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1. INTRODUCTION
The Hood River-White Salmon Bridge Replacement Project (the “Project,” formerly named the SR-35
Columbia River Crossing Project) would construct a replacement bridge and then remove the existing
Hood River Bridge between White Salmon, Washington, and Hood River, Oregon (Exhibit 1).The bridge is
owned by the Port of Hood River (the Port), serving an average of over 4 million trips annually.

Exhibit 1. Project Area
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The purpose of this Project is to improve multi-modal transportation of people and goods across the
Columbia River between the communities of White Salmon and Bingen, Washington and Hood River,
Oregon. The Project is intended to: a) improve traffic operations for current and future cross-river traffic
and at connections to I-84 and SR 14; b) provide a cross-river connection for bicyclists and pedestrians;
c) improve vehicle and freight travel safety by reducing real and perceived hazards; d) maintain and
improve a transportation linkage between the White Salmon, Bingen, and Hood River communities,
businesses, and services; e) fulfill the legislative directives tied to the Project funding; f) improve river
navigation for vessels passing under the bridge; and g) improve the river crossing’s seismic resiliency.

The overall need for the Project is to rectify current and future transportation inadequacies and
deficiencies associated with the existing bridge. Specifically, these needs are to:

· Present Capacity: substandard width and operational issues are causing traffic congestion on
the bridge and at both approaches

· Future Transportation Demand: the existing bridge is not designed to meet future travel
demand for vehicles

· Bicycle and Pedestrian Facilities: lack of bicycle and pedestrian facilities limits multi-modal
mobility

· Safety: narrow lanes and lack of shoulder create real and perceived safety hazards

· Social Demands/Economic Development: the existing bridge restricts the current and projected
flow of goods, labor and consumers across the river

· Legislation: comply with federal funding obligation Transportation Equity Act for the 21st
Century (TEA-21), the Washington State Legislature designation of the SR-35 corridor, and
Oregon HB 2017

· River Navigation: the substandard horizontal clearance creates difficulties for safe vessel
navigation

· Seismic Deficiencies: the existing bridge does not meet current seismic standards and is
vulnerable to a seismic event

The Project began in 1999 with a feasibility study that ultimately resulted in the publication of the State
Route (SR) 35 Columbia River Crossing Draft Environmental Impact Statement (EIS) in 2003, which
identified the “EC-2 West Alignment” as the preliminary preferred alternative. In 2011, the Type, Size,
and Location (TS&L) Study recommended a fixed-span concrete segmental box girder bridge as the
recommended bridge type. In 2017, the Project was relaunched to complete the National Environmental
Policy Act (NEPA) process. This report provides an update to the 2003 Fish and Wildlife Elements
Technical Report describing the existing conditions and anticipated construction, direct, and indirect
impacts on fish and wildlife. Measures to avoid, minimize, and/or mitigate these impacts are also
identified in this report.
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2. PROJECT ALTERNATIVES
Four alternatives are being evaluated to address the Project’s purpose and need:

· No Action Alternative

· Preferred Alternative EC-2

· Alternative EC-1

· Alternative EC-3

Exhibit 2 shows the alignment of the existing bridge, which represents the No Action Alternative, and
the three build alternatives. The build alternatives connect to SR 14 in White Salmon, Washington, and
Button Bridge Road in Hood River, Oregon, just north of the Interstate 84 (I-84)/United States Highway
30 (US 30) interchange (Exit 64).

Each alternative is summarized in Exhibit 3 and described in more detail in the following sections. Exhibit
4 illustrates the navigational clearance for the existing bridge and the replacement bridge (same for
each build alternative).
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Exhibit 2. Location of the Preferred Alternative EC-2, Alternative EC-1, and Alternative EC-3
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Exhibit 3. Summary Comparison of Key Elements of Alternatives

No Action Alternative Preferred
Alternative EC-2

Alternative
EC-1

Alternative
EC-3

Bridge alignment No change Slightly west of
existing

WA: West of
existing
OR: Slightly west
of existing

Slightly east of
existing

Bridge structure
Bridge type Steel deck truss bridge

with vertical lift span
Segmental concrete box girder bridge (fixed span)

Total number of piers
(in water / on land)

28 (20 / 8) 13 (12 / 1) 13 (11 / 2) 13 (12 / 1)

Structure length 4,418 feet 4,412 feet 4,375 feet 4,553 feet
Travel lanes 9-foot 4.75-inch lanes 12-foot lanes
Roadway shoulders No shoulders 8-foot shoulders
Vehicle height limit 14 feet-7 inches None
Shared Use Path None 12-foot wide, only on west side with overlooks
Bridge deck Steel-grated Concrete
Vehicle Gross Weight
Limit

80,000 pounds (lbs.); no
trip permit allowance for
overweight vehicles

> 80,000 lbs., with approved trip permit

Design speed Unknown 50 miles per hour (mph)
Posted speed 25 mph 35 mph

Toll collection Toll booth on Oregon
side

Electronic tolling/No toll booth

Stormwater treatment None Detention and water quality treatment
Navigation clearance 246 feet horizontal by

57 feet vertical when
bridge is down and up to
148 feet vertical when
lifted

450 feet horizontal x 80 feet vertical (maximum
horizontal opening)
250 feet horizontal x 90 feet vertical (centered within
maximum vertical opening)

SR 14/Hood River
Bridge intersection

Signalized intersection Roundabout
slightly west of
existing
intersection;
SR 14 raised
approximately
2 feet above
existing road level

Roundabout
with connection
to N. Dock Grade
Road west of
existing
intersection;
SR 14 raised
approximately
17 feet above
existing road
level

Roundabout
slightly east of
existing
intersection;
SR 14 remains at
existing road
level

Button Bridge Road/E.
Marina Way
intersection

Signalized intersection Signalized intersection

Anticipated
construction duration

None 6 years (3 years to construct the replacement bridge and 3
years to remove the existing bridge)
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Exhibit 4. Navigation Clearance of Existing Bridge and Proposed Replacement Bridge

        Existing Bridge          Proposed Replacement Bridge

2.1. No Action Alternative

The No Action Alternative would retain the existing bridge in its existing condition and configuration.
Routine operations would continue and maintenance would be implemented to continue operations.
Under the No Action Alternative, elements of the existing bridge include:

· Alignment: The bridge would continue to span the Columbia River between its northern
terminus at the SR 14/Hood River Bridge intersection in White Salmon, Washington, and its
southern terminus at the Button Bridge Road/E. Marina Way intersection in Hood River, Oregon,
as shown in the aerial photograph in Exhibit 2.

· Type: The bridge would continue to be a 4,418-foot steel deck truss bridge with a vertical lift
span. The bridge would continue to have 20 piers in the Columbia River.

· Ownership: The bridge will continue to be owned and operated by the Port.

· Vehicle lanes: The bridge will continue to have one narrow (9 feet, 4.75 inches) travel lane in
each direction and no shoulders.

· Bicycle and pedestrian facilities: The bridge would continue to have no pedestrian or bicycle
facilities, and signage would continue to prohibit pedestrians and bicycles on the bridge.

· Speed: The posted speed limit on the bridge would continue to be 25 mph.

· Vehicle restrictions: Vehicles would continue to be weight-restricted to 80,000 lbs.; vehicles
with approved trip permits would still not be allowed to use the bridge. Wide loads would
continue to be prohibited without special arrangements, and large vehicles would be
encouraged to turn their mirrors in. The height limit for vehicles would continue to be 14 feet,
7 inches where the lift span occurs.

· Tolling: The bridge would continue to be tolled for all vehicles with a toll booth on the south end
of the bridge and electronic tolls collected through the Port’s Breezeby system. Plans to shift to
all ETC are being considered, but there is no certainty they will be implemented.
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· Navigational clearance: The horizontal clearance for marine vessels would continue to be
246 feet, narrower than the navigation channel width of 300 feet, as shown Exhibit 4. The
vertical clearance would continue to be 57 feet when the lift span is down and 148 feet when it
is raised; vessels would continue to be required to request bridge lifts in advance. The lift span
section would continue to use gate and signals to stop traffic for bridge lifts.

· Seismic resilience: The bridge would continue to be seismically vulnerable and would not be
cost effective to be seismically retrofitted.

· Stormwater: No stormwater detention or water quality treatment would be provided for the
bridge. Stormwater on the bridge would continue to drain directly into the Columbia River
through the steel-grated deck.

· Roadway connections: The bridge would continue to connect to SR 14 on the Washington side
at the existing signalized SR 14/Hood River Bridge intersection. On the Oregon side, the
southern end of the bridge would continue to transition to Button Bridge Road, connecting to
the local road network at the existing signalized Button Bridge Road/E. Marina Way intersection
north of I-84. The bridge would continue to cross over the BNSF Railway tracks on the
Washington side and over the Waterfront Trail along the Oregon shoreline.

· Bicycle and pedestrian connections: The bridge would continue not to provide bicycle or
pedestrian connections across the Columbia River. Bicyclists and pedestrians wanting to cross
the river would continue to need to use an alternate means of transportation, such as the
Mt. Adams Transportation Service (MATS) White Salmon/Bingen to Hood River bus (buses
provide bicycle racks), or a private vehicle.

The Supplemental Draft EIS considers two scenarios for the No Action Alternative:

· End of bridge lifespan: assumes that the existing Hood River Bridge would remain in operation
through 20451 and would be closed sometime after 2045 when maintenance costs would
become unaffordable. At such a time, the bridge would be closed to vehicles and cross-river
travel would have to use a detour route approximately 21 miles east on SR 14 or 23 miles east
on I-84 to cross the Columbia River using The Dalles Bridge (US 197). Alternatively, vehicles
could travel 25 miles west on SR 14 or 21 miles west on I-84 to cross the Columbia River via the
Bridge of the Gods. When the bridge would be closed, the lift span would be kept in a raised
position to support large vessel passage that previously required a bridge lift or the existing
bridge would be removed.

· Catastrophic event: addresses the possibility that an extreme event that damages or otherwise
renders the bridge inoperable would occur prior to 2045. Such events could include an
earthquake, landslide, vessel strike, or other unbearable loads that the bridge structure cannot
support.

1 The year 2045 is the design horizon for the Project. The design horizon is the year for which the Project was
designed to meet anticipated needs.
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2.2. Preferred Alternative EC-2

Alternative EC-2 would construct a replacement bridge west of the existing bridge. The existing bridge
would be removed following construction of the replacement bridge. Under Alternative EC-2, elements
of the replacement bridge would include:

· Alignment: The main span of the bridge would be approximately 200 feet west of the existing
lift span. The bridge terminus in White Salmon, Washington, would be located approximately
123 feet west of the existing SR 14/Hood River Bridge intersection, while the southern terminus
would be in roughly the same location at the Button Bridge Road/E. Marina Way intersection in
Hood River, Oregon, as shown in Exhibit 5 and Exhibit 6.

· Type: The bridge would be a 4,412-foot fixed-span segmental concrete box girder bridge with a
concrete deck and no lift span. The bridge would have 12 piers in the Columbia River and one
land-based pier on the Washington side of the river.

· Ownership: While the Port may own and operate the replacement bridge, other options for the
ownership and operation of the replacement bridge that may be considered include other
governmental entities, a new bi-state bridge authority, and a public-private partnership,
depending on the funding sources used to construct the replacement bridge.

· Vehicle lanes: The bridge would include one 12-foot travel lane in each direction, an 8-foot
shoulder on each side, as shown in Exhibit 7.

· Bicycle and pedestrian facilities: The bridge would include a 12-foot wide shared use path
separated from traffic with a barrier on the west side, as shown in Exhibit 7. In the middle of the
bridge the shared use path would widen an additional 10 feet in two locations to provide two
40-foot long overlooks over the Columbia River and west into the CRGNSA with benches; the
overlook locations are shown in Exhibit 5 and Exhibit 6. The cross-section of the overlooks is
shown in Exhibit 7.

· Speed: The design speed for the bridge would be 50 mph with a posted speed limit of 35 mph.

· Vehicle restrictions: Vehicles would no longer be limited by height, width, or weight. Vehicles
exceeding 80,000 lbs. that have approved trip permits could use the bridge.

· Tolling: Tolls for vehicles would be collected electronically so there would be no toll booth on
either side of the bridge. No tolls would be collected from non-motorized users (e.g.,
pedestrians, bicyclists) who travel on the shared use path.

· Navigational clearance: Vertical clearance for marine vessels would be a minimum of 80 feet.
The horizontal bridge opening for the navigation channel would be 450 feet, greater than the
existing 300-foot wide federally recognized navigation channel, as shown in Exhibit 4. Centered
within this 450-foot opening, there would be a 250-foot wide opening with a vertical clearance
of 90 feet. Similar to the existing bridge, the replacement bridge would cross the navigation
channel at roughly a perpendicular angle as shown in Exhibit 5 and Exhibit 6.

· Seismic resilience: The bridge would be designed to be seismically sound under a 1,000-year
event and operational under a Cascadia Subduction Zone earthquake.
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· Stormwater: Stormwater from the entire Project area (bridge and improved roadways) would
be collected and piped to detention and treatment facilities on both sides of the bridge as
shown in Exhibit 6. On the Washington side, separate stormwater facilities would be used for
the roadways and the bridge.

· Roadway connections: The bridge would connect to SR 14 on the Washington side at a new
two-lane roundabout slightly west of the existing SR 14/Hood River Bridge intersection, as
shown in Exhibit 6. On the Oregon side, the southern end of the bridge would transition to
Button Bridge Road, connecting to the local road network at the existing signalized Button
Bridge Road/E. Marina Way intersection north of I-84. The private driveway on Button Bridge
Road north of E. Marina Way may be closed under this alternative. Like the existing bridge, the
replacement bridge would cross over the BNSF Railway tracks on the Washington side and over
the Waterfront Trail along the Oregon shoreline.

· Bicycle and pedestrian connections: The new shared use path would connect to existing
sidewalks along the south side of SR 14 in Washington and to roadway shoulders (for bicyclists)
on both sides of SR 14 at the new roundabout with marked crosswalks, as shown in Exhibit 6. On
the Oregon side, the shared use path would connect to existing sidewalks, bicycle lanes, and
local roadways at the signalized Button Bridge Road/E. Marina Way intersection.

· Cost: Total Project construction cost is estimated to be $300 million in 2019 dollars.
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Exhibit 5. Preferred Alternative EC-2 Alignment
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Exhibit 6. Preferred Alternative EC-2 Enlargements
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Exhibit 7. Replacement Bridge Typical Cross-Section

        Typical        With Pedestrian Overlook

2.3. Alternative EC-1

Alternative EC-1 would construct a replacement bridge west of the existing bridge. Like Alternative EC-2,
the existing bridge would be removed following construction of the replacement bridge. Exhibit 8 shows
alignment of Alternative EC-1 and Exhibit 9 provides enlargements of the improvements that would be
constructed under Alternative EC-1.

Under Alternative EC-1, elements of the replacement bridge would be the same as the elements
described for Alternative EC-2 except:

· Alignment: The main span of the bridge would be approximately 700 feet west of the existing
lift span. The bridge terminus in White Salmon, Washington, would be located approximately
2,309 feet west of the existing SR 14/Hood River Bridge intersection, while the southern
terminus would be in roughly the same location as the existing terminus at the Button Bridge
Road/E. Marina Way intersection in Hood River, Oregon.

· Type: The bridge would be a 4,375-foot fixed-span segmental concrete box girder bridge with a
concrete deck and no lift span. The bridge would have 11 piers in the Columbia River.

· Navigational clearance: The navigational opening would be the same as Alternative EC-2, but
the bridge would cross the navigation channel at a more skewed angle than under Alternative
EC-2.

· Roadway connections: Connections to roadways would generally be the same as
Alternative EC-2, but the bridge would connect to SR 14 on the Washington side at a new
two-lane roundabout at the SR 14/Hood River Bridge/N. Dock Grade Road intersection west of
the existing bridge. Access to S. Dock Grade Road would be provided via the driveway east of
the Mt. Adams Chamber of Commerce and Heritage Plaza Park and Ride.

· Bicycle and pedestrian connections: Connections to bicycle and pedestrian facilities would
generally be the same as Alternative EC-2, but the roundabout intersection with SR 14 on the
Washington side would be located further west at N. Dock Grade Road.
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Exhibit 8. Alternative EC-1 Alignment
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Exhibit 9. Alternative EC-1 Enlargements
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2.4. Alternative EC-3

Alternative EC-3 would construct a replacement bridge east of the existing bridge. Like Alternative EC-2,
the existing bridge would be removed following construction of the replacement bridge. Exhibit 10
shows alignment of Alternative EC-3 and Exhibit 11 provides enlargements of the improvements that
would be constructed under Alternative EC-3.

Like Preferred Alternative EC-2, the total Project construction cost for Alternative EC-3 is estimated to be
$300 million in 2019 dollars. Under Alternative EC-3, elements of the replacement bridge would be the
same as the elements described for Alternative EC-2 except:

· Alignment: The main span of the bridge would be approximately 400 feet east of the existing lift
span. The bridge terminus in White Salmon, Washington, would be located approximately 140
feet east of the existing SR 14/Hood River Bridge intersection, while the southern terminus
would be roughly the same as the existing terminus at the Button Bridge Road/E. Marina Way
intersection in Hood River, Oregon.

· Type: The bridge would be a 4,553-foot fixed-span segmental concrete box girder bridge with a
concrete deck and no lift span. Like Alternative EC-2, the bridge would have 12 piers in the
Columbia River and one land-based pier on the Washington side of the river.

· Roadway connections: Connections to roadways would generally be the same as
Alternative EC-2, but the bridge would connect to SR 14 on the Washington side at a new
two-lane roundabout slightly east of the existing SR 14/Hood River Bridge intersection. On the
Oregon side, improvements extend slightly further south to the Button Bridge Road/I-84 on and
off ramps. The private driveway on Button Bridge Road north of E. Marina Way would be closed
under this alternative.

· Bicycle and pedestrian connections: Connections to bicycle and pedestrian facilities would
generally be the same as Alternative EC-2, but the roundabout intersection with SR 14 on the
Washington side would be located approximately 264 feet further east than under
Alternative EC-2.
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Exhibit 10. Alternative EC-3 Alignment
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Exhibit 11. Alternative EC-3 Enlargements
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2.5. Construction of the Build Alternatives

Construction of the build alternatives would be similar in duration and approach.

· Timeline and sequencing: The NEPA process is anticipated to be complete in 2021; subsequent
phases of the Project would be dependent on funding availability. Construction would take
approximately 6 years and would require work during approximately six IWWWs. Approximately
three IWWWs would be necessary to construct the replacement bridge, and approximately
three additional IWWWs would be necessary to complete the removal of the existing bridge.

· In-water work window: Certain construction and removal activities conducted below the
OHWM of the Columbia River would be restricted to an IWWW established for the Project. The
IWWW would be established in permits for the Project through inter-agency coordination
including Washington Department of Fish and Wildlife (WDFW), Oregon Department of Fish and
Wildlife (ODFW), NOAA Fisheries, and USFWS. Preliminary discussions with these agencies
indicate that the authorized IWWW would likely be October 1-March 15 of each year. In-water
work activities that would be restricted to this IWWW would include vibratory and impact pile
installation, installation of drilled shaft casings, installation of cofferdams, and unconfined
wiresaw removal of the existing pier foundations. Vibratory pile removal would not be restricted
to the IWWW.

· Mobilization and site preparation: The contractor would likely mobilize equipment to the
construction site via barges and trucks. Erosion control measures (e.g., silt fences, etc.) and
debris containment devices (i.e., floating debris booms) would be installed and clearing and
grubbing limits would be established prior to vegetation removal. Barges would require
anchoring, tethering, and spudding.

· Construction staging: At least two staging areas would be necessary for staging and storage of
materials and equipment; the location of these areas would be determined later in the design
process, including obtaining all relevant environmental permits and land use approvals. It is
estimated that a minimum of 2 acres would be necessary for staging and storage of materials
and equipment. Materials arriving by barge may be offloaded to upland staging areas or may be
temporarily stored on barges. All staging areas and equipment fueling areas would be located
above the OHWM and outside of environmentally sensitive areas. Staging and temporary access
areas will occur in upland locations, on areas that are either already disturbed or that will be
restored post-Project.

· Temporary work structures: The Project would likely require the installation of several
temporary in-water structures during construction and removal of the existing bridge. These
structures would include temporary work bridges, cofferdams, drilled shaft casings, and
temporary piles. These temporary features would be designed by the contractor after a contract
is awarded, but prior to construction.

Three temporary work bridges would likely be installed to support construction activities. One
temporary work bridge would be installed at each end of the replacement bridge alignment. A
third temporary work bridge would be constructed on the Washington side of the river to
support the removal of the existing bridge. These temporary structures would likely be
supported by 24-inch steel pipe piles.

Additional temporary piles would be necessary throughout construction and removal of the
existing bridge for a variety of purposes, including supporting falsework and formwork, pile
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templates, reaction piles, and for barge mooring. These temporary piles would also likely be 24-
inch steel pipe piles.

Barges would be used as platforms to conduct work activities and to haul materials and
equipment to and from the work site. Three barges would typically be needed at each pier
during drilled shaft construction, and at least one barge would remain at each pier after shaft
construction to support column and superstructure construction.

Temporary cofferdams would likely be installed to create isolated in-water work areas for
certain activities. A temporary cofferdam would likely be installed to create an isolated in-water
work area for construction of a spread footing foundation on the Washington shoreline. Sheet
pile cofferdams may also be installed at one or more piers on the existing bridge to create an
isolated work area for removal of the existing bridge foundations.

