitoring in and near the highway right-of-way, 
which would collect data on current wildlife movement 
(including accidents involving wildlife), and data on the use and 
effectiveness of the crossing structure designs after they are built.  
Pre-construction monitoring began in 2008. 

 Additional monitoring farther away from the highway right-of-
way, which would complement the baseline monitoring and may 
help to advance the state of knowledge of wildlife crossing 
design and performance, along with landscape level topics such 
as population viability.  WSDOT would most likely partner with 
other agencies and groups to accomplish this additional 
monitoring. 

An I-90 ci t izen monitor ing group has been 
col lecting pre-construction data on wi ldl i fe  
movement by snow tracking. 

Image of a bear from a mounted wi ldl i fe 
monitor ing camera near Snoqualmie Pass. 
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Habitat Preservation 

WSDOT is working with federal and state partner agencies to acquire 
habitat preservation areas in the project area, as described in Section 
3.4, Wetlands and Other Jurisdictional Waters. 

Best Management Practices 

BMPs for terrestrial species will be designed to meet applicable 
commitments and performance standards, including:  

 NPDES General Permit for Construction Activities 

 NPDES General Permit for Sand and Gravel Operations 

 Temporary Erosion and Sediment Control Plans 

 Spill Prevention, Control and Countermeasure Plans 

 Erosion and sediment control requirements of the WSDOT 
Design Manual  (WSDOT 2007c) and Standard Specifications 
for Road, Bridge, and Municipal Construction (WSDOT 2008b) 

 Applicable measures specified in the USFWS Biological 
Opinion 

 Applicable parts of the Implementing Agreement between the 
Washington State Department of Ecology and the Washington 
State Department of Transportation (Ecology and WSDOT 
1998), or as revised 

 Applicable permit conditions 

 Applicable conditions related to the transfer of federal land for 
highway easement 
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Some example BMPs that WSDOT could use to comply with these 
standards include: 

 Reducing wildlife/vehicle collisions at fence ends by 
incorporating “V” or “J” shaped fence ends that turn animals 
back toward the main fence when they approach the fence end 

 Designing fences with escape routes, jump-offs and/or one-way 
gates for animals that get caught inside the fencing 

 Merging fence ends with topographic features that limit wildlife 
movement to reduce the “fence-end effect” 

 Managing vegetation at culverts targeted for smaller species to 
encourage the effectiveness of the crossing 

 Following the procedures in the project-specific roadside 
vegetation management plan, which will be completed before 
construction begins, to minimize encroachment by invasive weed 
species during construction 

 Using integrated vegetation management techniques and 
establishing native vegetation, in conformance with WSDOT’s 
and USFS’s existing procedures 

 Mowing and trimming, selectively using herbicides, releasing 
weed-eating insects, improving soils, and planting native plants 
to manage vegetation 

Compensatory Mitigation 

FHWA and WSDOT believe that by combining avoidance, 
mitigation, and BMPs, the impacts of the project to terrestrial species 
will be minimized.  Potential impacts to the marbeled murrelet and 
northern spotted owl will be mitigated through compliance with the 
applicable measures specified in the USFWS Biological Opinion.  
The project also will implement the conservation measures in the 
Biological Assessment and the Biological Evaluation (Appendix M).  
The project will mitigate for the remaining impacts through the 
beneficial effects of the build alternatives, which includes improved 
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ecological connectivity, an increase in riparian habitat, and a 
decrease in wildlife mortality.  Consequently, no additional 
compensatory mitigation will be required.  However, WSDOT has 
acquired areas of mature forest now in private ownership as part of 
the preservation component of the Conceptual Wetland & Aquatic 
Resources Mitigation Plan (Appendix J). 