Drilled shaft casings would also be installed as temporary work structures to create isolated
work areas for drilled shaft construction. An outer steel casing, with a diameter approximately
12-inches larger than that of the finished drilled shaft, would be installed to act as an isolation
structure. The outer cases will be 84 inches in diameter for the 72-inch shafts, and 108 inches in
diameter for the 96-inch shafts.

· Work area isolation and fish salvage: To minimize impacts to fish, fish salvage measures would
be employed to remove fish from temporarily isolated in-water work areas during and after the
installation of drilled shaft casings and cofferdams. Fish salvage would follow the BMPs
established in the biological opinion for FHWA and ODOT’s Federal Aid Highway Program
programmatic consultation and would be supervised by a fish biologist. A fish biologist with the
experience and competence to ensure the safe capture, handling, and release of all fish would
supervise all fish capture and release. To minimize take, efforts would be made to capture ESA-
listed fish known or likely to be present in an in-water isolated work area using methods that are
effective, minimize fish handling, and minimize the potential for injury. Attempts to seine and/or
net fish, or the use of minnow traps shall precede the use of electrofishing equipment. Isolation
structures would be installed such that they would not be overtopped by high water. A
reasonable effort would be made to re-locate threatened or endangered fish using methods
that minimize the risk of injury.

· Bridge foundation installation: The foundations for the replacement bridge would consist of
three different foundation types: 1) pile-supported foundations; 2) drilled-shaft-supported
foundations; and 3) spread footings. In general, pile-supported foundations would be used at
locations where the depths to bedrock are relatively deep (greater than 50 feet below ground
surface) while drilled shaft-supported foundations would be more economical in locations
where depths to bedrock are nearer to the surface (less than 50 feet below ground surface).
Spread footings would be used where bedrock is located at or near the surface and deep
foundations are not required.

Pile-supported foundations would be supported by 48-inch diameter steel pipe piles. The typical
in-water foundation would require 25 piles, where-as smaller terrestrial pile-supported
foundations would require fewer piles. Piles would be installed with a vibratory hammer to the
extent practicable, as a means of minimizing impacts associated with underwater noise. An
impact hammer would be used to drive the piles to the final tip elevation, and/or to proof the
piles to verify load-bearing capacity.

Drilled shaft-supported foundations would be supported by either 72-inch-diameter drilled
shafts or 96-inch-diameter drilled shafts. The larger-diameter drilled shafts would be used on
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the bents that flank the navigation channel. Installation of drilled shafts would be conducted by
first oscillating an outer steel casing to a specified design depth. As the casing is being advanced
to the design depth, soil would be removed from inside the casing using an auger and clamshell.
Excavated soils would be temporarily placed onto a barge with appropriate containment and
ultimately placed at an approved upland site. Once the interior of the casing has been excavated
to the design depth, an interior steel casing of the finished diameter of the shaft would be
installed. This casing would be installed either with an oscillator or vibratory hammer. Once the
interior casing has been installed to final depth, a steel reinforcement cage would be installed
within the casing, and the shaft would be filled with concrete.

Construction of spread footing foundations below the OHWM of the river would be conducted
within a temporarily dewatered work area within a cofferdam. Once the cofferdam is installed
and the work area established, formwork would be installed for the spread footing, steel
reinforcing would be installed within the forms, and the concrete for the footing would be
poured. The cofferdam would remain in place until the concrete is fully cured to allow the
concrete to cure in a dewatered environment. Once the concrete for the footing is fully cured,
the formwork would be removed followed by the temporary cofferdam.

· Bridge superstructure construction: Once the foundation piles and drilled shafts are installed, a
concrete pile cap would be installed atop the shafts at the waterline, and the concrete pier and
superstructure would be installed atop the pile cap. Pile caps may be either precast or cast-in-
place.

The superstructure would consist of both precast and cast-in-place concrete segments.
Additional finish work would also be conducted, including surfacing, paving, and installation of
other finish features, such as striping and signage.

Work on the superstructure would be conducted either from the bridge deck, from the deck of
temporary work bridges, or from barges. It is anticipated that the superstructure would be
constructed using a balanced cantilever method that uses paired sets of form travelers to build
outwards from each pier. It is assumed that a contractor may operate up to four pairs of form
travelers at a given time to expedite the construction of the superstructure.

Many of the bridge superstructure components would be composed of precast concrete.
Precast elements would likely include bridge columns, beams, girders, and deck panels. Precast
bridge elements would be constructed in upland controlled environments and would be
transported to the Project site by either barge or truck.

· Dismantling and removal of the existing bridge: The existing bridge would remain open until
the replacement bridge is constructed and operational, at which point it would be dismantled
and removed. This work would be conducted via barges and/or temporary work platforms and
may require in-water isolation.

Removal of the superstructure would most likely be conducted by barge-mounted cranes.
Removal of the superstructure would likely begin with removal of the counterweights, followed
by the lift towers and the individual truss sections. The lift towers and truss sections would be
cut into manageable pieces and loaded onto barges or trucks by a crane. Each section would
then be either transported to an upland site for further dismantling or disposed of directly at an
appropriately permitted upland facility.

Removal of the existing foundations would be conducted by one of the following two methods:
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o Wiresaw removal to mudline, without a cofferdam. A diamond wire/wire saw would be
used to cut the foundation into manageable pieces that would be transported to a barge
and disposed of in a permitted off site upland location. The foundations would be
removed to the mudline and the substrate would be naturally restored with surrounding
sediments.

o Wiresaw or conventional pier removal techniques within a cofferdam. Conventional
removal techniques consist of using a hydraulic ram to break the piers into rubble, and
torches or other cutting methods to cut reinforcement. Materials would then be
transported to a barge and disposed of in a permitted off site upland location. The
foundations would be removed to the mudline and the substrate would be naturally
restored with surrounding sediments.

It is assumed that the cofferdam removal option would be used at both piers that flank the
navigation channel, but may also be used in other pier locations. At the two navigation channel
piers, once cofferdams are installed and fish salvage has occurred, approximately 7,800 cubic
yards of existing riprap would be removed. Riprap would be removed via a barge mounted
clamshell, and loaded onto barges, and disposed of at an off-site permitted upland location.
Once riprap has been removed, the existing piers would either be removed using one of the
methods described above.

· Post-Project site restoration: Construction of the Project would result in temporary impacts to
native and non-native vegetation on both the Oregon and Washington sides of the river. Areas
temporarily disturbed during construction would be restored upon completion of the Project
consistent with state and local regulations.

On the Oregon side of the river, most temporary disturbance would occur within areas that are
either impervious or already developed. Temporary disturbance would occur within areas that
consist of landscaping, lawns, or similar heavily managed vegetation. Post-Project site
restoration in these areas would likely consist of replacement landscaping with similar
ornamental species. No native plant communities would be disturbed on the Oregon side of the
river.

On the Washington side of the river, vegetation would be cleared within temporary work zones
to allow construction equipment to access the site, to construct the replacement bridge
abutments and stormwater treatment facilities, and to remove the existing bridge. A portion of
the area to be cleared would be within a forested riparian area that is within the 200-foot
shoreline jurisdiction of the Columbia River, and is regulated by the City of White Salmon under
its Shoreline Master Program (City of White Salmon 2016). A large oak tree that is present east
of the existing bridge would be preserved and would not be affected.

Temporarily disturbed areas within ODOT and WSDOT rights-of-way would be replanted
consistent with applicable ODOT and WSDOT requirements and design standards. Temporarily
disturbed vegetation within the riparian shoreline buffer on the Washington side of the river
would be conducted consistent with requirements in the City of White Salmon Critical Areas
Ordinance (White Salmon Municipal Code (WSMC) Chapter 18.10) and Shoreline Master
Program (City of White Salmon 2016).

· Compensatory Mitigation: The Project would result in permanent impacts to wetland and
aquatic habitats, and a compensatory mitigation plan would likely be required by federal, state
and local regulations to offset these permanent impacts. The compensatory mitigation plan
would be developed during the permitting phase of the Project. The mitigation plan would
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identify the amount, type, and specific locations of any proposed compensatory mitigation
actions, specific impact avoidance and minimization measures to be implemented, as well as the
goals, objectives, and performance standards for measuring success. Full implementation of the
compensatory mitigation plan would be a condition of the applicable permits of the agencies
with jurisdiction (i.e., USACE Section 404 permit, the Oregon Department of Environmental
Quality [DEQ] and the Washington State Department of Ecology [Ecology] Section 401 permits,
the Oregon Department of State Lands [DSL] Removal-Fill permit, WDFW Hydraulic Project
Approval, and City of White Salmon Shorelines and Critical Areas permits), and the mitigation
would comply fully with all applicable permit terms and conditions.

The method of delivery for Project final design and construction has not been determined at this time.
Traditional delivery methods, such as design-bid-build, and alternative delivery methods, such as design-
build and public-private-partnerships to name a few, will continue to be considered by the Port. As part
of Oregon’s HB 2017, the Port was provided legal authority by the state to enter into a public-private-
partnership.

3. METHODOLOGY
Fish and wildlife resources that could potentially be impacted by the Project were previously analyzed in
the Project’s Draft EIS and supporting documentation including the Fish and Wildlife Elements Technical
Report (Entranco 2003). A current list of species/evolutionarily significant units (ESUs) and critical
habitats were developed as part of the data collection and development effort described in this section.

3.1. Area of Potential Impact

The area of potential impact (API) for the fish and wildlife analysis is shown in Exhibit 12. The API
encompasses the area anticipated for direct and indirect impacts to fish and wildlife resources that
could result from the Project during both construction and operation. This includes:

· Areas within the baseline API in which direct ground disturbance and/or vegetation removal
may occur, including areas where physical elements of the bridge and roadways would be
located, areas that may be temporarily disturbed during construction, and temporary staging
and laydown areas. This portion of the API is approximately 6,150 feet in length from north to
south, approximately 125 acres in size, and includes the following areas:

o In Oregon, the API includes the terrestrial areas approximately 300 feet on either side of
the existing bridge and approach, including the Port offices, marina boat launch and
parking, portions of E. Port Marina Drive, E. Marina Way, vacant land south of
Department of Motor Vehicle offices and Hood River County Chamber of Commerce
offices, and an approximately 700-linear foot section of the westbound I-84 interchange
within ODOT right-of-way, in Hood River, Oregon.

o In Washington, the API includes the terrestrial areas approximately 500 feet east and
west of the existing bridge and approach, an approximately 600-foot-wide corridor from
the river’s edge directly north to the intersection of SR 14 and Dock Grade Road, and
within the Washington State Department of Transportation (WSDOT) right-of-way along
an approximately 5,000-foot-long section of SR 14 in White Salmon, Washington.
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Exhibit 12. Fish and Wildlife API
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· Areas within approximately 1 mile of proposed construction activities in which terrestrial noise
could potentially be elevated during construction. This includes an area approximately 10.32
square miles in size.

· Aquatic portions of the Columbia River approximately 300 feet downstream of the bridge in
which water quality could potentially be impaired during construction including during
demolition of the existing bridge. This area is approximately 111 acres in size.

· Aquatic portions of the Columbia River approximately 5 miles upstream and downstream of the
bridge, within direct line of sight of in-water construction activities, in which underwater noise
levels could be temporarily elevated during construction, including impact and/or vibratory pile
driving. This area is approximately 5,500 acres in size.

· Aquatic portions of the Columbia River downstream of the location of any proposed stormwater
outfalls, in which stormwater pollutant loading and/or concentration could be affected. The
downstream extent of the API extends as far as the mouth of the Columbia River at Astoria, a
distance of approximately 169 river miles.

3.2. Regulations, Standards, and Guidelines

The primary applicable regulations, standards, and guidelines for assessing and documenting regulatory
compliance relative to fish and wildlife resources are as follows:

· City of White Salmon Critical Areas Ordinance– White Salmon Municipal Code (WSMC) 18.10

· City of White Salmon Shoreline Management Act – Shoreline Master Program

· Klickitat County Critical Areas Ordinance – Klickitat County Code Chapter IV – Fish/Wildlife
Habitat Conservation Areas

· Federal Endangered Species Act (ESA) –16 U.S.C. § 1531 et seq.

o National Oceanic and Atmospheric Administration National Marine Fisheries Service
(NOAA Fisheries) is responsible for administering the ESA for anadromous salmon and
steelhead

o U.S. Fish and Wildlife Service (USFWS) is responsible for administering the ESA for non-
anadromous fish species (e.g., bull trout) and terrestrial species

· The Magnuson–Stevens Fishery Conservation and Management Act – 16 U.S.C. ch. 38 § 1801 et
seq.

· The Migratory Bird Treaty Act of 1918 (MBTA) – 16 U.S.C. §§ 703–712

· ODFW – Fish and Wildlife Habitat Mitigation Policy OAR 635-415

· WDFW – Hydraulic Project Approval

· Fish and Wildlife Coordination Act – 16 U.S.C. §§ 661 - 667e

· Columbia River Gorge National Scenic Area Act - 16 U.S.C. §§ 544–544p

The regulatory processes identified above were all in place at the time of the Draft EIS. However, some
agency- and species-specific areas of concern have evolved since that time.
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Effects to ESA-listed fish and wildlife from construction and operation of transportation infrastructure
have become issues of greater regulatory concern since the publication of the Draft EIS. For example,
pile driving noise has become an issue of greater concern, and NOAA Fisheries has published a
quantitative framework for evaluating potential effects to ESA listed species from underwater noise
resulting from pile driving. Similarly, effects to ESA-listed fish and wildlife from stormwater have also
become an issue of greater regulatory concern since the publication of the Draft EIS.

A biological assessment is being prepared to document the potential for impacts to ESA-listed species
and critical habitats from the Project, and the analyses conducted for the biological assessment are
incorporated into this document.

The City of White Salmon’s Critical Areas Ordinance and Shoreline Master Program have been updated
since the publication of the Draft EIS. These updated regulatory frameworks incorporate current Best
Available Science related to the protection of fish and wildlife resources.

Fish and wildlife resources in the API have not changed appreciably since the Draft EIS. However, several
of the species listing designations have changed, and species have been added to and removed from the
ESA list. These changes in listing status are addressed in this document.

The Draft EIS was also prepared prior to the designation of critical habitat under the ESA for Columbia
River salmon, steelhead, and bull trout, and potential impacts to critical habitat for Columbia River
salmon, steelhead, and bull trout are addressed in this document.

3.3. Sources of Existing Data

The following studies, analyses, and technical memoranda were prepared to support the evaluation of
fish and wildlife resources in the Draft EIS:

· Baseline Conditions Report for the SR-35 Columbia River Crossing Feasibility Study (Parsons
Brinckerhoff 2001)

· SR-35 Columbia River Crossing Fish and Wildlife Elements Technical Report (Entranco 2003)

· SR-35 Columbia River Crossing Draft EIS and Section 4(f) Evaluation (FHWA 2003)

In developing these documents for the Draft EIS, state and federal agencies were contacted to obtain
information on priority species presence in the Project area including the ODFW, WDFW, USFWS, NOAA
Fisheries, and the Oregon Natural Heritage Program.2 These agencies maintain public databases of
information regarding priority species presence, and these databases were referenced in the
development of this report, to reflect any new information regarding priority species presence including
run timing for adult and juvenile fish species.

During the development of the Draft EIS, coordination was conducted with NOAA Fisheries and USFWS
through the NEPA/SEPA/404 Merger process in Washington and the Oregon Collaborative
Environmental and Transportation Agreement for Streamlining. Both processes include the two agencies
as members. The Project team made presentations at two meetings of both groups and provided Project
materials for review and comment, including the Project purpose and need, criteria for alternatives
selection, and technical reports related to fish and wildlife. In addition, a pre-BA meeting was held with

2 Oregon Natural Heritage Program is now Oregon Biodiversity Information Center (ORBIC).
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both agencies to provide information about the Project and to obtain early input on issues and concerns
from the two agencies. Both agencies were provided an early review of the preliminary Draft EIS.
Supplemental ESA coordination is being conducted with both USFWS and NOAA Fisheries, to support the
preparation of the EIS.

3.4. Data Collection or Development

Fish and wildlife habitat conditions within the Project corridor have not changed substantially since the
Draft EIS, and a vegetation survey at the site supplemented by a desktop review of aerial photographs
indicates the vegetation is similar. A fish and wildlife habitat survey was conducted to verify and
document terrestrial habitat conditions within the API. The survey consisted of a field survey within the
portions of the API in which direct vegetation disturbance may be conducted where feasible, however,
access was not permitted on all parcels within the API. Vegetation on these parcels was observed and
document from a distance and a desktop assessment of habitat conditions was performed to
supplement the field survey. Additionally, a desktop assessment of habitat conditions within portions of
the API where terrestrial and/or underwater noise could be temporarily elevated during construction of
the Project was conducted. The survey documented the existing vegetation and habitat conditions
within the API, observations of fish or wildlife species presence and use, and included an assessment of
the potential presence of priority species, including species listed under the MBTA.

Prior to conducting the field survey, the public databases described in Section 3.3 were reviewed and a
list of priority species and critical habitat that may occur within the API was developed. These databases
include the USFWS Information for Planning and Consultation (IPaC) database, WDFW Priority Habitats
and Species (PHS) database, and NOAA Fisheries species lists. In addition, a rare species location data set
obtained from ORBIC.

The fish and wildlife field survey were conducted between April and July 2019, in coordination with
vegetation and wetland surveys.

3.5. Impact Analysis Techniques

3.5.1. Construction Impacts

The short-term construction-related impacts that were described in the Draft EIS have been reviewed
and re-evaluated for consistency with current best available science and based on the results of the
habitat surveys and literature research regarding species presence. Best available science and species
presence have not changed substantially since the publication of the Draft EIS, and analysis presented in
the Draft EIS generally remains valid. In those instances, where best available science or species
presence have been updated since the publication of the Draft EIS, the analysis has been updated to
reflect the new information.

In general, most of the analysis of short-term construction-related impacts that was considered in the
Draft EIS remains valid. Direct, short-term construction-related impacts to fish and wildlife habitat were
assessed based on the footprint of any anticipated direct vegetation removal and/or soil compaction
from construction activities, as well as the physical footprints of any temporary work structures that
could temporarily affect benthic habitats in the river. The analysis describes the effects to fish and
wildlife from the temporary disturbance, as well as any proposed restoration of the temporary impacts.

As described in Section 3.2, impacts to fish and wildlife from pile driving noise has become an issue of
greater concern since the publication of the Draft EIS. While the Draft EIS conducted a qualitative
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assessment of potential impacts form pile driving, the analysis for this report includes a quantitative
analysis of potential impact from pile driving including an analysis of the proposed pile construction
technique and an analysis of construction timing, using the current framework that NOAA Fisheries and
USFWS have developed for ESA consultations.

3.5.2. Direct Impacts

The long-term direct impacts to fish and wildlife resources that were described in the Draft EIS have
been reviewed and re-evaluated for consistency with current best available science and based on the
results of the habitat surveys and literature research regarding species presence. Best available science
and species presence have not changed substantially since the publication of the Draft EIS, and the
analysis presented in the Draft EIS remains valid. Where best available science and/or species presence
have been updated since the publication of the Draft EIS, the analysis has been updated to reflect the
new information.

Long-term direct impacts to fish and wildlife habitat have been assessed based on proposed limits of
permanent disturbance within the footprint of the Project. This includes the footprint of the
replacement bridge footings, the new overwater coverage associated with the replacement bridge, the
footprint of the roadway improvements and associated infrastructure on either side of the replacement
bridge, and effects associated with stormwater from new pollution generating impervious surfaces. The
evaluation of impacts also considers the net effect of any associated improvements to fish and wildlife
habitat, including those associated with the removal of the existing bridge and potentially the reduction
in stormwater pollutants with collection, treatment, and detention of new pollution generating
impervious surfaces.

Additional potential direct impacts to fish and wildlife habitat considered in the Draft EIS include
stormwater, traffic noise, lighting, passage, and potential effects to nesting migratory birds. These
potential impacts have been reviewed for consistency with current best available science and species
presence and updated as necessary.

As described in Section 3.2, impacts to fish and wildlife from stormwater related to the operation of
transportation infrastructure has become an issue of greater regulatory concern since the publication of
the Draft EIS, and the analysis provided in this document reflects a more technically robust evaluation of
potential effects from stormwater, based on anticipated changes in pollutant loading and concentration.

3.5.3. Indirect Impacts

Indirect impacts include impacts that are not a direct result of the Project but are often produced away
from the direct effects or as a result of a complex impact pathway. Indirect impacts identified in the
Draft EIS have been reviewed for consistency with current best available science and species presence
and updated as necessary. The evaluation of impacts also considered the net effect of any associated
improvements to fish and wildlife habitat, including those associated with the removal of the existing
bridge and the reduction in operational noise impacts.

3.6. Agency Coordination

As described in Section 3.5.3, early coordination meetings were held in June 2019 with Oregon
Department of Transportation and NOAA Fisheries liaisons to discuss issued related to the effects
analysis for ESA-listed species and critical habitats. Further information to support the analysis comes
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from agency databases including the USFWS IPAC database, WDFW PHS database, and NOAA Fisheries
species lists. In addition, a rare species location data set was obtained from ORBIC.

4. AFFECTED ENVIRONMENT
The Project would affect portions of the mainstem Columbia River, and nearby terrestrial habitats on
both the Washington and Oregon sides of the river. This section describes the affected environment
including the baseline condition of fish and wildlife habitat within the API, and the species that utilize
these habitats including special status species.

4.1. Baseline Habitat Conditions

4.1.1. Columbia River

The 1,214-mile-long Columbia River drains 259,000 square miles of the northwestern U.S. and southern
British Columbia, Canada, into the Pacific Ocean. The Columbia River originates in British Columbia,
flows southwest through Washington State, and then flows west along the Washington/Oregon border
to the Pacific Ocean. The portion of the Columbia River that is in the vicinity of the project site
experiences considerable human use, including intensive recreation, commercial fishing, and
commercial and industrial vessel traffic.

Eleven (11) hydroelectric dams on the Columbia River and four dams on the Snake River limit
anadromous fish migration and affect resident fish habitat. These dams create impoundments that
reduce flow rates, allow settling of sediments, and control water level elevations as compared to
historical free-flowing conditions of the river.

The Project spans the mainstem of the Columbia River at approximately river mile (RM) 169. The
Columbia River mainstem at this location is an impoundment behind the Bonneville Dam, which is
referred to as the Bonneville Pool. The average water depth of the Bonneville Pool at the location of the
existing bridge crossing is approximately 40 feet. Benthic substrates in this reach of the river consist
largely of silts and medium-to-coarse alluvial sands typical of this reach of the Lower Columbia River.
There is no submerged aquatic vegetation in this reach of the river.

In-stream habitat complexity is limited at the site, and there is no overhanging vegetation or in-stream
LWD providing structural complexity or areas of refuge. On the Oregon side of the river, the shoreline is
almost entirely armored with riprap, and on the Washington side there are also several areas of bed
rock outcropping. No substrate present is adequate for salmonid spawning. Below the riprapped and
bedrock streambanks, there is an area of gradual transition to deep water that provides some shallow
water nearshore habitat, which many juvenile species of fish prefer. However, the lack of riparian
vegetative cover and limited in-stream structural diversity limits the function of this nearshore habitat.

At the Project site, the Columbia River is approximately 4,200 feet wide and the navigation channel is
maintained to a width of 300 feet. The depth of the channel generally exceeds the authorized depth and
river traffic can use areas outside the defined channel wherever depths are available. National Oceanic
and Atmospheric Administration (NOAA) Navigation Chart No. 18532 indicates approximate depths of
35 feet to 50 feet at the bridge location within the navigation channel. Depths west of the bridge and
north of the navigation channel are approximately 50 feet to 75 feet.
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In general, the environmental baseline conditions for aquatic habitat within the reach of the Columbia
River that flows through the project site typify those associated with a modified and managed system.
At the watershed scale, the natural fluvial processes of the river have been altered dramatically. The
main channel is maintained as a navigation channel for vessel and barge traffic, and depth and flow of
the Bonneville pool are regulated by upstream and downstream hydroelectric dams. In addition, dam
construction and streambank armoring throughout the watershed have limited floodplain connectivity
and greatly reduced the quantity and quality of available backwater and off-channel habitats. At the
Project site, streambanks on the Oregon side of the river have been armored with riprap, and the entire
portion of the site that is above the OHWM has been largely isolated from any functioning floodplain.

Nearshore aquatic habitat on the Washington side of the river at the location of the existing bridge
consists of a combination of sandy shoreline and bedrock outcrops. Nearshore aquatic habitat on the
Oregon side of the river drops off rapidly to water depths greater than 20 feet. The greatest water
depths within the vicinity of the project site are approximately 40 feet. The distance between the north
and south banks of the river is approximately three-quarters of a mile. The resulting nearshore shallow
water transition zone is relatively narrow.

The Hood River enters the Columbia River approximately 1,500 feet downstream of the location of the
existing bridge. There is a sandbar that has formed at this location that provides a more gradual shallow
water nearshore transition zone. Water quality conditions within the vicinity of the Project site are
generally appropriate for aquatic life. One of the most substantial limiting factors is water temperature.
The reach of the Columbia River that is within the action area is identified on both Ecology and Oregon
DSL 2012 303(d) lists for elevated water temperature. Data published by the U.S. Geological Survey in
2012 indicate that summer water temperatures in the Bonneville Pool routinely exceed 70°F (Tanner et
al. 2012).

Sediments at the project site are predominantly fine-grained sand (Tetra Tech 1992), which is the
natural condition for the lower reaches of a large river. As previously stated there is no substrate
present that would support salmonid spawning, and salmon are not known or expected to spawn in the
mainstem of the Columbia River at the Project site. The lack of riparian vegetative cover and limited in-
stream structural diversity limits the function of nearshore habitats at the Project site.

In general, the reach of the Columbia River that is within the vicinity of the Project site provides aquatic
habitat conditions suitable as a migratory corridor for several species of native Columbia River fish,
including several native salmonids, trout, sturgeon, lamprey, minnows, and eulachon. Several non-native
fish species are also present throughout the Lower Columbia River. Several of these non-native species
are present in numbers that may affect native fish populations.

4.1.2. Washington

Terrestrial habitat function is closely correlated to vegetation and plant communities. For additional
information regarding the species composition, condition, and function of the vegetation and plant
communities at the Project site, see the Project’s Vegetation and Wetland Technical Report (WSP
2019a).

A terraced bank rising from the Columbia River to an elevation of approximately 600 feet characterizes
the north side of the Columbia River within the API (White Salmon, Washington). Nearshore aquatic
habitat on the Washington side of the river at the location of the existing bridge consists of a
combination of sandy shoreline and bedrock outcrops.
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The area landward of the shoreline is characterized by two ecosystems – North Pacific Lowland Riparian
Forest and Shrubland and North Pacific Oak Woodland (Rocchio and Crawford 2015). The lowland
riparian forest and shrubland consists of Oregon white oak (Quercus garryana), black cottonwood
(Populus balsamifera), ponderosa pine (Pinus ponderosa), and Douglas fir (Pseudotsuga menziesii).
Oregon grape (Mahonia nervosa) and patches of Himalayan blackberry (Rubus armeniacus) dominate
the understory.

Wetland habitats on the Washington side of the river provide potentially suitable habitat for a variety of
species. Small mammals typically found in wetland habitats in the vicinity include beaver, raccoon, and
coyote. Various reptile and amphibian species also rely on wetland habitats.

WDFW identifies priority habitats recognized as priorities for conservation and management. A priority
habitat is defined as a habitat type with unique or significant value to many species. An area identified
and mapped as priority habitat has one or more of the following attributes:

· comparatively high fish and wildlife density

· comparatively high fish and wildlife species diversity

· important fish and wildlife breeding habitat

· important fish and wildlife seasonal ranges

· important fish and wildlife movement corridors

· limited availability

· high vulnerability to habitat alteration

· unique or dependent species

A priority habitat may be described by a unique vegetation type or by a dominant plant species that is of
primary importance to fish and wildlife (e.g., oak woodlands, juniper savannah). A priority habitat may
also be described by a successional stage (e.g., old growth and mature forests). Alternatively, a priority
habitat may consist of a specific habitat features (e.g., talus slopes, caves, snags) of key value to fish and
wildlife.

WDFW identifies five priority habitats within the Project API (WDFW 2019). These habitats were
reviewed for the potential to support special-status species. The mapped habitats include:

· Oregon white oak woodland

· oak/pine mixed forest

· cliffs/bluffs

· talus slopes

· wetlands

Oregon White Oak Woodland and Oak Pine Mixed Forest
The Oregon white oaks woodland and oak/pine mixed forest priority habitats mapped by WDFW are
located along the north shore of the Columbia River and among the bluffs along the City of White
Salmon and City of Bingen. A small stand of Oregon white oak woodland is mapped within the API,
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including the existing bridge. These Oregon white oak woodlands are defined by the WDFW as stands of
pure oak or oak/conifer associations (e.g., oak/pine mixed forest) where the canopy coverage of the oak
component of the stand is 25 percent; or where total canopy coverage of the stand is less than 25
percent, but oak accounts for at least 50 percent of the canopy coverage present. The latter is often
referred to as oak savanna. In non-urbanized areas, east of the Cascades, priority oak habitat consists of
stands 5 acres in size. In urban or urbanizing areas, single oaks or stands less than 1 acre may also be
considered a priority when found to be particularly valuable to fish and wildlife (Larsen and Morgan
1998). Refer to the Project’s Vegetation and Wetland Technical Report for discussion of these priority
habitats.

Cliffs/Bluffs and Talus Slopes
Talus slopes are defined as homogenous areas of rock rubble ranging in average size of 0.5 feet - 6.5
feet, composed of basalt, andesite, and/or sedimentary rock, including riprap slides and mine tailings.
These features may be associated with cliffs. Cliff/bluffs are those areas greater than 25 feet high and
occurring below 5,000 feet. Columbia River basalt cliffs/bluff and talus slope habitats are present on the
steep bluffs north of SR 14 within the API.

Cliff/bluff and talus slopes can provide habitats for special status species, including species endemic to
the Columbia River Gorge. However, WDFW PHS data (WDFW 2019b) does not document any
occurrences of any special status species within the cliff, bluff, or talus slopes within the API, and no
special status species were observed during habitat surveys conducted in July 2019.

Wetlands
Wetlands are those lands transitional between terrestrial and aquatic systems where the water table is
usually at or near the surface or the land is covered by shallow water. Wetlands must have one or more
of the following attributes: the land supports, at least periodically, predominantly hydrophytic plants;
substrate is predominantly undrained hydric soils; and/or the substrate is non-soil and is saturated with
water or covered by shallow water at some time during the growing season of each year.

Wetlands habitats are identified on the National Wetland Inventory (USFWS 2019a) between SR 14 and
the BNSF Railway and south of the BNSF Railway, west of S. Dock Grade Road (USFWS 2019a). Additional
wetland habitats are also mapped south of the BNSF Railway east of the existing bridge (USFWS 2019a).
A wetland delineation conducted in July 2019 determined that the extent of the actual wetland
boundaries in these locations is less than what is identified on the NWI mapping.

Wetlands provide habitat for a variety of terrestrial and avian wildlife species. Given the disturbed
nature of the wetlands within the API, and the degree of habitat fragmentation, the degree of wildlife
habitat function is limited. No special status wildlife species were observed within wetland habitats
during field surveys conducted in July 2019.

Additional detail regarding the presence of wetlands within the API can be found in the Project’s
Vegetation and Wetland Technical Report (WSP 2019a).

4.1.3. Oregon

Terrestrial habitats on the Oregon side of the API are generally of limited quality and function, as these
areas have been substantially altered from their natural condition. Terrestrial habitats consist almost
exclusively of either unvegetated impervious areas or managed landscaped areas, and these areas
provide very little habitat function for fish or wildlife. There is a constructed stormwater facility, located
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north of the I-84 westbound on-ramp in the southern portion of the API. Vegetation in this area consists
of a mix of wetland-adapted species including American speedwell (Veronica americana), water parsley
(Oenanthe sarmentosa), and California brome (Bromus carinatus), and an overstory of scattered black
locust (Robinia pseudoacacia) saplings. This area may provide some refuge and habitat function for
terrestrial and avian species on the Oregon side of the river, but its presence in a highly developed area
greatly limits its accessibility and level of function.

Nearshore aquatic habitat on the Oregon side of the river at the location of the existing bridge is
armored with riprap, and nearshore aquatic habitat drops off rapidly to water depths greater than 20
feet. The resulting nearshore shallow-water transition zone is relatively narrow. The Hood River enters
the Columbia River approximately 1,500 feet downstream of the location of the existing bridge. There is
a sandbar that has formed at this location that provides a more gradual shallow water nearshore
transition zone.

4.2. Species and Habitat Presence

The API provides potentially suitable habitat for a variety of fish and wildlife species. These include
common species that are widely distributed through the vicinity, and species that are rare, or less
common, and or that may have special regulatory status (special status species).

In addition to the special status species described in the sections below, the terrestrial portions of the
API provide potentially suitable habitat for a variety of common wildlife species. These are typically
species that are adapted to and can tolerate a wide range of habitat conditions and are conditioned to
living in developed and high-traffic environments (e.g., ground squirrels, rabbits, opossum, raccoons,
coyote, various rodents etc). In addition to these terrestrial mammals, the forested riparian buffer
provides potentially suitable seasonal foraging habitat for beaver and deer, and a variety of species of
native bats (Myotis spp., Lasiurus spp, etc).

Forested riparian habitats also provide habitat for a variety of resident and migratory birds, including a
variety of songbirds, shorebirds, and raptors including bald eagles (Haliaeetus leucocephalus), osprey
(Pandion haliaetus) and red-tailed hawk (Buteo jamaicensis). Aquatic and nearshore habitats also
provide foraging habitat for a variety of common shorebirds (including great blue heron [Ardea
herodias], Caspian terns [Hydroprogne caspia], and double-crested cormorants [Phalacrocorax auratus])
and a variety of common waterfowl (mallard ducks [Anas platyrhynchos], pintail [Anas acuta], wigeon
[Anas americana], merganser [Mergus merganser], gadwalls [Anas strepera], green-winged teal [Anas
crecca], and Canada goose [Branta canadensis]).

Aquatic portions of the API provide habitat for a variety of non-special status native fish species
including white sturgeon (Acipenser transmontanus) river lamprey (Lampetra ayresi), rainbow trout
(Oncorhynchus mykiss), sculpins (Cottus spp.). Non-native fish species are also common, including
northern pikeminnow [Ptychocheilus oregonensis], largemouth bass [Micropterus salmoides],
smallmouth bass [Micropterus dolomieu], black crappie [Pomoxis nigromaculatus], white crappie
[Pomoxis annularis], and walleye [Sander vitreus].
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4.2.1. Special-Status Fish Species and Critical Habitats
Special-status species are defined for purposes of this report as those species identified for protection
under the following federal or state laws:

· Species listed as endangered or threatened under the federal ESA 1973

· Species listed as threatened, endangered, or sensitive under Oregon Revised Statutes
496.171-496.192 or Washington Administrative Code 220-610-110

· Species listed as endangered, threatened, or sensitive by the Washington Natural Heritage
Program

· Species identified as PHS, species of concern, or species of greatest conservation need by WDFW

The portions of the Columbia River that are within the API, are used by several special-status fish species
including anadromous salmon and steelhead, bull trout, and Pacific lamprey. This reach of the river
serves primarily as a migratory route between spawning and rearing areas, for foraging, and for
outmigration to the Pacific Ocean. The portion of the Columbia River that is downstream of the
Bonneville dam within the API also supports several additional special status fish species, including
Lower Columbia River and Willamette River stocks of pacific salmon and steelhead, pacific eulachon, and
North American green sturgeon. While these species do not occur within the immediate vicinity of the
Project site, they have been included in this document because of the potential for effects associated
with changes to the stormwater management associated with the Project.

Information for this section was obtained from the USFWS website (USFWS 2019b), and the NOAA
Fisheries website (NOAA 2019a) including NOAA Fisheries coverage maps and USFWS letters. The
species identified in Exhibit 13 are, or may be present within portions of the Columbia River that are
within the API. A brief synopsis of the listed species that are relevant to the Project is also provided.

Chinook Salmon
The API represents potential habitat for five ESUs of Chinook salmon: LCR, UWR3, UCR, Snake River
spring/summer-run, and Snake River fall-run.

Compared to the other Pacific salmon, Chinook salmon have the most complex life history with a large
variety of patterns. The length of freshwater and saltwater residency varies greatly (Myers et al. 1998).
Channel size and morphology, substrate size and quality, water quality, and cover type and abundance
may influence distribution and abundance of Chinook salmon (LCFRB 2010a). After 3 years to 5 years in
the ocean, Columbia River stocks return to spawn in the fall and spring. Spawning occurs in the
mainstems of larger tributaries in coarse gravel and cobble (Myers et al. 1998).

Habitat use within the API is variable, depending on the stock. Adult fish migrate through the API almost
year-round. Depending on the ESU, adults enter the river between February and November and spawn
in tributaries from August through September (Myers et al. 1998; LCFRB 2010b). The portion of the API
that is within the immediate Project vicinity does not provide any suitable spawning or rearing habitat
for Chinook salmon.

3 Willamette River and Lower Columbia River species are included in this discussion due to the potential for
impacts to downstream waters associated with potential impacts to downstream water quality from proposed
stormwater treatment.
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Exhibit 13. Special Status Fish Species with Potential Presence in Project API

Species Name Federal
Status

Oregon
Status

Washington
Status

Critical
HabitatCommon

Name
Scientific
Name

ESU or DPS*

Chinook
salmon

(Oncorhynchus
tshawytscha)

Lower Columbia
River (LCR) ESU

Threatened Sensitive Candidate Designated

Upper
Willamette River
(UWR) ESU

Threatened Sensitive Not listed Designated

Upper Columbia
River (UCR)
Spring-Run ESU

Endangered Sensitive Candidate Designated

Snake River
Spring/ Summer-
Run ESU

Threatened Threatened Candidate Designated

Snake River Fall-
Run ESU

Threatened Threatened Candidate Designated

Chum
salmon

(Oncorhynchus
keta)

Columbia River
ESU

Threatened Sensitive Candidate Designated

Coho
salmon

(Oncorhynchus
kisutch)

LCR ESU Threatened Endangered Not listed Designated

Sockeye
salmon

(Oncorhynchus
nerka)

Snake River ESU Endangered Not listed Candidate Designated

Steelhead
salmon

(Oncorhynchus
mykiss)

LCR DPS Threatened Sensitive Candidate Designated
UWR DPS Threatened Sensitive Not listed Designated
Middle Columbia
River DPS

Threatened Sensitive Candidate Designated

UCR DPS Endangered Not listed Candidate Designated
Snake River
Basin DPS

Threatened Sensitive Candidate Designated

Bull trout (Salvelinus
confluentus)

Columbia River
DPS

Threatened Sensitive Candidate Designated

Pacific
eulachon
(smelt)

(Thaleichthys
pacificus)

Southern DPS Threatened Not listed Candidate Designated

North
American
green
sturgeon

(Acipenser
medirostris)

Southern DPS Threatened Sensitive Not listed Designated

Pacific
Lamprey

(Lampetra
tridentata)

N/A Not listed Not listed Not listed**  N/A

* DPS = distinct population segment
** Pacific Lamprey is not a federal- or state-listed species in Oregon or Washington, but is identified as a WDFW Priority species
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Juvenile movement through the API is also variable depending on the stock. Juveniles often move into
the Columbia River and estuary to over-winter (LCFRB 2010c). Spring Chinook tend to rear in tributary
streams for a year, and yearlings outmigrate rapidly during the spring freshet (LCFRB 2010b). Fall
Chinook tend to outmigrate as sub-yearlings in the late summer and fall of their first year (LCFRB
2010b). Over-wintering and outmigrating Chinook salmon juveniles tend to occupy the nearshore
habitat in the lower Columbia River.

The portion of the API that includes the Project site and immediate vicinity represents documented
migratory habitat for adult and juvenile Chinook salmon. Adult Chinook of one or more ESUs may be
present within the lower river year-round. Juvenile Chinook salmon, if present within the vicinity, would
likely be migrating quickly through during peak spring and fall migration periods. No suitable spawning
or rearing habitat occurs within the Project vicinity, and there is little suitable habitat for foraging or
refuge.

Individual ESUs of Chinook salmon differ in their spatial and temporal distribution within the River. In
general, the aquatic portion of the API represents documented migratory habitat for adult and juvenile
Chinook salmon. Both adult and juvenile Chinook of one or more ESUs may be present within the lower
river year-round.

Chum Salmon
The API is located within the Columbia River ESU of chum salmon. The Columbia River ESU of chum
salmon includes all naturally spawning populations in all river reaches accessible to chum salmon in the
Columbia River downstream from Bonneville Dam (70 Federal Register (FR) 37160).

Historically, chum salmon were very abundant in the Columbia River. They have the broadest spawning
distribution of Pacific salmon species. Chum salmon have a very short freshwater residency time, and
they require cool, clean water and substrate for spawning. Migration to saltwater occurs immediately
after emerging from the gravel; therefore, freshwater rearing habitat is a lesser concern for this species.
After 3 years to 5 years in saltwater, Columbia River chum salmon return to spawn in the fall. Spawning
typically takes place in the lower mainstems of rivers, including the Columbia River, frequently in
locations within the tidal zone where there is an abundance of clean gravel.

Columbia River ESU chum salmon are essentially extirpated upstream of Bonneville Dam. Columbia River
ESU chum in the Columbia River primarily return to areas near the mouth of Hamilton and Hardy Creeks
on the Washington side of the river, downstream of Bonneville Dam. A smaller subset of the run spawns
in the mainstem near a small spring just upstream of the I-205 bridge near Vancouver. Currently, the
remaining returning spawning populations represent less than 1 percent of historic levels. Habitat loss
and degradation due to dam placement, forest practices, and urbanization are the most significant
causes of decline in this ESU (Johnson et al. 1991; LCFRB 2010a).

Columbia River ESU chum salmon are not present upstream of Bonneville Dam, and are therefore not
expected to be present in the portion of the API at the project site at any time. Adult Columbia River ESU
chum salmon are typically present in downstream portion of the Columbia River between approximately
October and January. Juvenile chum salmon are typically present in the Columbia River between
approximately February and the first half of June.
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Coho Salmon
The API is located within the LCR ESU of coho salmon. This ESU includes all-natural spawning
populations in Columbia River tributaries below the Klickitat River in Washington and the Deschutes
River in Oregon (including the Willamette River up to Willamette Falls) (70 FR 37160).

Coho salmon have one of the shortest life cycles of all anadromous salmonids. Different patterns of life
history are linked to different populations. Forming large schools, juveniles rear in freshwater for 1 year,
migrate to the ocean, and return in 5 months to 20 months to spawn. The distribution and abundance of
coho salmon are most likely influenced by water temperature, stream size, flow, channel morphology,
vegetation type and abundance, and channel substrate size and quality. Coho salmon return from the
ocean to spawn during fall freshets in September and October. Spawning occurs in silt to large gravel of
tributaries (LCFRB 2010c). Juvenile coho in the LCR ESU tend to rear in small tributaries, and outmigrate
as smolts in the late spring of their second year (LCFRB 2010b).

There are two types of run timing associated with coho: Type S, which are early run, and Type N, which
are late run (Myers et al. 2006). Type S fish generally return to the Columbia River from August to
October and spawn in October and November. Type N fish return to the Columbia River from October to
November/December and spawn in November through January. Some Type N coho can spawn as late as
mid-February (Myers et al. 2006). There is no suitable spawning habitat within the API for either type,
and the API serves only as a migratory corridor. Adult LCR coho salmon may potentially be migrating
through the API between approximately August and February.

Juveniles rear in smaller tributaries, and likely do not rear in significant numbers within the portion of
the API that is within the immediate Project vicinity. There are no tributaries to the Columbia River
within this portion of the API. Juvenile outmigration occurs in the spring and summer of the second year,
with the peak occurring in May (LCFRB 2010b).

Depending on the degree of maturation, some juveniles may forage within the portion of the API that is
within the immediate Project vicinity during outmigration. Adult Lower Columbia River coho salmon may
potentially be migrating through the portion of the API at the Project site between approximately
August and February. Run times for adult Lower Columbia River coho salmon within the API overlap the
in-water work window of October 1 to March 15 and individuals from this ESU may be potentially be
present during in-water work. Outmigrating juvenile coho likely move quickly through this portion of the
action area, as there is little suitable nearshore foraging or refuge habitat present.

Sockeye Salmon
The API is located within the Snake River ESU of sockeye salmon. The Snake River ESU of sockeye salmon
includes all river reaches and estuary areas presently or historically accessible to sockeye salmon in the
Columbia River. This is defined as all river reaches east of a straight line connecting the west end of the
Clatsop Jetty (Oregon side) and the west end of the Peacock Jetty (Washington side), and extending
upstream to the confluence of the Snake River, upstream on the Snake River to the confluence of the
Salmon River, and upstream on the Salmon River to the confluence of the Alturas Lake Creek and
Stanley, Redfish, Yellow Belly, Pettit, and Alturas lakes (including their inlet and outlet tributaries) (70 FR
37160).

Historically, adult sockeye salmon in the Snake River ESU enter the LCR ESU in June and July and migrate
upstream through the Snake and Salmon rivers, arriving at their natal lakes in August and September.
Spawning peaks in October and occurs in lakeshore gravels. Fry emerge in late April and May and move
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immediately to the open waters of the lakes where they feed on plankton for 1 year to 3 years before
migrating to the ocean. Juvenile sockeye generally leave Redfish Lake from late April through May and
migrate to the Pacific Ocean. Snake River ESU sockeye salmon spend 2 years to 3 years in the Pacific
Ocean before returning to their natal lakes to spawn.

The Snake River ESU of sockeye salmon is extremely close to extinction. Factors cited for the decline
include overfishing, water diversion for irrigation, and obstacles to migration, including dams (LCFRB
2010c). The only extant sockeye salmon in the Snake River ESU spawn in lakes in the Stanley basin of
Idaho.

In the Columbia River basin, sockeye salmon spawn and rear in lakes in the upper Snake River
watershed. Adults typically migrate through the API in June and July. Juvenile outmigration begins in
early spring after ice breakup on the lakes (LCFRB 2010c), and outmigrating juveniles may be present
within the portion of the API that is within the immediate Project vicinity between approximately April
and June. The in-water work window of October 1 to March 15 avoids the time in which this ESU may be
present.

Steelhead
The API represents potential habitat for five ESUs of steelhead: LCR, UWR, Middle Columbia River, UCR,
and Snake River ESU. The portion of the Columbia River that is within the API represents a migration
corridor for these five ESUs. As previously described, the UWR and LCR ESUs are only present within
downstream portions of the API.

Steelhead is the most widely distributed anadromous salmonid. The life history pattern of steelhead can
be very complex, involving repeated spawnings and continuous reversals of freshwater to ocean phases
(LCFRB 2010c). The distribution and abundance of steelhead are thought to be influenced by water
temperature, stream size, flow, channel morphology, vegetation type and abundance, and channel
substrate size and quality (LCFRB 2010c). Depending upon the specific requirements of a particular life
stage, steelhead use a wide range of habitat types from low-order tributaries to river mainstems (61 FR
41541). Steelhead ESU that migrate within the LCR ESU return in the spring and fall to spawn. Spawning
occurs in small to large gravel of tributaries and smaller rivers (LCFRB 2010b).

Adult and juvenile steelhead primarily use the Project vicinity as a migration corridor. Adults migrate
through the API year-round, depending on the run type. Summer steelhead migrate upstream within the
Columbia River between roughly May and October, with spawning occurring in tributaries between late
February and early April. Winter-run adults enter the Columbia River between December and May,
spawning in tributaries in late April and early May.

Peak adult spawning for both summer and winter runs occurs in the spring. Spawning occurs in the
tributaries throughout the Columbia River basin (LCFRB 2010b). In streams that support both summer
and winter steelhead runs, summer steelhead tend to spawn higher in the watershed. No suitable
steelhead spawning habitat occurs within the API, so the API serves largely as a migratory corridor.

The peak juvenile outmigration through the lower Columbia River occurs in the spring. Over-wintering
and outmigrating juvenile steelhead occupy the nearshore habitat within the API. Juvenile steelhead
may be present in high numbers during migration periods, but juvenile steelhead likely move quickly
through the Project vicinity. There is little in-stream or riparian habitat structural complexity within the
Project vicinity that would provide suitable areas for foraging or refugia for outmigrating juvenile
steelhead.
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Bull Trout
The API is located within the Coastal Recovery Unit for bull trout. Bull trout in the Coastal Recovery Unit
are listed as threatened under the ESA. Bull trout are piscivorous and are the only native char species in
the Columbia River system.

Once widely distributed throughout the Pacific Northwest, bull trout have been reduced to
approximately 44 percent of their historical range (LCFRB 2010c). Bull trout are thought to have more
specific habitat requirements in comparison to other salmonids and are most often associated with
undisturbed habitat with diverse cover and structure. Spawning and rearing are thought to be primarily
restricted to relatively pristine cold streams, often within headwater reaches (Rieman and McIntyre
1993). Adults can reside in lakes, reservoirs, and coastal areas or they can migrate to salt water (63 FR
31647). Juveniles are typically associated with shallow backwater or side-channel areas, while older
individuals are often found in deeper pools sheltered by large organic debris, vegetation, or undercut
banks (63 FR 31647). Water temperature is also a critical factor for bull trout, and areas where water
temperature exceeds 59 degrees Fahrenheit (15 degrees Celsius) are thought to limit distribution
(Rieman and McIntyre 1993).

Key factors in the decline of bull trout populations include habitat impacts related to legacy forest
management and agricultural practices, water withdrawals and diversions, barriers to fish passage, and
the isolation and fragmentation of populations. Changes in sediment delivery (particularly to spawning
areas), degradation and scouring, shading (high water temperature), water quality, and low hydrologic
cycles adversely affect bull trout. Additionally, bull trout appear to be affected negatively by non-native
trout species through competition and hybridization.

It is anticipated that the mainstem Columbia River will have increasing importance as key foraging and
overwintering habitat for fluvial bull trout as passage improvements are made at hydroelectric facilities
currently isolating individual core areas and as populations improve in status (USFWS 2015). In addition,
if the anadromous life history can still be expressed within some core areas of the Lower Columbia River
region, the Columbia River will also provide a critical connection to marine habitats. Historic records
documented that bull trout (referred to as Dolly Varden at the time) were caught in fish wheels
operated on the lower mainstem Columbia in the late 1800s (Donaldson and Cramer 1971), and historic
observations have also been documented in the lower Columbia River near Jones Beach, and in the fish
ladder at Bonneville Dam (USFWS 2010).

The Lower Columbia River is described as a “major geographic region” in the RUIP, as it is an important
migratory waterway essential for providing habitat and population connectivity within the region. The
RUIP also designates 21 existing bull trout core areas within the Coastal Recovery Unit, and an additional
four historic core areas that could be reestablished. The Hood River watershed is identified as a core
area, while the White Salmon River watershed is considered a historic core area.

Most core areas in the region historically supported a fluvial life history form, but many are now
adfluvial due to reservoir construction. Most core populations in the Lower Columbia River region are
not only isolated from one another due to dams or natural barriers, but they are internally fragmented
as a result of man-made barriers. Local populations are often disconnected from one another or from
potential foraging habitat. Adult abundances within the majority of core areas in the Lower Columbia
River region are relatively low, generally 300 or fewer individuals, though adult abundance is lower in
the Hood River core area which is thought to contain fewer than 100 adults (USFWS 2015). The Lower
Deschutes core area, located upstream of the action area, is considered a relative stronghold, and
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individuals from this core area have been used as donor stock for re-introduction efforts in other regions
(USFWS 2015). Conservation measures, including the removal of Powerdale Dam in 2013, screening of
diversions, and various stream habitat improvements have improved conditions for bull trout within the
Hood River core area.

In southwest Washington, bull trout have been reported in the North Fork Lewis, White Salmon, and
Klickitat River systems. The Lewis and Klickitat watersheds are identified as core areas, and the White
Salmon watershed is identified as a historic core area. Historically, bull trout were found in the Cowlitz
and Kalama basins but are not believed to be present there today. Bull trout populations occur in two
drainages downstream of Bonneville Dam, the Willamette River and the Lewis River (Federal Register
1998).

Adult bull trout are likely present only infrequently within the API between mid-March and September.
The in-water work window of October 1 to March 15 avoids this time frame. Juvenile bull trout are not
expected to occur within the mainstem Columbia River within the API at any time of the year.

Pacific Eulachon
Pacific eulachon are small anadromous fish that occur offshore in marine waters and return to tidal
areas of rivers to spawn in late winter and early spring (WDFW 2001). Pacific eulachon (commonly called
smelt) in the lower Columbia River are considered part of the southern DPS and is a threatened species
under the ESA (NOAA Fisheries 2010).

According to NOAA Fisheries (NOAA Fisheries 2010), most Pacific eulachon production for the southern
DPS occurs in the Columbia River basin. In the Columbia River, spawning runs return to the mainstem of
the river from RM 25, near the estuary, to immediately downstream of Bonneville Dam (RM 146).
Eulachon would not be present within the vicinity of the Project, but are present in waters downstream
of the Bonneville Dam.

Pacific eulachon are endemic to the eastern Pacific Ocean ranging from northern California to southwest
Alaska and into the southeastern Bering Sea. Eulachon typically spend 3 years to 5 years in salt water
before returning to fresh water to spawn from late winter through early summer. Spawning grounds are
typically in the lower reaches of larger rivers fed by snowmelt and spawning typically occurs at night.
Spawning occurs at temperatures from 39°F to 50°F (4°C to 10°C) in the Columbia River over sand,
coarse gravel, or detrital substrates, in January, February, and March in the Columbia River. Eulachon
eggs hatch in 20 days to 40 days, and then are carried downstream and dispersed by estuarine and
ocean currents.

Key threats to eulachon are overfishing in subsistence and commercial fisheries, continued/increased
bycatch in commercial groundfish and shrimp fisheries, industry pollution of freshwater and marine
habitats, human impact on spawning habitat through logging, dredging, and diversions, and climate
change (Hay and McCarter 2000).

Pacific eulachon occur only incidentally above Bonneville Dam. They are not expected to occur within
the portion of the API at the Project site, and would not be directly affected by any effects associated
with construction of the Project. Adult eulachon use downstream portions of the API as a migration
corridor, and spawning habitat, and may be present within the downstream portions of the API between
approximately January and mid-September.
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North American Green Sturgeon
The Southern DPS of North American green sturgeon are listed as threatened under the ESA (USFWS
2012). The Columbia River estuary below RM 46 has been designated as critical habitat.

Green sturgeon are distributed throughout Alaska, Oregon, Washington, and California (McCabe 1994).
The Southern DPS of green sturgeon includes individuals from coastal and Central Valley populations
south of the Eel River in California, with the only known spawning population in the Sacramento River
(71 FR 17757). The Columbia River does not support spawning populations of green sturgeon (71 FR
17757). Adults and sub-adults from this DPS migrate up the coast and use coastal estuaries, including
the lower Columbia River, for resting and feeding during the summer. In the mid-1930s before
Bonneville Dam was constructed, green sturgeon were found in the Columbia River up to the Cascades
Rapids; today, they occur upriver to Bonneville Dam but are predominantly found in the lower reach of
the river. The estuaries of Willapa Bay, the Columbia River, and Grays Harbor are late summer
concentration areas (NOAA Fisheries 2003).

Threats include commercial and sport fisheries, modification of spawning habitats (e.g., as a result of
logging, agriculture, mining, road construction, and urban development in coastal watersheds),
entrainment in water project diversions, and pollution. All known spawning rivers have flow regimes
affected by water projects (NOAA Fisheries 2002).

Green sturgeon, which tend to prefer more saline environments, typically are not found in the Columbia
River upstream of RM 37. Adult and sub-adult green sturgeon are typically present in the lower
Columbia River from mid-May to mid-September, with August the peak month (McCabe and Tracy
1994). Green Sturgeon are not present within the vicinity of the Project, but are present in waters in the
Lower Columbia River.

Pacific Lamprey
Pacific Lamprey (Lampetra tridentata) are a federally designated species of concern, and a Washington
State priority species (listed for their recreational, commercial, and/or tribal importance). Lamprey are
parasitic as adults in the marine environment, and feed on several marine and anadromous species.
After spending 1 year to 3 years in marine waters, lamprey migrate to freshwater rivers and streams,
where they are thought to spend approximately 1 year before spawning. Spawning occurs in freshwater
habitats similar to those in which salmon spawn – gravel bottomed streams. After hatching, lamprey
larva (ammocoetes) drift downstream to areas with low velocities and fine substrates where they
burrow and survive as filter feeders for up to 7 years. Metamorphosis into the juvenile phase occurs
over several months, and as metamorphosis occurs, juveniles will enter the water column from the
substrate, moving downstream to the marine environment where maturation to adulthood occurs
(USFWS 2019c).

The distribution of Pacific lamprey has been reduced in many river drainages (USFWS 2019c). They have
been extirpated above dams and other impassable barriers in many west coast streams, including many
larger rivers throughout coastal Washington, Oregon, and California. In addition to extirpations, Pacific
Lampreys have declined in abundance throughout the Columbia River basin and southern California
(USFWS 2007). Several factors have been attributed to the decline of this species, including barriers to
passage both up and downstream, alterations to flows and dewatering (including reservoir
management, water diversions, and construction projects), poisoning, poor water quality, dredging and
channel maintenance, stream and floodplain degradation, altered marine habitat conditions, predation
by non-native fish, and over utilization of adults (USFWS 2007).
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Both the Hood River and White Salmon River are known to support populations of Pacific Lamprey, and
restoration efforts and dam removals in that watershed have resulted in recent gains in available
spawning habitat. The mainstem Columbia River also likely supports adult, juvenile and larval Pacific
Lamprey. It is likely that adult Pacific Lamprey use the portion of the API at the Project site as a
migratory corridor to access the Hood River and White Salmon River, as well as upstream spawning
rivers. There is also potentially suitable rearing habitat for larval- and juvenile stage Pacific Lamprey at
the mouths of the Hood River and White Salmon River within the API. Adult, juvenile, and larval Pacific
Lamprey are also present within downstream portions of the API within the Lower Columbia River.

4.2.2. Special-Status Terrestrial Species and Critical Habitats

This section evaluates the potential for special-status terrestrial animal species to occur within the
Project site. Information from this section was obtained from the USFWS website (USFWS 2019b),
USFWS mapping application IPaC (USFWS 2019d), ODFW and WDFW Threatened, Endangered, and
Candidate/Sensitive Species Lists (ODFW 2018; WDFW 2019a), and two WDFW priority species
resources, the PHS list and mapping application PHS on the WEB (WDFW 2008; WDFW 2019b).

Exhibit 14 summarizes the special-status animal species known to occur, or with the potential to occur,
at the Project site or within the vicinity. Following the table is a brief synopsis of the listed species and
an evaluation of the presence or absence of species-appropriate habitat within the API.

Of the listed terrestrial animal species identified as special-status species in Exhibit 14, no ESA-listed
species are expected to occur within the API.

Fisher
The fisher was extirpated from the state of Washington in the late 1800s and early 1900s, mainly as a
result of over-trapping. The fisher was listed as endangered in Washington in 1998 and is an Oregon
state sensitive species. They once occurred throughout the forested areas of western, northeastern, and
southeastern Washington. A reintroduction project to recover the species on the Olympic Peninsula in
Washington was completed in 2010, and reintroductions have been conducted since 2015. Fishers
inhabit coniferous and mixed coniferous-deciduous forests, and they tend to avoid areas with significant
human activity and developed areas. Home ranges are commonly characterized by a mosaic of forest
stand ages in low to mid-elevation landscapes, and these mosaics tend to be dominated by forests with
mid-sized to large diameter trees (WDFW 2019e).

Fishers can be found in Washington on the Olympic Peninsula. Several populations have been recently
reintroduced at selected sites within the Washington Cascade Range. There are no recently documented
populations in Oregon. Fisher are not known or expected to occur within the API, as there is no suitable
mature forest habitat within the API.

North American Wolverine
The wolverine is listed as a candidate species federally and in the state of Washington, the state of
Oregon recognizes the wolverine as a threatened species. Wolverines rely on areas that are cold and
receive sufficient winter precipitation to maintain deep persistent snow late into the spring; as such, in
the southern extent of the species’ range, distribution is generally restricted to high elevations. (WDFW
2019d).
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Exhibit 14. Special Status Terrestrial Species with Potential Presence in Project API

Species Name Scientific
Name

Federal Status Oregon Status Washington
Status

Critical Habitat
Designation

Mammals
Fisher Pekania

pennanti
Proposed Sensitive Endangered N/A

Gray wolf Canis lupus Endangered* Not listed Endangered Designated
North American
wolverine

Gulo gulo luscus Candidate Threatened Candidate N/A

Western gray
squirrel

Sciurus griseus Not listed Sensitive Threatened N/A

Mule and black-
tailed deer

Odocoileus
hemionus

Not listed Not listed Priority
species

N/A

Washington
ground squirrel

Urocitellus
washingtoni

Not listed Endangered Candidate N/A

Birds
Northern Spotted
Owl

Strix oxxidentalis
caurina

Threatened Threatened Endangered Designated

Yellow billed
cuckoo

Coccyzus
americanus

Threatened Not listed Endangered Proposed

Vaux’s swift Chaetura vauxi Not listed Not listed Candidate N/A
Bald eagle Haliaeetus

leucocephalus
Species of
concern

Not listed Not listed N/A

Peregrine falcon Falco peregrinus Species of
concern

Sensitive Not listed N/A

Western grebe Aechmophorus
occidentalis

Not listed Not listed Candidate N/A

Amphibians and Reptiles
California
mountain
kingsnake

Lampropeltis
zonata

Not listed Sensitive Candidate N/A

Oregon spotted
frog

Rana pretiosa Threatened Sensitive Endangered Designated

Western pond
turtle

Actinemys
marmorata

Not listed Sensitive Endangered N/A

* The gray wolf is protected as endangered under the authority of the federal ESA in Oregon west of highways US 395, OR 78, and US 95 and
in Washington west of highways US 97, SR 17, and US 395. These highways are in eastern Oregon and Washington, approximately 100 miles
east of the API; thus, the gray wolf is protected as an endangered species in the API.

Wolverines occupy alpine and subalpine forest habitats and occur in the remote mountainous areas of
the Cascades and in northeastern Washington (WDFW 2019d). These habitats are not present in the API;
therefore, the North American wolverine are not known or anticipated to be present within the API.

Gray Wolf
The gray wolf was originally listed as subspecies in the contiguous U.S. until it was re-classified as an
endangered population at the species level by the USFWS in 1978. Populations in Minnesota were
classified as threatened, and populations in Idaho and Montana have been delisted due to recovery.
Elsewhere in the U.S. the species is listed as a federally endangered species. At this time the gray wolf is
proposed for de-listing.
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WDFW states that while wolves are highly adaptable and can live in a variety of habitats, they fare best
in areas away from humans (WDFW 2019c). The API consists of a moderately to highly developed and
populated landscape, and gray wolf are not known or expected to occur within the API.

Western Gray Squirrel
The Western gray squirrel is listed in the state of Washington as threatened, in Oregon as a state
sensitive species, and by the USFWS as a species of concern. It was added to Washington’s list of state
threatened species in 1993 when surveys indicated a decline in its geographical distribution. The
western gray squirrel is the largest tree squirrel native to the Pacific Northwest. The species was once
common at low to mid-elevations in dry forests where oak, pine, and Douglas fir mix. It could be found
in the south Puget Trough and Columbia River Gorge and on the east slope of the Cascades north to
Okanogan County (WDFW 2019f).

In general, this species requires a variety of mast-producing trees and shrubs for habitat and survival; a
variety of oak-conifer mixed forests occur throughout its range. This species inhabits three distinct
vegetation types in three regions in Washington, including white oak-ponderosa pine mixed forests in
the Columbia River Gorge (WDFW 1993). In Washington, this species is most often associated within
transitional forests of ponderosa pine, Oregon white oak, and Douglas-fir, as well as various riparian tree
species; habitat for this species in Washington is thought to be relatively poor compared to other areas
of the species range because of a lower number of the mast-producing trees the squirrel requires
(WDFW 2007). Habitat elements important to this species include number of mast-bearing tree species
in and near the nest tree sites, the age and size of the trees, proximity to permanent water, and
contiguous canopy cover to allow for aerial travel (WDFW 1993). WDFW states that in the Klickitat
region, habitat for western gray squirrels occurs where oak woodlands and pine forests converge.
Squirrels are associated with stands of Oregon white oak, ponderosa pine, Douglas-fir, and riparian
areas that include bigleaf maple (Acer macrophylum), Oregon ash (Fraxinus latifolia), black cottonwood
(Populus trichocarpa), and quaking aspen (Populus tremuloides). Understory shrubs include hazelnut
(Corylus cornuta), vine maple (Acer circinatum), snowberry (Symphoricarpos albus), deerbrush
(Ceanothus intergerrimus), oceanspray (Holodiscus discolor), poison oak (Toxicodendron diversilobum),
and bitterbrush (Purshia tridentata) (WDFW 2007). WDFW also states that in Klickitat County, the
highest concentration of squirrels occur along the Klickitat River and its’ tributaries and a remnant group
of squirrels occurs in the White Salmon watershed (WDFW 2007).

WDFW priority habitat and species data indicates previously documented occurrences of Western gray
squirrels within the vicinity of the API. These previously documented locations are located more than 0.5
mile from the Project site and would not be directly affected.

The area landward of the Columbia River shoreline within the API in Washington is characterized by two
ecosystems – North Pacific Lowland Riparian Forest and Shrubland and North Pacific Oak Woodland
(Rocchio and Crawford 2015). The lowland riparian forest and shrubland consists of Oregon white oak,
black cottonwood, ponderosa pine, and Douglas fir are dominant species. Oregon grape (Mahonia
nervosa) and patches of Himalayan blackberry (Rubus armeniacus) dominate the understory. This forest
extends from the bank of the Columbia River to the top of the bank, but is intersected by SR 14 and
other developments. The North Pacific oak woodland vegetation community throughout the rest of the
northern portion of the API is characterized by upland species, including Oregon white oak, ponderosa
pine, Douglas fir, Oregon grape, poison oak (Toxicodendron diversilobum), and Himalayan blackberry. As
previously discussed, Western gray squirrel are known to inhabit forest habitat with these species
associations. South of SR 14 habitat quality for this species is limited, as development, including the
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BNSF Railway and SR 14 have fragmented habitat and limited aerial coverage. North of SR 14 there is a
greater amount of contiguous aerial cover, a higher density of Oregon white oak (providing forage), and
a sufficient density of pines which may provide breeding habitat. Because of the presence of forest
species associations required by this species, it is possible that it may be present within the API.

Mule and Black-tailed Deer
Mule and black-tailed deer are listed as a priority species in Washington because of recreational,
commercial and/or Tribal importance. The Columbia black-tailed deer and the Rocky Mountain mule
deer are both sub species of the mule deer/black-tailed deer group. Black-tailed deer occur in all
forested habitats west of the Cascade Crest and mule deer inhabit a variety of habitats thought
Washington east of the Cascade Crest; along the crest there in an integration of the two subspecies.
Both species require proximity of food, water, and cover as key habitat elements. Patches of deciduous
trees and shrubs, dense shrubs, or large timber stands provide optimal cover (WDFW 1991).

The rocky mountain mule deer generally prefer open forests and sagebrush meadows. Columbian
black-tailed deer are the most common subspecies in Washington and prefer brushy, logged lands and
coniferous forests, however, wooded suburban environments such as parks, golf courses, and roadsides
can also meet the needs of deer (WDFW 2019g). This species is common, and adaptable to living in close
proximity to people. The API consists of two forested ecosystems, North Pacific Lowland Riparian Forest
and Shrubland and North Pacific Oak Woodland. These forested areas may provide sufficient cover and
foraging habitat to support mule and black-tailed deer, and it is likely that these species occur within the
API.

Washington Ground Squirrel
The Washington ground squirrel became a federally listed candidate species in 1999 and is an Oregon
state endangered species. The species is endemic to the Columbia Plateau. The USFWS indicates that
populations of the Washington ground squirrel occur in the Washington counties of Adams, Douglas,
Franklin, Grant, Lincoln, and Walla Walla, and the Oregon counties of Gilliam, Morrow, and Umatilla.
The USFWS also states that while the species is associated with sagebrush-grasslands of the Columbia
Plateau, recent studies indicate that silty loam soils, especially those classified as Warden soils, may be
the most important habitat feature. Warden soils have a high silt content, and they are very deep,
allowing for deeper burrows that maintain their structure compared to sandy or shallow soils (USFWS
2019e; USFWS 2019f). These conditions are not present within the API, and no impacts to this species
are anticipated.

Northern Spotted Owl
The Northern Spotted Owl was listed as federally threatened in June 1990. The Northern Spotted Owl
Recovery Team reported a total of about 3,602 known pairs of spotted owls in Washington, Oregon, and
California, with 671 pairs in Washington (USDI 1992b).

Spotted owls nest, roost, and feed in a wide variety of habitat types and forest stand conditions
throughout their distribution, with most observations in areas having a component of old-growth and
mature forests. Owls in managed forests usually occupy areas with structural diversity and a high degree
of canopy closure, containing large diameter or residual old trees, in stands more than 60 years old
(USDI 1992b).

The area landward of the Washington shoreline is characterized by two ecosystems – a lowland riparian
deciduous forest and a dry mesic oak-pine forest. The lowland riparian deciduous forest consists of
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Oregon white oak, black cottonwood, ponderosa pine, and Douglas fir dominate. This forest extends
from the bank of the Columbia River to the top of the bank but is intersected by SR 14 and other
developments. The dry mesic oak-pine forest vegetation community throughout the rest of the API is
characterized by upland species, including Oregon white oak, ponderosa pine, Douglas-fir, Oregon
grape, poison oak, and Himalayan blackberry.

Designated critical habitat for this species occurs approximately 15 miles west of the Project site, near
the town of Carson, Washington. Portions of the API are currently forested; however, these areas do not
include the necessary habitat features required by this species and it is unlikely to occur within the API.

Yellow Billed Cuckoo
The Western DPS of yellow-billed cuckoo was designated as a federally threatened species in 2014. The
yellow-billed cuckoo was formerly common within willow-dominated forests and wetlands in the Puget
trough and the lower Columbia River. However, this species is considered to be currently extirpated in
Washington State (Smith et al. 1997). This habitat is not present in the API. Therefore, yellow-billed
cuckoo is not expected to occur within the API.

Vaux’s Swift
Vaux’s swift is a Washington state candidate species. Population declines in the 1970s and 1980s were
likely related to the continued logging of old-growth forests, where breeding season population
densities are highest. Vaux’s swift breed from southeastern Alaska to central California, and inland to
western Montana. Vaux’s swift are present in Washington as spring and autumn migrants and as
summer residents. Migration occurs from late April to late May and again from mid-August to late
September. During breeding season, the species is mainly associated with old-growth and mature
forests, however availability of suitable nesting or roosting structures is thought to be a limiting factor
for the species, and thus, the characteristics of a stand as a whole may not be as critical as
nesting/roosting structure availability (WDFW 2004). Vaux’s swift are strongly associated with
old-growth coniferous forests, where the insides of large hollow trees and snags are frequently used for
nesting and roosting (WDFW 2019h). Vaux’s swifts have a diet consisting primarily of flying insects, as
they feed exclusively while flying. This species forages mainly within a 0.25-mile radius of nesting sites
while feeding young and feeding habitat can consists of forests at various stages of development,
grasslands, and aquatic habitats (WDFW 2004).

WDFW priority habitat and species map indicates the presence of Vaux’s swift more than 0.5 mile from
the API. In the vicinity of the API, forested areas can generally be defined as mid- to late-stage seral
communities; no old growth forested communities are present within the API. While there is a potential
for trees containing the required nesting structures (hollow chambers in large snags or live trees with
broken topes for nesting/rooting), the lack of old growth forest communities within the API makes it
unlikely that this species breeds or nests within the API. As the WDFW maps the occurrence of this
species approximately 0.5 mile from the API, it is more likely that this species uses the API as foraging
habitat. It is feasible that Vaux’s swifts may occur within the API, however, it is likely that any use of the
API by this species is transient in nature.

Bald Eagle
In 1978, the bald eagle was federally listed as endangered throughout the lower 48 states, except in
Michigan, Minnesota, Wisconsin, Washington, and Oregon, where it was designated as threatened (43
FR 6230). In July 1995, the USFWS reclassified the bald eagle’s status to threatened throughout the
lower 48 states. Since that time, bald eagle populations have increased in number and expanded their
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range. The improvement is a direct result of recovery efforts including habitat protection and the
banning of Dichlorodiphenyltrichloroethane (DDT) and other persistent organochlorines.

Urban and recreational development, logging, mineral exploration and extraction, and other forms of
human activities are adversely affecting the suitability of breeding, wintering, and foraging areas.
However, in July 1999, the USFWS proposed to delist the bald eagle.

The WDFW PHS database does not indicate the presence of any bald eagle nests or documented
wintering habitat within the API. No bald eagle nests were observed during habitat surveys conducted at
the Project site. Bald eagles do likely use habitats within the API for foraging, and terrestrial habitat
conditions within forested riparian areas within the API are likely suitable for nesting and/or wintering.

Peregrine Falcon
In 1970, the American Peregrine falcon was listed as endangered under the Endangered Species
Conservation Act of 1969 (the law preceding the ESA of 1973), reflecting their critical biological status.
On August 25, 1999, the peregrine falcon was delisted in the entire range, and was delisted as a
Washington state sensitive species in 2016. The species is listed as Sensitive in Oregon.

Peregrine falcons live mostly along mountain ranges, river valleys, and along the barrier islands on the
Atlantic and Gulf of Mexico coasts. Peregrines that nest south of Canada migrate lesser distances, and
some do not migrate at all. Peregrine falcons generally reach breeding maturity at 2 years of age. The
nest is a scrape or depression dug in gravel on a cliff ledge. Rarely, peregrines will nest in a tree cavity or
an old stick nest. Some peregrines have readily accepted manmade structures as breeding sites. For
example, skyscraper ledges, tall towers, and bridges serve as the urban equivalent of a cliff ledge.
Peregrine falcons feed primarily on other birds, such as songbirds, shorebirds, ducks, and—in urban
areas—starlings and pigeons.

Peregrine falcons are present within the Columbia River Gorge, and likely utilize habitats within the API
for foraging. Currently, there are no documented nest sites within the vicinity of the existing bridge that
would be affected by the project.

Western Grebe
The western grebe is a Washington state candidate species. Numbers of the species seem to have
declined, and they are affected by several of the same factors, such as changes in food resources
(WDFW 2012). In summer, these species are found on inland freshwater lakes and marshes in eastern
Washington. Western grebes make floating nests from emergent and submergent vegetation, and
nesting areas contain at least several square kilometers of open water bordered by emergent
vegetation. During fall, western grebes move to the Pacific coast, with migration peaking in October and
apparently occurring at night. In winter, western grebes occupy nearshore marine waters of Washington
(WDFW 2019i). This species is unlikely to be present in the API.

California Mountain Kingsnake
The California mountain kingsnake is a species of concern in Washington State. Little is known about the
habitat requirements of this species. Most often it is found in forested canyons containing well light
rocky streams and ample woody debris. They have also been identified in mountain forests and dry
framing habitats, but are most often found near streams, ponds, and creeks. In Washington, the
California mountain kingsnake has been found to prefer moist habitats associated with Oregon white
oak/Ponderosa pine associations, where they are often found under or within rotting logs but may also
be found under rocks (WDFW 1997; Storm 1996; Larsen 1997).
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WDFW priority habitat and species map indicates previously documented occurrences of California
mountain kingsnakes within the API on the both Washington and Oregon sides of the Columbia River.
Because of the limited understanding of habitat requirements of this species, it is difficult to know if this
species still occurs within the API, however, it is known to occur along the Columbia River Gorge in
Klickitat and Skamania counties in Washington, and the API does include white oak/Ponderosa pine
associations for which the species is known to inhabit. Potentially suitable habitat for California
mountain kingsnake within the API includes the area north of SR 14 and associated with talus slopes that
may provide rocky cover that this species is known to inhabit.

Oregon Spotted Frog
The Oregon spotted frog was listed as a threatened species under the ESA in 2014 with critical habitat
designated in 2016. This species has declined dramatically from its original distribution because of the
filling and alteration of wetlands. Remaining populations are isolated and vulnerable to a wide variety of
factors that may interfere with reproduction or survival. This species is highly aquatic and is rarely found
away from water. Populations occur in large shallow wetland systems associated with a stream or
stream network. This type of habitat is not present within the API, therefore, no impacts to the Oregon
spotted frog are anticipated.

Western Pond Turtle
The western pond turtle was listed as endangered in Washington in 1993. Western pond turtles were
historically distributed through central and southern Puget Sound from Snohomish to Thurston counties,
along the Columbia River Gorge in Skamania and Klickitat counties, and in Clark County. Currently, the
species occurs at six locations in the state, including three sites in Skamania County, and one each in
Klickitat, Mason, and Pierce counties (WDFW 2017). Western pond turtles utilize a variety of flowing and
still water habitats in other parts of their range, but in Washington they are only known from ponds and
lakes. They nest in grasslands and open woodland around ponds (WDFW 2019j).

The previously documented western pond turtle population within Klickitat County is located more than
10 miles from the API. There are no ponds or lakes located within the API, and western pond turtles are
not expected to occur within the API.

5. ENVIRONMENTAL CONSEQUENCES
The following sections provide anticipated impacts resulting from each of the proposed alternatives as
well as the No Action Alternative.

5.1. No Action Alternative

5.1.1. Construction Impacts

Under the No Action Alternative, the existing bridge would be left in place and continue to operate until
the end of its serviceable lifespan. There would be no construction of a replacement bridge, and no
removal of the existing bridge, and accordingly there would be no impacts from construction or
demolition activities.
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5.1.2. Direct Impacts

Under the No Action Alternative, there would be no construction of a replacement bridge and no
removal of the existing bridge. Stormwater from the existing bridge would continue to enter the river
untreated, and water quality would continue to be impaired.

The existing bridge would continue to require periodic maintenance, which has the potential to impact
fish and aquatic habitats. Potential impacts include temporarily impaired water quality and underwater
and/or terrestrial noise.

Maintenance activities could potentially impact birds nesting on the existing bridge. Activities with the
potential to impact nesting migratory birds, such as nest removal, would be conducted consistent with
the provisions of the MBTA. The MBTA requires that nests of migratory birds be removed only at times
when nests are inactive. Active nests (those with live eggs and/or viable chicks) are to be left
undisturbed until the nest is no longer active.

Typical construction BMPs would likely be implemented during maintenance activities to minimize
impacts to fish and wildlife species and habitats.

If a catastrophic event occurred, such as a major earthquake, that resulted in the existing bridge failing
or collapsing into the river, fish and wildlife species both in the immediate vicinity of the bridge, as well
as those in aquatic habitats downstream of the bridge could be affected. Fish and wildlife in the
immediate vicinity of the bridge at the time of the event could be directly affected by falling debris and
injured or killed if struck. Fallen debris would impact habitat suitability at the site by displacing benthic
habitat. Fallen debris from the bridge could also contribute chemical contaminants to the water and
could result in reductions in water quality that could affect aquatic species and habitats downstream of
the bridge.

5.1.3. Indirect Impacts

No indirect impacts are anticipated from the No Action Alternative.

5.2. Preferred Alternative EC-2

5.2.1. Construction Impacts

The following sections describe the potential impacts to fish and wildlife resources that could occur as a
result of construction activities associated with Alternative EC-2.

Water Quality Impacts
BMPs would be implemented during in-water and upland construction activities to avoid and minimize
impacts to water quality to the extent practicable. Without implementation of BMPs, water quality
could be impacted in a number of ways. Chemical contamination could potentially occur through the
accidental release of construction materials or wastes. In-water work activities could disturb sediment
and generate turbidity directly in waterways. Upland ground-disturbing activities could lead to erosion,
also causing turbidity in adjacent water bodies. The implementation of BMPs would help ensure that
these effects would be localized and temporary, limited in duration, and would result in minimal impacts
to water quality. This section describes the sources of effects to water quality, outlines the BMPs that
would be used to contain them, and analyses the potential effects to fish and wildlife
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Temporarily Elevated Turbidity
The construction of Alternative EC-2 would likely generate temporary, localized turbidity during the in-
water work in the Columbia River. Activities associated with the construction of Alternative EC-2 that
have the potential to disturb sediment and temporarily elevate turbidity levels within the action area
include pile installation and removal, drilled shaft casing installation and removal, cofferdam installation
and removal, and barge operations, including movement and anchoring. These activities could disturb
sediments and temporarily elevate turbidity levels above background conditions within the vicinity of
the Project site.

BMPs would be implemented to minimize the extent and duration of turbidity. These BMPs include
implementation of an ESCP plan, a WQPMP, and others as outlined in Section 6. These BMPs would
ensure that the amount and extent of turbidity would meet the terms and conditions of water quality
permits that would ultimately be issued for the project, in particular the Section 401 Water Quality
Certifications that would be obtained from DEQ and Ecology. These certifications typically establish a
temporary mixing zone for turbidity within which turbidity may temporarily exceed ambient background
levels. Typically, the 401 Water Quality Certifications would require regular water quality monitoring in
accordance with a WQPMP to document that the construction activities are consistent with the permits.

Most of the construction activities described in this section are not expected to generate large amounts
of turbidity and are expected to dissipate to background levels more quickly than the anticipated mixing
zone. Installation of piles, drilled shafts, and cofferdam piles disturb relatively small amounts of
material, and the potential for generating turbidity is greatly reduced. The Columbia River is a large
water body that provides for increased dilution and reduces the size of the potential mixing zone.
Additionally, the dominant substrate at the project site is sand, which settles in relatively short distances
compared to finer sediments.

Activities conducted within cofferdams or other isolated work areas (excavation of material from within
drilled shaft casings, formwork, and concrete placement for the spread footing at Bent 14, and
demolition activities conducted within cofferdams) would introduce only minimal amounts of sediment
into the water. There is a potential for a pulse of turbid water when cofferdams are removed, and this
turbidity would be managed consistent with the ESCP plan and permit conditions of the 401 Water
Quality Certifications that would be issued for the Project. Water would be allowed to settle before
removing cofferdams to minimize the turbidity plume, and turbidity would not be allowed to exceed the
levels, distance, or duration specified in the permits for the activity.

Barges operating in shallow water have the potential to elevate turbidity temporarily. Barge propellers
may produce turbulence that causes sediments to become suspended. Additionally, tugboats that
position barges may also have propellers that generate suspended sediment. Once anchored, barges
would be stationary while a given work element is being completed, and therefore have little potential
to produce turbidity until moved again. Barges would be moved and repositioned multiple times in the
course of construction and demolition. While the specific timing of any turbidity associated with barge
operation is not known, the extent and duration of any temporary turbidity would not be allowed to
exceed the levels, distance, or duration specified in the permits for the activity. Construction barges
would not be allowed to ground out.

Upland ground-disturbing activities (including clearing, grubbing, and excavation) have the potential to
cause erosion, which in turn may introduce sediment into adjacent waterbodies. However, given the
ESCP plan and SWPPP that would be implemented, it is not likely that upland construction would cause
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turbidity in the Columbia River. The ESCP plan and SWPPP would establish BMPs, inspection protocols,
and outline contingency plans that would be implemented in the case of failure.

It is important to note that natural currents and flow patterns in the Columbia River routinely disturb
sediments. Flow volumes and currents are affected by precipitation, as well as upstream and
downstream water management at dams. High-volume flow events can result in hydraulic forces that
resuspend benthic sediments, temporarily elevating turbidity locally. Additionally, the volume of flow
through the action area would help minimize the intensity and duration of any temporary episodic
increases in sediment suspension or turbidity. In-water work activities would adhere to the proposed
impact minimization measures described in Section 6.

Chemical and/or Debris Contamination
The Project has the potential to result in chemical and/or debris contamination of surface waters
associated with in-water work in the Columbia River. The following activities have the potential to result
in chemical or debris contamination

· The proposed overwater construction and demolition work creates the potential for
construction debris to enter the waterway.

· Water may come into contact with uncured concrete for the construction of the shaft caps,
piers, and superstructure for the replacement bridges, creating a potential pathway for
contaminants into surface waters.

· Construction of Alternative EC-2 would require the use of various fuels, hydraulic fluids,
lubricants, and other chemicals. Use and storage of these materials has the potential to result in
leaks or spills of material into surface waters.

· Demolition of the existing bridge would occur both in and over the water and may release
contaminants such as concrete debris, concrete dust, and lead paint and/or asbestos on
elements of the superstructure.

Although there are several sources of chemical contaminants, there is a low risk that chemicals would
actually enter surface waters. The contractor would be required to provide and implement conservation
measures, including an SPCC and PCP plan (see Section 6). The SPCC and PCP Plans would specify the
required BMPs and spill containment measures, as well as the means and methods of implementation.
All work would also be conducted consistent with the requirements of the permits that are ultimately
issued for the Project, including the 401 Water Quality Certifications. For these reasons, the potential for
effects to fish and wildlife resources associated with chemical or debris contamination is low.

Effects Discussion
The assumptions presented in this document regarding anticipated turbidity concentrations that could
be generated are based in part upon a literature review that was conducted for the ESA consultation for
the Columbia River Crossing Project in 2011 (Parametrix 2010). That analysis concluded that activities,
such as installation and removal of piles, drilled shaft casings, and cofferdams, were likely to generate
turbidity between approximately 50 mg/L to 150 mg/L, with maximum potential concentrations of
between 700 mg/L and 1,100 mg/L.

There are several mechanisms by which suspended sediment and elevated turbidity can potentially
affect ESA-listed fish, including increased potential for gill tissue damage, physiological stress, behavioral
changes, and direct mortality. These are described below.
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Elevated turbidity levels, at sufficient concentration, can result in mortality of juvenile and even adult
salmon, steelhead, and bull trout (NOAA Fisheries 2002). Turbidity levels associated with the
construction of Alternative EC-2 are not expected to reach levels that would cause mortality in fish. The
highest sediment concentrations expected to occur (1,100 mg/L) would be well below levels known to
kill fish (6,000 mg/L). Direct mortality from elevated turbidity levels is not expected to occur.

Suspended sediment can clog fish gills, thereby decreasing their capacity for oxygen exchange. The
nature of the sediment particle, the concentration, water temperature, the duration of exposure, age,
and species all affect salmonid response to suspended sediment. Gill tissue damage occurs at suspended
sediment concentrations of approximately 3,000 mg/L, which is greater than the maximum levels that
are expected from the construction of Alternative EC-2 (NOAA Fisheries 2002). However, when the
filaments of salmonid gills are clogged with sediment, fish attempt to expunge the sediment by opening
and closing their gills excessively, in a physiological process known as “coughing.” In response to the
irritation, the gills may secrete a protective layer of mucus. Although this may interfere with respiration,
it is not a lethal effect. This phenomenon has been observed at concentrations between 30 mg/L and 60
mg/L, so it is possible that fish present within the vicinity of the Project site during construction could be
exposed to levels of turbidity that could elicit a coughing response.

Suspended sediments have been shown to cause physiological stress in adult and/or juvenile salmon,
steelhead, and bull trout, but typically only when exposed to high levels for long durations (NOAA
Fisheries 2002). Generally, stress is produced by prolonged exposure to high levels of suspended
sediments. Because periods of elevated turbidity associated with Alternative EC-2 would be short-term
in nature, and fish are not confined to the immediate project vicinity, prolonged exposure would not
occur.

Behavioral responses to elevated levels of suspended sediment include feeding disruption and changes
in migratory behavior. Migrating adult and/or juvenile salmon, steelhead, or bull trout that are exposed
to elevated levels of turbidity may modify feeding and/or migratory behavior to avoid areas of high
concentration. It is likely that fish present within the action area during construction could be exposed
to levels of turbidity that could elicit a behavioral response. The geographic extent and duration of any
potential increases in turbidity are expected to be limited and short-term and the conservation and
impact minimization measures that would be implemented would be sufficient to minimize any effects.

Elevated turbidity can also have direct effects to aquatic habitat function. Mobilized sediment can settle
in spawning gravels and, at high concentrations, can bury or smother eggs, and reduce spawning habitat
suitability. However, there is no spawning habitat within the portion of the action area in which turbidity
could be elevated during construction, and benthic substrates are uniformly composed of primarily
coarse-grained sands. Re-settling of any mobilized sediment would not result in any effects to habitat
function. Aquatic habitat, including designated critical habitats within the API also may experience
temporarily increased levels of turbidity during construction. The geographic extent and duration of any
potential short-term increases in sedimentation or turbidity would be limited and are not expected to
measurably exceed typical ambient conditions.

Construction Noise
Construction of Alternative EC-2 has the potential to result in temporarily elevated terrestrial and
underwater noise levels at the Project site and within the Project vicinity during the installation of piles
for the replacement bridge, installation and removal of temporary piles used during construction,
removal of existing piles during demolition of the existing bridge, and impact pile driving for upland
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foundation supports. The Project has the potential to result in temporarily elevated terrestrial and
underwater noise levels at the Project site and within the Project vicinity during construction and
demolition activities as described below.

Underwater noise
Elevated underwater noise has the potential to affect fish in several ways. The effects can range from
the alteration of behavior to physical injury or mortality, depending on the intensity and characteristics
of the sound, the distance and location of the fish in the water column relative to the sound source, the
size and mass of the fish, and the fish’s anatomical characteristics (Hastings and Popper 2005).

The Project has been designed to minimize the likelihood of any impacts resulting from pile installation
activities. Pile installation would be performed to the greatest extent possible using a vibratory hammer,
though piles may need to be driven to final tip elevation or proofed, as necessary, with an impact
hammer. Proofing is the process of striking piles with an impact hammer to verify their load-bearing
capacity.

The Project would implement a bubble curtain or similarly effective noise attenuation device during all
impact pile installation. These devices, when installed and operated properly, typically provide at least 7
decibels (dB) of noise attenuation (Caltrans 2015). NOAA Fisheries has indicated that a standard 7 dB
source level reduction is an appropriately conservative estimate of the degree of attenuation that is
typical for a properly installed unconfined bubble curtain. A hydroacoustic monitoring plan would be
implemented during impact pile driving to confirm the level of attenuation provided.

Impact Pile Installation
During the in-water work period, adult and/or juvenile salmonids, or bull trout, Pacific lamprey, and
other fish species could potentially be present within the API, and could be exposed to temporarily
elevated underwater noise levels resulting from pile driving.

NOAA Fisheries has established underwater noise thresholds at which injury may occur to fish due to
pile driving (FHWG 2008). These include both single strike “peak” decibel thresholds at which a given
single strike may result in injury, and cumulative sound exposure level (SEL) thresholds which are based
on the accumulated sound pressure associated with multiple strikes within a given time period. The
thresholds are as follows

· Peak pressure of 206 dBPEAK

· SEL of 187 dBSEL for fish greater than or equal to 2 grams

· SEL of 183 dBSEL for fish less than 2 grams

Current NOAA Fisheries thresholds for disturbance to fish are represented as an average pressure, or
root mean square (RMS). The threshold for behavioral disturbance is 150 dBRMS re: 1 μPa4 (FHWG 2008).
The areas within the API that experience sound pressure levels that meet or exceed the peak and SELs
for injury would be referred to as the “injury” zone, while those areas that meet or exceed 150 dBRMS re:
1 μPa for disturbance would be referred to as the “disturbance” zone.

Underwater noise above the injury thresholds may cause a range of lethal and sublethal injuries to fish.
These include barotrauma which can result in ruptured swim bladders or other internal organs and can

4 dBRMS re: 1 μPa = RMS dB referenced to 1 micropascal
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also result in the formation of gas bubbles in tissue, causing inflammation, cellular damage, and
blockage or rupture of blood vessels. These injuries may lead to immediate or delayed mortality.

Elevated underwater sound can also result in hearing loss in fish. Such hearing loss may be temporary
and reversible (temporary threshold shift [TTS]), or permanent (permanent threshold shift [PTS]). TTS is
the result of fatigue of the hair cells in the inner ear and is not a permanent tissue damage. PTS results
from the irreversible damage of sensory hair cells in the inner ear. TSS and PTS may result in a general
decrease in fitness, foraging success, ability to avoid predators, and ability to communicate. Thus, even if
TTS or PTS does not directly result in death, it can potentially result in delayed mortality.

Project-generated noise above the 150 db RMS disturbance threshold may cause behavioral effects to
fish. These can include relatively minor effects such as startling, disruption in feeding, or avoidance of
the action area, or more significant, with consequences for survival and reproduction. For example,
avoidance of the action area could presumably cause delays in feeding or migration that could in turn
affect spawning or outmigration success.

Impact pile installation of approximately 83 48-inch steel pipe piles has the potential to generate
temporary underwater noise levels of approximately 214 dBPEAK, 201 dBRMS, and 184 dBSEL (measured at a
distance of 33 feet or 10 meters from the pile) prior to any attenuation (DEA 2011). Installation of 24-
inch diameter steel pipe piles would generate noise levels of approximately 205 dBPEAK, 190 dBRMS, and
175 dBSEL (sound exposure level) (measured at a distance of 33 feet or 10 meters from the pile) prior to
any attenuation.

A bubble curtain or other similarly effective noise attenuation device would be employed during all
impact pile proofing or installation. The bubble curtain would be consistent with standard NOAA
Fisheries/USFWS bubble curtain specifications provided in Appendix E. These devices, when properly
installed and maintained, typically provide 7 dB of attenuation for piles of this size and type, and
frequently provide higher levels of attenuation (Caltrans 2015). NOAA Fisheries has indicated that a
standard 7 dB source level reduction is an appropriately conservative estimate of the degree of
attenuation that is typical for a properly installed unconfined bubble curtain. A hydroacoustic
monitoring plan would be implemented during impact pile driving to confirm the level of attenuation
provided.

It is estimated that between 1,000 and 1,500 impact strikes may be required to finish driving and/or
proofing a given pile. This number of strikes would require a maximum of approximately 30-45 minutes
of impact hammer activity. It is further estimated that between two and three piles per day may be
installed and/or proofed with an impact hammer, with an estimated total maximum number of 3,000
impact strikes per day if a single impact pile driver is in operation, or up to 6,000 impact strikes per day if
two pile driving rigs are operated concurrently. It is important to note that actual pile production rates
would vary, and a typical day would likely have fewer strikes.

It is expected that only a single impact pile driver would be in use at a given time, but there is a potential
that a contractor could elect to employ a second impact pile driving rig during certain periods of
construction. In addition, the contractor may elect to have both a vibratory and impact pile driving rig in
operation simultaneously. Operation of two pile driving rigs simultaneously is not expected to produce
greater decibel levels. Pile strikes from both drivers would need to be synchronous (within 0.0 and
approximately 0.1 seconds apart) in order to produce higher noise levels than a single pile driver
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operating alone. Because this level of synchronicity is highly unlikely, the analysis in this document
assumes that pile drivers would not generate noise levels greater than that of a single pile driver.

Exhibit 15 provides a summary of the modeled distances within which noise from impact pile driving is
expected to exceed NOAA’s established peak and cumulative injury thresholds for ESA-listed fish, as well
as the established behavioral disturbance thresholds. These include the modeled distances for impact
pile driving occurring both with and without the use of an attenuation device for comparison. The
calculations assume that the noise attenuation device would achieve a 7dB noise reduction at the
source.

Exhibit 15. Impact Pile-Strike Summary

Number
of Pile
Drivers

Pile Type
and

Dimensions

Source Decibel
Levels

Max
Strikes
Per Day

Distance to Established Injury and Disturbance Thresholds

Single Strike
Peak Injury
Threshold

(206 dB PEAK)

Cumulative
Injury

Threshold
for Fish >2g
(187 dB SEL)

Cumulative
Injury

Threshold
for Fish <2g
(183 dB SEL)

Behavioral
Disturbance
Threshold

(150 dB RMS)

Without Noise Attenuation Device

Single
Impact

Pile
Driver

Temporary
(24-inch

Steel)

205 dB PEAK,
190 dB SEL,
175 dB RMS

75
27 ft.
(9 m)

925 ft.
(282 m)

1,709 ft.
(521 m)

1,522 ft.
(464 m)

Permanent
(48-inch

Steel)

214 dB PEAK,
201 dB SEL,
184 dB RMS

75
112 ft.
(34 m)

5,003 ft.
(1,525 m)

9,249 ft.
(2,819 m)

6,063 ft.
(1,848 m)

With Noise Attenuation Device (-7dB)

Single
Impact

Pile
Driver

Temporary
(24-inch

Steel)

198 dB PEAK,
182 dB SEL,
168 dB RMS

1,500
9 ft.

(3 m)
1,995 ft.
(608 m)

3,688 ft.
(1,124 m)

518 ft.
(158 m)

Permanent
(48-inch

Steel)

207 dB PEAK,
194 dB SEL,
177 dB RMS

3,000
36 ft.

(12 m)
19,989 ft.
(6,092 m)

28,140 ft.
(8,577 m)

2,070 ft.
(631 m)

Two
Impact

Pile
Drivers

Temporary
(24-inch

Steel)

198 dB PEAK,
182 dB SEL,
168 dB RMS

3,000
9 ft.

(3 m)
3,166 ft.
(965 m)

4,459 ft.
(1,359 m)

518 ft.
(158 m)

Permanent
(48-inch

Steel)

207 dB PEAK,
194 dB SEL,
177 dB RMS

6,000
36 ft.

(12 m)
28,140 ft.
 (8,577 m)

28,140 ft.
 (8,577 m)

2,070 ft.
 (631 m)

Impact pile driving may result in effects to fish that may range from behavioral disturbance to mortality,
depending on size of the fish, duration of exposure to sound pressure, proximity to the strike site, size of
the pile, and the accumulated number of strikes in a given day of pile driving. Impact pile driving may be
required on up to approximately 100 days over the entire 3-year in-water construction period between
October 1 and March 15th of each year. Within this time period, exposure would be further restricted to
no more than approximately 100 minutes to 150 minutes per 12-hour workday.

Given the nature and anticipated use of the habitat, most fish are expected to be moving through the
portion of the action area where injury and disturbance thresholds could potentially be temporarily
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exceeded during impact pile driving. For this reason, ESA-listed fish are not expected to be exposed to
the accumulated sound from all strikes in a given day. However, it is possible that some fish present in
the vicinity could be exposed to levels of cumulative underwater noise that exceed the injury threshold.

Adult and/or juvenile fish that are present within the areas identified in Exhibit 15 during impact pile
driving activity, could be exposed to injury- or disturbance-level underwater noise. While the in-water
work window avoids the peak timing of the runs for adult and juvenile migration for special status
species of salmon, steelhead and bull trout, a portion of the run for all but one ESU/DPS may potentially
occur within the in-water work window. The exception is Snake River ESU Sockeye salmon, which is
typically not present within the API during the in-water work window, and which would therefore likely
not be affected by noise from impact pile driving.

Vibratory Pile Driving and Removal
Installation of both temporary and permanent piles would be conducted with a vibratory hammer to the
extent practicable, as a means of minimizing impacts associated with underwater noise. Drilled shaft
casings would be installed either with an oscillator or with a vibratory hammer. In addition, installation
and removal of steel sheet piles for cofferdams would also be conducted with a vibratory hammer.

Currently there are no established injury thresholds for noise levels generated vibratory pile driving that
are likely to cause injury or behavioral disturbance to fish. However, the 150 dB RMS disturbance
threshold remains applicable, and vibratory pile driving may cause behavioral disturbance to fish.

The maximum anticipated underwater sound pressure levels generated during vibratory pile driving are
estimated to be approximately 181 dB RMS for both 24-inch and 48-inch piles (DEA 2011).

It is conservatively estimated that vibratory pile driving activity could result in underwater noise above
the 150 dB RMS disturbance threshold throughout the in-water portion of the action area.

Vibratory pile installation and removal is not expected to generate levels of underwater noise that
would result in adverse effects to fish. NOAA Fisheries has established a disturbance threshold of 150
dBRMS for fish of any size. Vibratory pile installation and removal may result in maximum underwater
sound levels that meet or exceed this threshold. This has the potential to result in behavioral responses
which could include temporary avoidance of the area, changes in migratory routes, predator avoidance,
or interruption of reproduction. While these behavioral responses could potentially affect some
individuals, these disturbance-level effects would not be expected to rise to the level of adverse effect.

Adult and/or juvenile fish that are present within the area in which underwater noise would be
temporarily elevated during vibratory pile driving may also be exposed to levels of underwater noise
that could result in behavioral disturbance. However, this activity is unlikely to injure fish and is not
expected to significantly interfere with behaviors such as migration, rearing, or foraging. Thus, vibratory
pile driving and removal is not likely to adversely affect any of these species.

Terrestrial Noise
Terrestrial noise during impact pile driving activity could be elevated above background levels within
approximately 3,200 feet of proposed pile driving activities. Peak terrestrial noise generated during
impact pile installation has been estimated to be approximately 110 dB, measured at 50 feet (FTA 2006).

Temporarily elevated noise can result in a range of potential wildlife reactions, which can include altered
vocal behavior, changes in vigilance and foraging behavior, and changes in body condition. These
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responses could in turn result in increased energy expenditure or movement into less desirable locations
with potentially greater exposure to predation.

No terrestrial special status species are expected to be present within the portion of the API where
terrestrial noise levels could be temporarily elevated. No suitable terrestrial habitat exists within the
portion of the API where terrestrial noise levels could be elevated for any special status species, and
these species are, therefore, not expected to be affected by temporarily elevated terrestrial noise
during construction.

No terrestrial environments are designated or proposed critical habitats for any species listed or
proposed for listing under the ESA, and temporarily elevated terrestrial noise levels are not expected to
result in any measurable or significant effects to any designated or proposed critical habitat.

Construction Habitat Impacts
Aquatic Habitat Impacts
The Construction of Alternative EC-2 would require the installation of several temporary in-water
structures during the course of construction. These structures would include temporary work bridges,
cofferdams, drilled shaft shoring casings, temporary piles and barges. These temporary features would
be designed by the contractor after a contract is awarded, but prior to construction. Exhibit 16
summarizes the unavoidable temporary aquatic habitat impacts associated with Alternative EC-2.
Impacts associated with permanent benthic habitat impacts and overwater shading from the
replacement bridge are discussed in Section 5.2.2.

Exhibit 16. Summary of Temporary Aquatic Impacts – Preferred Alternative EC-2

Project Element Approximate
Dimensions (ft.)

Approximate Total
Quantities

Temporary
Benthic
Impact
(sq. ft.)

Temporary
Overwater
Coverage
(sq. ft.)

Approximate
Duration

Temporary Impacts
Temporary Work Bridge
(OR) 70 x 475 95 24-inch steel pipe piles 298 20,825 3 years

Temporary Work Bridge
(WA) 70 x 675 115 24-inch steel pipe piles 361 28,875 3 years

Temporary Demo Work
Bridge (WA) 70 x 700 120 24-inch steel pipe piles 377 31,850 3 years

Cofferdams (Demolition)
(up to 22 total)

Varies by bent
16 x 30 to

50 x 86

Up to 3,422 linear feet steel
sheet pile 17,950 - 12-16 months

(each)

Cofferdam (Spread
footing) 30 x 38 136 linear feet of sandbags

or similar 580 - 12-16 months

Drilled Shaft Shoring
Casings

84-inch and 108-
inch diameter

29 84-inch-diameter casings
and

13 108-inch-diameter
casings

426 - 4 months
(each)

Other (non-load-bearing)
Temporary Piles 24-inch diameter 200 24” steel pipe piles 628 - 4 months

(each)

Barges (15 total) 45’ x 140’ 15 barges, including spud
piles and anchors 283 100,000 6 years
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Temporary Work Bridges
Three temporary work bridges would be installed to support the construction of Alternative EC-2. One
temporary work bridge would be installed at each end of the proposed bridge alignment. The temporary
construction work bridge on the Oregon side of the river would extend approximately 475 feet from the
shoreline and would provide access to Bents 1, 2, and 3. The temporary construction work bridge on the
Washington side of the river would extend approximately 675 feet from the shoreline, and would
provide access to Bents 12, 13, and 14. These work bridges would most likely be installed at the
beginning of the first in-water work window, and remain in place until construction of the replacement
bridge is complete, a period of approximately 3 years.

A third temporary work bridge would be installed on the Washington side of the river to support the
demolition of the existing bridge. This bridge is likely to be necessary because of the shallow water
depths on the Washington side of the river, which may make barge access impractical. This work bridge
would most likely be installed near the end of the replacement bridge construction period and would
remain in place until demolition of the existing bridge is complete, a period of approximately 3 years.

The exact design and configuration of the temporary work structures would be the responsibility of the
contractor and would be developed as the design is advanced. For purposes of this assessment, it is
anticipated that temporary work structures would be supported by up to 330 24-inch-diameter steel
pipes.

The temporary work bridges would represent a temporary impact to approximately 1,036 square feet
of benthic habitat from pile placement, and approximately 81,550 square feet of temporary impact to
habitat quality from shading from the bridge deck. Temporary work bridges would be fully removed
once construction and demolition activities are completed, which would result in the full restoration of
function to the temporarily affected areas.

Other (Non-Load-Bearing) Temporary Piles
Additional temporary piles would be necessary throughout construction for a variety of purposes,
including supporting falsework and formwork, pile templates, reaction piles, and for barge mooring.
Temporary piles would likely be 24-inch-diameter, open-ended steel pipes. These piles would be non-
load-bearing and would be installed and removed solely with a vibratory pile driver. It is estimated that
vibratory installation and removal of each temporary pile would take between 5 minutes and 30
minutes per pile. Temporary piles would be removed after each relevant feature is completed.

It is estimated that approximately 200 such temporary piles may be required over the duration of
construction. The approximate number and dimensions of temporary piles, and anticipated duration are
provided in Table 4.

Barges
Barges would be used as platforms to conduct work activities and to haul materials and equipment to
and from the work site. Three barges would be needed at each pier during drilled shaft construction. At
each pier, one barge for the oscillator and associated equipment, one for the companion crane and
associated equipment, and one barge for drilled shaft spoils. At least one barge would remain at each
pier after shaft construction to support column and superstructure construction.

Barges would vary in size but would typically measure approximately 45 feet by 140 feet (approximately
6,300 square feet). No more than 15 barges are estimated to be moored or moving equipment for
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Columbia River bridge construction at a given time throughout the duration of construction. The
potential over-water footprint could be up to approximately 100,000 square feet at any given time.

Construction barges would be secured via multiple means. Construction barges are typically equipped
with "spuds," which are vertical piles in special brackets attached to the barge. These are lowered and
anchored into the riverbed to secure the barge in-place. Because of wind, current, and wave action, the
barges may also be anchored with multiple large anchors, so called "Danforth" anchors, which are
attached to winches on the deck of the barges. These anchors are set up-river as well as transverse to
the current to hold the barges in place and allow their location to be adjusted using the winches. Each
barge would have up to four spuds, one at each corner of the barge. Each barge would also have four
anchors, two of which would be set up-river, and one in each direction transverse to the current.

There would likely be a ramp-up and down of barges at the beginning and end, but a conservative
estimate is that all 15 barges could be present for the full construction period.

Cofferdams
A temporary cofferdam would be installed to create an isolated in-water work area for the construction
of the spread footing foundation at Bent 14 on the Washington shoreline. The cofferdam for the spread
footing at Bent 14 would be a gravity-based system, most likely consisting of sandbags or similar
structure covered with an impervious material. A sheet pile system is not necessary because of the low
water levels that occur at this location as well as the near-surface rock stratum. The system would be
capable of completely isolating the work area from the active flowing channel and of completely
excluding fish from the in-water work area.

Sheet pile cofferdams may also be installed at one or more piers on the existing bridge to create isolated
work areas for demolition of the existing bridge foundations. Up to 22 such cofferdams may be required.
These sheet pile cofferdams would consist of interlocking steel sheet piles that would be installed either
with a vibratory hammer or with press-in methods. Sheet pile cofferdams would be removed using a
vibratory hammer or direct pull methods.

Exhibit 16 provides an estimate of the dimensions of the sheet pile cofferdams and the approximate
duration that they would be present in the water. The sheet pile cofferdams would be of variable
dimensions, because the dimensions of the existing piers are also variable. For purposes of this
consultation, it is assumed that cofferdams would be offset 5 feet from the edge of each existing
footing. This would result in cofferdams ranging in size between approximately 30 feet by 16 feet
(approximately 480 square feet), and approximately 50 feet by 86 feet (approximately 4,300 square
feet) for the largest bents that flank the Navigation Channel. In total, the installation of the cofferdams
would temporarily displace access to approximately 17,950 square feet of benthic habitat surrounding
the existing in-water bridge piers.

Cofferdams would be installed in a manner that minimizes fish entrapment. Sheet piles would be
installed from upstream to downstream, and sheet piles and sandbags would be lowered slowly until
contact with the substrate to minimize benthic disturbance.
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Drilled Shaft Shoring Casings
Installation of drilled shafts would be conducted by first oscillating a temporary outer steel shoring
casing, with an outer diameter approximately 12-inches larger than that of the finished drilled shaft, to
act as an isolation structure. The outer shoring cases would be 84 inches for the 72-inch shafts, and 108
inches for the 96-inch shafts.

Temporary drilled shaft casings would be installed either with an oscillator or with a vibratory hammer
and would be removed with a vibratory hammer. These shoring casings would temporarily displace an
area approximately 6 inches around each drilled shaft location, which would represent a temporary
impact to approximately 426 square feet of benthic habitat. Temporary drilled shaft shoring casings
would be in place for approximately 12 months to 16 months at each drilled shaft location.

Effects Discussion
Temporary aquatic habitat impacts would represent a loss of physical benthic substrate for species that
rely on aquatic habitats at the project site. Benthic habitat loss can affect primary productivity, as it
eliminates substrate in which aquatic vegetation and benthic microorganisms can occupy. Structures
that occupy benthic habitat can also represent impediments to foraging and migration, and movement
within the action area. Structures in shallow water can cause outmigrating juveniles to move into
deeper waters, where they may be more vulnerable to predation.

The extent of impact to benthic habitat function is tempered by the level of aquatic habitat function that
is currently provided by the benthic habitats at the site. Aquatic habitat at the project site has been
modified from its natural condition as a result of human alteration of the system. The river has been
largely isolated from its historic floodplain, and hydrology is controlled by dams upstream and
downstream of the project site. Temporarily affected aquatic habitats would rapidly recolonize with
benthic microorganisms and return to full function.

Terrestrial Habitat Impacts
Construction of Alternative EC-2 would result in temporary impacts to terrestrial habitats that include
riparian areas, wetlands, and areas vegetated with native and non-native vegetation.

On the Oregon side of the river, most terrestrial habitat disturbance would occur within areas that are
either impervious or already developed. The Construction of Alternative EC-2 would temporarily disturb
approximately 1.86 acres of vegetation that is currently in landscaping, lawns, or similar heavily
managed vegetation. No functional riparian habitat would be affected. Post-project site restoration in
these areas would likely consist of replacement landscaping with similar ornamental species. No native
plant communities would be disturbed on the Oregon side of the river.

On the Washington side of the river, vegetation would be cleared within a temporary work zone
approximately 3.45 acres in size to allow construction equipment to access the site, to construct the
replacement bridge abutments and stormwater treatment facilities, and to remove the existing bridge.
Species in this area include, but are not limited to, Oregon white oak, black cottonwood, big-leaf maple,
Ponderosa pine, Douglas fir, and Oregon grape. The oaks in this area may meet the definition of an
Oregon white oak woodland and the area adjacent to the Columbia River meets the definition of priority
riparian habitat, both WDFW priority habitats. Approximately 1.09 acres of this temporary vegetation
clearing on the Washington side of the river would occur within the 200-foot shoreline jurisdiction of the
Columbia River. This area is a forested riparian area that is regulated by the City of White Salmon under
its Shoreline Master Program.
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The temporary impact to these priority habitats would be restored upon completion of the Project, can
be compensated for in accordance with local requirements, and would not result in the loss of
significant habitat. The large heritage oak tree would not be impacted by the Project, preserving the
heritage tree.

Removal of vegetation would temporarily reduce habitat availability for terrestrial species in the area.
Vegetation removal may interrupt contiguous corridors of vegetation that may be used by local species
as habitat for forage, cover, escape, nesting, and/or breading. Contiguous corridors of forest vegetation
provide better habitat for aerial movement through the canopy, removal of this type of vegetation
would result in a temporary reduction in canopy cover and aerial pathways for bird species and others
like squirrels that require contiguous canopy cover for movement between habitat areas. Because there
is a potential for Western gray squirrels to inhabit the area, removal of these habitats would represent a
temporary reduction in aerial movement pathways for this species.

Removal of forested habitat may also result in a temporary loss of cover for species such as mule and
black-tailed deer, and the California mountain kingsnake, and could potentially reduce foraging habitat
for species such as Vaux’s swift, which forage in a range of habitats including forested areas of varying
successional stages.

Construction activities could potentially affect birds nesting in the API. Activities with the potential to
affect nesting migratory birds, such as nest removal via tree and vegetation removal, would be
conducted consistent with the provisions of the MBTA, which requires that nests of migratory birds be
removed only at times when nests are inactive. Active nests are to be left undisturbed until the nest is
no longer active.

Vegetation removal and impacts to habitat would be limited in nature and scope. The areas that would
be cleared are generally situated in areas that are already fragmented and disturbed as a result of prior
development, and habitat functions in these areas are currently limited. Additionally, typical
construction BMPs would likely be implemented during construction activities to further minimize
impacts to fish and wildlife species and habitats.

5.2.2. Direct Impacts

Permanent Habitat Impacts
Aquatic Habitat Impacts
The foundation design for the replacement bridge includes driven steel pipe piles, drilled shafts, and a
spread footing. In total the replacement bridge would require the installation of approximately 83 48-
inch steel pipe piles, 29 72-inch drilled shafts, and 13 96-inch drilled shafts, as well as 1 spread footing.
The pile counts include a 10 percent contingency, to accommodate the potential need for additional
piles and/or drilled shafts as the structural design is finalized. These structures would represent a net
impact to approximately 3,078 square feet of benthic habitat impact.

The existing bridge is founded on a total of 30 pile-supported, concrete bents. A total of 22 of these
bents are located below the OHWM of the Columbia River, currently displacing a total of approximately
9,815 square feet of existing benthic habitat. The two bents that are located on either side of the
existing navigation channel are protected by riprap (approximately 7,800 cubic yards), which currently
displaces an additional approximately 16,600 square feet of benthic substrate. The existing bridge would
be removed once the replacement bridge is in place, and as such the Project would result in a net
restoration of approximately 23,337 square feet of benthic habitat within the API.
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Alternative EC-2 would also result in a total of approximately 230,965 square feet of new solid
overwater coverage. The removal of the existing bridge would remove approximately 80,462 square feet
of existing grated overwater structure. This represents a net increase in overwater structure of
approximately 150,503 square feet.

Exhibit 17 summarizes the unavoidable aquatic habitat impacts associated with Alternative EC-2.

Exhibit 17. Aquatic Impacts Summary – Preferred Alternative EC-2

Bridge Element1 Dimensions
(ft)

Total Quantities Benthic
Impact
(sq ft)

Overwater
Coverage

(sq ft)

Fill within
Floodplain2

(cubic yards)
48” Steel
Pipe Piles

72” Drilled
Shaft

96” Drilled
Shaft

Permanent Impacts/Restoration
Bent 2 (Drilled Shaft) 12 x 30 0 2 0 57

NA 8,449

Bent 3 (Drilled Shaft) 30 x 30 0 4 0 113
Bent 4 (Drilled Shaft) 30 x 30 0 4 0 113

Bent 5 (Pile Supported) 56 x 56 25 0 0 314
Bent 6 (Pile Supported) 56 x 56 25 0 0 314
Bent 7 (Pile Supported) 56 x 56 25 0 0 314

Bent 8 (Drilled Shaft) 40 x 64 0 0 6 302
Bent 9 (Drilled Shaft) 40 x 64 0 0 6 302

Bent 10 (Drilled Shaft) 30 x 30 0 4 0 113
Bent 11 (Drilled Shaft) 30 x 30 0 4 0 113
Bent 12 (Drilled Shaft) 30 x 30 0 4 0 113
Bent 13 (Drilled Shaft) 30 x 30 0 4 0 113

Bent 14 (Spread
Footing) 20 x 28 0 0 0 560

Contingency Piles NA 8 3 1 237

Bridge Deck (Total) 56 x 4,411
(approx.) - - - - 230,965 N/A

Total 83 29 13 3,078 230,965
Existing Bridge to Be Removed (sq ft) -9,815 -80,462 -5,916
Existing Riprap to Be Removed (sq ft) -16,600 - -7,800

Net Change (sq ft) -23,337 +150,503 -5,267

Benthic Habitat Impacts
The foundation footprints would represent a loss of physical benthic substrate for species that rely on
aquatic habitats at the Project site. The extent of the impact to aquatic habitat function is tempered by
the level of aquatic habitat function that are currently provided by the benthic habitat at the site.

In total the replacement bridge will require the installation of approximately 83 48-inch steel pipe piles,
29 72-inch drilled shafts, and 13 96-inch drilled shafts, as well as 1 spread footing. The pile counts
include a 10 percent contingency, to accommodate the potential need for additional piles and/or drilled
shafts as the structural design is finalized. These structures will impact approximately 3,078 square feet
of benthic habitat.

The existing bridge is founded on a total of 30 pile-supported, concrete bents. A total of 22 of these
bents are located below the OHWM of the Columbia River, currently displacing a total of approximately
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9,815 square feet of existing benthic habitat. The two bents that are located on either side of the
existing navigation channel are protected by riprap (approximately 7,800 cubic yards), which currently
displaces an additional approximately 16,600 square feet of benthic substrate.

The existing bridge will be removed once the replacement bridge is in place and, as such, the
construction of Alternative EC-2 would result in a net restoration of approximately 23,337 square feet of
benthic habitat within the action area.

Fill Within the Floodplain
New fill placement within the floodplain can affect aquatic habitat suitability by affecting peak and base
flow conditions and by altering hydrodynamic conditions such as scour. Because the API is located on
the Columbia River within the Bonneville pool, where water levels are carefully managed, these
potential effects are less pronounced.

The 100-year floodplain elevation at the Project site is at approximately +90.4 feet NAVD88. The extent
of functional floodplain habitat below this elevation within the API is relatively limited given the degree
of streambank armoring on the Oregon side of the river and the rapid transition to upland riparian
habitat on the Washington side of the river.

The project would result in the installation of approximately 8,449 cubic yards of material below the
+90.4-foot 100-year floodplain elevation. This material would be associated with the bents for the new
bridge. The removal of the existing bridge would remove a total of approximately 13,716 cubic yards of
material below this elevation (approximately 5,916 cubic yards associated with the bents for the existing
bridge and an additional 7,800 cubic yards of riprap). The construction of Alternative EC-2 would,
therefore, result in a net removal of approximately 5,267 cubic yards of fill material from within the
floodplain, which would represent a small functional improvement to floodplain and hydrodynamic
function at the site. However, given the limited extent of floodplain at the Project site and the highly
managed nature of the water levels within the Bonneville pool, the extent of the improvement would be
relatively minor.

Overwater Shading
The primary effects to aquatic habitat function associated with shading from overwater structures are
the potential for: 1) effects to aquatic vegetation and reduced primary productivity, and 2) reduced
habitat suitability for aquatic species, particularly juvenile salmonids (Nightengale and Simenstad
2001a). There is limited aquatic vegetation along the shoreline of the Columbia River at this location,
and effects to aquatic vegetation, if any, would be minimal.

Overwater shading also affects aquatic habitat suitability for fish, in particular for migrating and rearing
juvenile salmonids. Juvenile salmonids rely on nearshore habitats during migration and rearing, and
nearshore shading can affect patterns of movement, and can also provide habitat for predatory fish
species.

Overwater coverage can create habitat for predatory species such as northern pikeminnow, largemouth
bass, smallmouth bass, black crappie, white crappie, and walleye (NOAA 2003). The replacement bridge
has the potential to create habitat for predatory fish that can consume large numbers of juvenile
salmonids.
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A number of factors can reduce the potential effects to aquatic habitat function that could otherwise
occur associated with overwater shading. These include the height of the structure, the orientation of
the structure, the density of the piling, and the piling material and reflectivity (Nightengale and
Simenstad 2001a).

Increased structure height diminishes the intensity of shading by providing a greater distance for light to
diffuse and refract around the bridge deck surface. The new structure would be elevated between
approximately 20 and 94 feet above the water’s surface over the length of the bridge. This would greatly
reduce the potential impact of shading. The existing bridge is approximately 57 feet above the water.
The shading created from the replacement bridge would be constantly moving, and the shape and
intensity of the shading would not be a solid dark area but a more diffuse irregular shape. This reduces
the extent of the functional impact of the shading.

In addition, water velocity can play a role in whether or not a structure can provide habitat for predatory
species. Water velocities at the mid-channel portions of both the existing bridge and the replacement
bridge likely limit the extent to which these overwater structures provide any competitive advantage to
predatory species.

Terrestrial Habitat Impacts
Construction of Alternative EC-2 would also result in some permanent impacts to terrestrial vegetation
in the location of the replacement bridge, roadway, and associated stormwater infrastructure. These
permanent impacts would affect habitat that may be suitable for Western gray squirrels and California
mountain kingsnakes, and would remove habitat for common local species such as squirrels, raccoons,
coyotes, migratory birds, deer, beaver, etc. These impacts may be offset long term by revegetating the
area under the existing bridge after removal with appropriate native vegetation.

The construction of Alternative EC-2 would result in permanent impacts to approximately 0.29 acres of
forested riparian habitat within the City of White Salmon’s 200-foot shoreline buffer, in the location of
the replacement bridge landing on the Washington side of the river. The vegetation in this area provides
moderate habitat value as it is encumbered by invasive species.

The API on the Washington side of the river contains regulated wetlands and potentially regulated
wetland ditches, west of the existing bridge, between the Columbia River and SR 14. There are also
wetlands located north of SR 14 that could be impacted. The construction of Alternative EC-2 would
result in approximately 0.10 acres of permanent wetland impact and approximately 0.23 acres of
wetland buffer impact. Filling of wetlands would result in reduction in local habitat availability. Refer to
the Project’s Vegetation and Wetland Technical Report (WSP 2019a) for details regarding wetland
impacts.

The alignment at the south end of Alternative EC-2 places the bridge approach overtop of a row of
Douglas-fir, pine, juniper, landscape trees, and mowed vegetation west of the bridge. Approximately
32,670 square feet (0.75 acres) of vegetation would be permanently removed in this area. The trees and
mowed lawn in this area provide very little habitat value.

Removal of vegetation would result in a reduction of habitat availability for terrestrial species in the
area. Vegetation removal may result in the interruption or further fragmentation of previously
contiguous vegetation corridors that can be used by local species as habitat for forage, cover, escape,
nesting, and/or breeding. Contiguous corridors of forest vegetation provide better habitat for aerial



Hood River-White Salmon Bridge Replacement Project Page 67
Final Fish and Wildlife Technical Report  November 2020

movement through the canopy, and removal of this type of vegetation would result in a further
fragmentation of canopy cover and aerial pathways for birds and others, like squirrels, that require
contiguous canopy cover for movement between habitat areas. Because there is a potential for Western
gray squirrels to inhabit the area, removal of these habitats could represent a reduction in habitat for
this species. The existing habitat for this species within the API, however, is generally of low habitat
suitability and situated within an area that has previously experienced disturbance and fragmentation; it
is unlikely that the Project would result in any significant effects to Western gray squirrel populations.

Removal of forested habitat may also result in a reduction of cover habitat for species such as mule and
black-tailed deer, and the California mountain kingsnake, which use downed woody debris for cover,
and could potentially reduce foraging habitat for species such as Vaux’s swift, which forage in a range of
habitats including forested areas of varying successional stages. While habitat for these species exists
within the API, impacts to vegetation in the vicinity of the existing bridge are not likely to have any
significant effects to the populations of these species.

Vegetation removal and impacts to habitat would generally be limited. The vegetation that would be
cleared is situated in an area that has previously experienced disturbance from prior development, and
habitat functions in this area are currently limited. Additionally, typical construction BMPs would likely
be implemented during construction activities to minimize impacts to fish and wildlife species and
habitats.

Effects Discussion
Permanent aquatic and terrestrial habitat impacts would persist at the project site, so all species that
are present within the vicinity at the Project site would be affected. However, the net effect to habitat
function from Alternative EC-2 would be largely beneficial, as the construction of Alternative EC-2 would
result in a net restoration of benthic habitat once the existing bridge is removed, and the height and
open structure of the foundation design for the replacement bridge limits the functional effect of
shading associated from the new structure. Permanent impacts to terrestrial habitats within the City of
White Salmon’s shoreline buffer would be offset consistent with applicable regulations.

Work Area Isolation and Fish Salvage
As described in Section 2.5, certain in-water work activities would be isolated from the active flow of the
river to reduce potential effects to fish and aquatic habitats. Areas that would be isolated in this manner
include drilled shaft casings, the sandbag cofferdam for the spread footing at Bent 14, and temporary
sheet pile cofferdams for demolition (for those bents that a contractor elects to employ them rather
than using a wiresaw).

During the in-water work period, adult and/or juvenile salmonids, bull trout, Pacific lamprey, and other
fish species could potentially be present within the API and could be exposed to capture or handling
during work area isolation activities.

Fish removal and exclusion in the areas to be dewatered would be conducted to minimize the potential
for effects. A fish biologist with the experience and competence to ensure the safe capture, handling
and release of all fish would supervise all fish capture and release. A reasonable effort would be made to
capture fish using methods that minimize the risk of injury. Attempts to seine and/or net fish would
precede the use of electrofishing equipment. If electrofishing must be used, it would be conducted
consistent with NOAA Fisheries “Guidelines for Electrofishing Waters Containing Salmonids Listed under
the Endangered Species Act” (NOAA Fisheries 2000), or most recent version.
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While the Project could result in some individual fish being adversely affected by handling or
disturbance during fish capture/release activities, these adverse effects would be appropriately
minimized through the avoidance and minimization measures proposed.

Overwater Lighting
The literature regarding effects of artificial lighting overwater on aquatic habitat function for salmonids
is extensive, but also somewhat inconclusive.

Artificial light sources associated with overwater structures or construction activities have been shown
to attract fish and can result in effects associated with delayed migration (Collis et al. 1995, Celedonia et
al. 2008). Juvenile salmon have been documented as being attracted to work lights and have also been
observed congregating at night near streetlights on floating bridges Artificial lights can also create sharp
boundaries between dark and light areas under water, which in turn, can cause juvenile fish to become
disoriented and avoid these areas of sharp light-dark contrast.

Artificial overwater light sources may also provide an advantage to predators such as smallmouth bass,
largemouth bass, northern pikeminnow. If an overwater light source causes juvenile salmonids to
congregate, this can improve the ability of predatory species to successfully prey on them. However, it
has also been documented that artificial lights may also improve prey detection and predator avoidance
in some circumstances (Tabor et al. 1998).

Temporary overwater lighting would be required throughout construction and demolition to provide
adequate lighting for barges, work platforms/bridges, construction of the replacement bridge deck, and
demolition of the existing bridge. Temporary lighting would be needed for all phases of construction,
and as such would be relatively uniformly distributed throughout the entire construction period.

The barges and temporary in-water structures would cast light at the water surface during construction
and demolition activities in the Columbia River. The specific intensity or duration of light likely to be cast
on the water surface is not known. However, Alternative EC-2 would implement conservation measures
that minimize the effects of lighting on fish including the use of directional lighting with shielded
luminaries to the extent practicable, to control glare and to direct light onto work areas instead of
surface waters.

The permanent lighting for the replacement bridge has not yet been designed, but it is expected to
result in a reduced amount of light on the water’s surface. The existing bridge is lit at night consistent
with regulatory and safety requirements, and the grated surface of the existing bridge allows some of
this light to pass through to the water surface. Permanent lighting for the replacement bridge deck
would use directional lighting with shielded luminaries to control glare and to direct light onto the
bridge deck to the extent practicable. The solid nature of the replacement bridge deck would reduce the
amount of light that illuminates the water’s surface. The replacement bridge would likely require some
navigation lighting, comparable to what is on the existing bridge. These lights are typically small, dim,
and do not represent a significant source of lighting.

Permanent overwater lighting would persist at the project site, so all species and life stages of fish that
are present within the portion of the action area that is at the project site would be exposed to the
effects from overwater lighting.

Similarly, temporary overwater lighting impacts would occur at various times throughout the
construction of the replacement bridge and demolition of the existing bridge. These impacts may occur
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during all months of the year, and as such, all species and life stages of salmon, steelhead, and bull trout
that are present within the portion of the action area that is at the project site could potentially be
exposed to temporary effects of overwater lighting.

Temporary overwater lighting associated with temporary work structures may affect migratory
movement and/or increase predation pressure within the action area for both adult and outmigrating
juvenile salmon, steelhead, and bull trout. However, while lighting may prompt fish to either avoid or
congregate within illuminated areas, it would not constitute a complete barrier to migrating juvenile
fish. Migrating juvenile salmonids that congregate under light sources, could be exposed to an increased
risk of predation than they are currently.

Impacts to aquatic habitat function associated with permanent overwater lighting are expected to be
largely beneficial. Alternative EC-2 would remove the existing light sources on the existing bridge that
currently pass through to the water’s surface, and the lighting on the replacement bridge would use
directional lighting with shielded luminaries to control glare and to direct light onto the bridge deck to
the extent practicable.

Avian Predation
Overwater structures associated with Alternative EC-2 may have an effect the amount of avian
predation of juvenile salmonids within the vicinity of the project site. This includes temporary work
structures such as work platforms/bridges, cranes, barges, and cofferdams, as well as the permanent
replacement bridge.

Avian predation of juvenile salmonids is documented as a limiting factor for salmon recovery in the
Columbia River basin (LCFRB 2010a). Caspian terns, double-crested cormorants, and various gull species
are the principal avian predators in the lower Columbia River. Predation rates are often higher in
impoundments upstream of dams, dam bypass systems, and near dredge spoil islands. The existing
bridge currently provides abundant perching opportunity for piscivorous birds.

The temporary overwater structures associated with Alternative EC-2 are not likely to attract large
concentrations of avian predators. Nevertheless, because avian predators are known to congregate on
overwater structures, and because Alternative EC-2 would temporarily increase the number of available
perches during construction, it is possible that the temporary overwater structures could increase avian
predation rates to a minor extent within the immediate project area.

The permanent replacement bridge would also provide perching opportunity for piscivorous birds, but it
is expected to be comparable or less than the perching habitat that is available on the existing bridge.
The steel superstructure of the existing bridge that is located above the bridge deck offers greater
opportunities for birds to perch undisturbed, whereas the replacement structure would be open, and
would have only limited overhead perching opportunities.

Stormwater
Stormwater runoff from roads can convey pollutants to surface water bodies, sometimes at
concentrations that are toxic to fish (Spence et al. 1996). The main pollutants of concern to ESA-listed
fish species and aquatic habitats are heavy metals (zinc and copper) from vehicle sources and total
suspended solids. Stormwater can also deliver other pollutants that accumulate on roadway surfaces.
These can include petroleum hydrocarbons, excess nutrients, and other trace pollutants. These
pollutants can be toxic to fish even at very low concentrations. Many are persistent in the aquatic
environment and can travel long distances in solution or adsorbed onto suspended sediments. They may
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also persist in streambed substrates and be mobilized during high-flow events. Some of these pollutants
may also persist and accumulate in the tissues of juvenile salmonids.

Stormwater-delivered pollutants can affect the physiological or behavioral performance of salmonids in
ways that result in effects that range from reduced growth and reproduction, reduced migratory
success, and at sufficient concentration can result in direct mortality. The likelihood and extent of
effects on fish from the discharge of roadway pollutants to surface waters can vary spatially and
temporally, and are dependent upon external variables that include background water quality
conditions, life stage of the fish, duration of exposure, concentration and relative toxicity of the
pollutants, and concurrent discharges and/or background levels of other contaminants.

The existing bridge deck is approximately 1.9 acres in size and receives no stormwater runoff control or
water quality treatment. Stormwater that hits the bridge deck passes directly to the aquatic
environment untreated. Similarly, contaminants from vehicles using the existing bridge (fuel, oil,
lubricants, trace heavy metals from brake pads, etc.) currently pass directly to the aquatic environment,
uncaptured and untreated.

Stormwater treatment for Alternative EC-2 would be consistent with the ODOT Hydraulics Design
Manual (ODOT 2014), which uses Contributing Impervious Area (CIA), to establish treatment
requirements. While a detailed stormwater treatment design has not yet been developed for the
replacement bridge, the stormwater treatment provided by the Project would, at minimum, provide
treatment for all CIA, and would meet the treatment standards established by the federal, state, and/or
local agencies with jurisdiction. For purposes of this analysis, the CIA includes all roadway and bridge
surfaces, including non-vegetated shoulders. Bike/pedestrian paths and sidewalks, and pedestrian
overlooks have also been included within the CIA, for purposes of sizing stormwater treatment BMPs.

Refer to the Project’s Waterways and Water Quality Technical Report (WSP 2019b) for a detailed
account of anticipated changes in impervious surfaces, anticipated pollutant loading, and waterways
and water quality impacts by alternative.

The preliminary stormwater treatment design for Alternative EC-2 assumes that water quality treatment
would be provided either through the use of bioretention facilities, and/or through proprietary
treatment technologies such as cartridge filters. These treatment BMPs would sequester pollutants
before treated stormwater is ultimately infiltrated or discharged to a surface water body. It is important
to note that even treated stormwater contains some level of pollutants. Treatment BMPs are not 100
percent efficient and would not completely eliminate discharges of pollutants to receiving water bodies.
Also, BMPs are sized to accommodate a design storm, and events that exceed that design storm would
result in treatment BMPs being unable to treat all stormwater that passes through.

Alternative EC-2 would create new impervious surface that would represent a new source of stormwater
pollutants, but would provide substantial water quality treatment for both new and rebuilt impervious
surfaces. The existing bridge would also be removed, which would remove a potentially significant
source of direct discharge of stormwater pollutants from the system. For these reasons, it is expected
that the proposed stormwater treatment scenario would result in a net benefit to water quality when
compared to existing conditions (No Action Alternative).

During storm events that exceed the design storm for the treatment BMPs, fish within the vicinity of the
stormwater outfalls would continue to be exposed to pollutants in untreated stormwater, but because
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Alternative EC-2 removes the existing bridge as a source of untreated stormwater, the total exposure
level is expected to be less than is currently experienced.

5.2.3.Indirect Impacts

Potential indirect impacts5 from the operation of the bridge that could affect fish and wildlife include
reduced bridge lighting and improved spill containment.

The net effect to fish and wildlife habitat function from Project lighting would be largely beneficial.
Alternative EC-2 would remove the existing light sources on the existing bridge that currently pass
through to the water’s surface, and the lighting on the replacement bridge would use directional lighting
with shielded luminaries to control glare and to direct light onto the bridge deck to the extent
practicable. This would reduce the extent of light spillage onto the waters’ surface or into the
surrounding environment.

The removal and replacement of the existing grated deck would also remove a pathway for petroleum
products, and other hazardous materials, to be discharged directly to the Columbia River in the event of
spills or accidents. As described above, the existing bridge deck is grated, and spills that occur on the
bridge deck pass directly to the aquatic environment. Under Alternative EC-2, the bridge deck would be
solid, which would allow for capture and treatment of stormwater in the event of a spill or accident. This
would have the potential to indirectly benefit habitat conditions for fish and wildlife.

5.3. Alternative EC-1

5.3.1. Construction Impacts

Water Quality
In-water construction impacts for Alternative EC-1 would be similar to those presented for Alternative
EC-2 with the exception that two fewer piers would be required due to the shorter bridge length. The
requirement for two fewer piers would slightly reduce the extent of water quality impacts presented for
Alternative EC-2.

Construction Noise
Underwater and terrestrial noise impacts are expected to be similar to those proposed for Alternative
EC-2, however, Alternative EC-1 includes two fewer piers than Alternative EC-2 and, therefore, would
require fewer pile driving and/or shaft drilling activities, and would slightly reduce potential noise
impacts for this alternative.

Construction Habitat Impacts
Aquatic Habitat Impacts
Similar to Alternative EC-2 construction of Alternative EC-1 would temporarily affect aquatic habitat
through the installation of temporary in-water structures, including temporary work bridges,
cofferdams, drilled shaft casings, temporary piles, and barges. Temporary impacts resulting from
installation and removal of these temporary features are expected to be similar to those proposed as
part of Alternative EC-2, with the exception that two fewer piers would be required due to the shorter

5 The discussion of direct and indirect impacts is based upon the NEPA definitions, which are different than the
definitions for direct and indirect effects within the ESA.
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bridge length. The requirement for two fewer piers would slightly reduce the number of temporary
structures necessary for construction, compared to Alternative EC-2.

Terrestrial Habitat Impacts
Alternative EC-1 aligns the bridge across an already developed parcel on the north shore of the
Columbia River. Most of the native vegetation on the Alternative EC-1 replacement bridge landing site
has been cleared and replaced with greenhouse structures. A few Oregon white oak trees and a large
Douglas-fir tree would be removed between SR 14 and the BNSF Railway to allow for the replacement
bridge abutment.

Construction impacts from Alternative EC-1 are essentially the same as Alternative EC-2, except that
Alternative EC-1 would be approximately 36 feet shorter and would require raising the intersection at N.
Dock Grade Road. These changes to the road would require excavation into the steep talus slope on the
north side of the road and elevating the existing intersection by 17 feet. This additional excavation is
limited to Alternative EC-1; therefore, this alternative may have the most construction runoff potential,
which may result in a greater potential to degrade environmental conditions for fish. Excavation within
portions of the talus slope would also impact potentially suitable habitat for Western gray squirrels,
California mountain kingsnakes, and common local species. The portion of the lower talus slope that
would be affected likely provides only limited habitat function for these species, due to its proximity to
the existing roadway and the general level of habitat fragmentation in the vicinity. However, this would
represent an additional incremental impact to talus slope habitat, and to the species that rely on it.

A work zone would be cleared temporarily to allow construction equipment to access the site.
Approximately 147,668 square feet (3.39 acres) of Lowland Riparian Forest vegetation would be
removed; 68,389 square feet (1.57 acres) of this area is within the 200-foot shoreline jurisdiction of the
Columbia River. The area adjacent to the Columbia River meets the definition of priority riparian habitat,
a WDFW priority habitat. The temporary impact to this priority habitat would be restored upon
completion of the Project, can be compensated for in accordance with local requirements, and would
not result in the loss of significant habitat.

Additional temporary vegetation removal is likely near interchanges where alterations are planned. Any
impacts to vegetation and habitat would be similar in nature as the results as discussed for Alternative
EC-2.

5.3.2. Direct Impacts

Permanent Habitat Impacts
Aquatic Habitat Impacts
Impacts to benthic habitat for Alternative EC-1 would be similar to those for Alternative EC-2 except that
Alternative EC-1 includes one fewer pier. It is anticipated that Alternative EC-1 would result in
approximately 2,404 square feet of new benthic impacts. The foundation for the existing bridge consists
of a total of 20 in-water piers, which represent a total of approximately 9,815 square feet of existing
benthic habitat impact. The two bents that are located on either side of the existing navigation channel
are protected by riprap (approximately 7,800 cubic yards), which currently displaces an additional
approximately 16,600 square feet of benthic substrate. The existing bridge would be removed once the
replacement bridge is in place, and as such, the Project under Alternative EC-1 would result in a net
restoration of approximately 24,011 square feet of benthic habitat within the API. Similarly, the
construction of Alternative EC-1 would result in a net removal of approximately 5,267 square feet of fill
material from within the floodplain. This net removal would represent a small functional improvement
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to floodplain and hydrodynamic function at the site. The extent of the improvement would be relatively
minor, similar to that for Alternative EC-2, given the limited extent of floodplain at the Project site and
the highly managed nature of the water levels within the Bonneville pool.

Alternative EC-1 would also result in a total of approximately 216,038 square feet of new solid
overwater coverage, slightly less than Alternative EC-2. The removal of the existing bridge would remove
approximately 80,462 square feet of existing grated overwater structure. This represents a net increase
in overwater structure of approximately 135,576 square feet.

Terrestrial Habitat Impacts
Terrestrial impacts from Alternative EC-1 would be similar to Alternative EC-2, except that Alternative
EC-1 would require raising the intersection at N. Dock Grade Road and would result in excavation into
the steep talus slope on the north side of the road. Excavation of the talus slope may remove habitat
that is suitable for Western gray squirrels and California mountain kingsnakes. The portion of the lower
talus slope that would be affected likely provides only limited habitat function for these species, due to
its proximity to the existing roadway and the general level of habitat fragmentation in the vicinity.
However, this would represent an additional incremental impact to talus slope habitat and to the
species that rely on it.

The north end of Alternative EC-1 has been disturbed significantly from the shore of the Columbia River
to SR 14. Most of the native vegetation on the Alternative EC-1 replacement bridge landing site has been
cleared and replaced with greenhouse structures. A few Oregon white oak trees and a large Douglas-fir
tree would be removed between SR 14 and the BNSF Railway tracks to allow for the replacement bridge
abutment. Approximately 134,165 square feet (3.08 acres) of area would be required for two land-based
footings, the abutment and retaining walls, and stormwater facility, permanently removing any
vegetation in this area. An additional 30,492 square feet (0.70 acres) of vegetation would be
permanently removed north of the BNSF Railway to construct the roundabout and realign N. Dock
Grade Road. The vegetation may meet the definition of an Oregon white oak woodland and consists of
Oregon white oaks, with an understory encumbered by Himalayan blackberry, poison oak, and other
non-native weedy species. However, if no retaining walls are built to construct N. Dock Grade Road, a
larger portion of the hill may be graded to ensure slope stability, which would increase the oak
woodland impacts.

The alignment at the south end of Alternative EC-1 places the bridge approach overtop of the row of
Douglas-fir, shore pine, juniper, and landscape trees west of the bridge, similar to Alternative EC-2. The
bridge abutment and walls for the south end would require 32,670 square feet (0.75 acres) of area.
These trees and mowed lawn area provide very little habitat value. Additional vegetation removal is
likely near interchanges where alterations are planned. However, no construction related impacts to
special status species are anticipated from this alternative. Exposed soil during construction could
temporarily increase the presence of noxious and invasive weeds along the Project because these plants
frequently colonize disturbed areas.

Permanent impacts from Alternative EC-1 to vegetation totals 197,327 square feet (4.53 acres). While
vegetation removal for Alternative EC-1 would result in some reduction of habitat availability, the
proposed location of Alternative EC-1 south of SR 14 has experienced more development and
disturbance and has lower quality existing habitat. North of SR 14 there is more contiguous canopy
cover, and vegetation is relatively undisturbed. Impacts to local wildlife species resulting from
vegetation removal would be similar to those described for Alternative EC-2. The vegetation that would
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be cleared is situated in an area that has previously experienced disturbance from prior development,
and habitat functions in this area are generally limited.

The north end of Alternative EC-1 is mapped as having wetlands between SR 14 and the BNSF Railway,
west of S. Dock Grade Road. Another wetland is mapped in the location of the existing greenhouse
structures and likely does not exist. Potentially regulated wetland ditches were observed north of SR 14
and north of N. Dock Grade Road that would be impacted from improvements to SR 14.

Based on aerial photograph interpretation, Alternative EC-1 would directly impact approximately 14,812
square feet (0.34 acres) of wetlands within the API. Refer to the Project’s Vegetation and Wetland
Technical Report (WSP 2019a) for details regarding wetland impacts. Removal of terrestrial vegetation
and/or filling of wetlands would result in a reduction of local habitat availability for species in the
immediate area, including common mammals, amphibians, reptiles, and birds.

Work Area Isolation and Fish Salvage
Similar to Alternative EC-2, work area isolation and fish salvage may be required under Alternative EC-1
to create isolated in-water work areas associated with the installation of formwork for the spread
footing foundation, for the casings for drilled shafts, and/or within cofferdams for the demolition of the
existing bridge foundations. The extent of impacts would be similar to, but slightly less than, those
associated with Alternative EC-2, given the fact that there would be two fewer bents constructed in the
water under Alternative EC-1.

Overwater Lighting
Alternative EC-1 would require similar levels of overwater lighting as Alternative EC-2. Permanent
lighting for the replacement bridge deck would use directional lighting with shielded luminaries to
control glare and to direct light onto the bridge deck to the extent practicable. The solid nature of the
replacement bridge deck would reduce the amount of light that illuminates the water’s surface.

Avian Predation
Similar to Alternative EC-2, Alternative EC-1 would create new structures that have the potential to
affect levels of avian predation. The level of avian predation associated with the replacement bridge
under Alternative EC-1 is expected to be comparable to Alternative EC-2, and comparable or less than
the perching habitat that is available on the existing bridge. The steel superstructure of the existing
bridge that is located above the bridge deck offers greater opportunities for birds to perch undisturbed,
whereas the replacement structure would be open, and would have only limited overhead perching
opportunities.

Stormwater
Similar to Alternative EC-2, stormwater treatment would be included as part of the design of Alternative
EC-1 and would be an improvement over current conditions, since the existing bridge currently has no
stormwater treatment. Refer to the Project’s Waterways and Water Quality Technical Report (WSP
2019b) for a detailed account of anticipated changes in impervious surfaces, anticipated pollutant
loading, and waterways and water quality impacts by alternative.

5.3.3. Indirect Impacts

Anticipated impacts would be the same as Alternative EC-2.
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5.4. Alternative EC-3

5.4.1. Construction Impacts

Water Quality
In-water construction impacts for Alternative EC-3 would be similar to those presented for Alternative
EC-2 with the exception that one fewer in-water pier would be required under Alternative EC-3. This
would slightly reduce the extent of water quality impacts presented for Alternative EC-3 compared to
Alternative EC-2.

Noise
Underwater and terrestrial noise impacts are expected to be similar to those proposed for Alternative
EC-2. However, Alternative EC-3 includes one fewer in-water pier than Alternative EC-2 and, therefore,
would slightly reduce potential noise impacts for this alternative.

Construction Habitat Impacts
Aquatic Habitat Impacts
Temporary impacts resulting from installation and removal of piles for temporary work platforms are
expected to be similar to those proposed as part of Alternative EC-2 and Alternative EC-1.

Alternative EC-3 would require one fewer in-water pier compared top Alternative EC-2, which would
slightly reduce the number of temporary structures necessary for construction, compared to Alternative
EC-2.

Terrestrial Habitat Impacts
Impacts from Alternative EC-3 are essentially the same as Alternative EC-2 and Alternative EC-1, except
that Alternative EC-3 would be about 120 feet longer and would not require excavation of the steep
talus slope along N. Dock Grade Road.

A large work zone would be cleared temporarily to allow construction equipment to access the site to
construct the replacement bridge abutment, land based pier, and stormwater treatment facilities, and
remove the existing bridge. Species in this area include, but are not limited to, Oregon white oak, black
cottonwood, big-leaf maple, Ponderosa pine, Douglas fir, and Oregon grape.

Approximately 152,460 square feet (3.5 acres) of Lowland Riparian Forest and 18,731 square feet (0.43
acres) of Oak woodland vegetation would be removed, 22,651 square feet (0.52 acres) of these habitats
are within the 200-foot shoreline jurisdiction of the Columbia River. The oaks in this area may meet the
definition of an Oregon white oak woodland and the area adjacent to the Columbia River meets the
definition of priority riparian habitat, both WDFW priority habitats. The temporary impact to these
priority habitats would be restored upon completion of the Project, can be compensated for in
accordance with local requirements, and would not result in the loss of significant habitat. The large
heritage oak tree would also be impacted by this alternative and would require compensation in
accordance with WSMC 18.10.317(B)(1).

Impacts to wildlife habitat resulting from the removal of vegetation would be similar to those identified
for Alternative EC-2.
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5.4.2. Direct Impacts

Permanent Habitat Impacts
Aquatic Habitat Impacts
Impacts to benthic habitat for Alternative EC-3 are expected to be similar to those proposed as part of
Alternative EC-2. Alternative EC-3 would have the same number of piers in the water as Alternative EC-2
and would result in a net restoration of approximately 23,337 square feet of benthic habitat within the
API. Similarly, the construction of Alternative EC-3 would result in a net removal of approximately 5,267
square feet of fill material from within the floodplain. This net removal would represent a small
functional improvement to floodplain and hydrodynamic function at the site. The extent of the
improvement would be relatively minor, similar to that for Alternative EC-2, given the limited extent of
floodplain at the Project site and the highly managed nature of the water levels within the Bonneville
pool.

Approximately 232,374 square feet of permanent overwater coverage would result from construction of
the replacement bridge slightly more than Alternative EC-2. The removal of the existing bridge would
remove approximately 80,462 square feet of existing grated overwater structure. This represents a net
increase in overwater structure of approximately 151,912 square feet.

Terrestrial Habitat Impacts
Impacts from Alternative EC-3 are similar to Alternative EC-2 and Alternative EC-1, except that
Alternative EC-3 would be about 120 feet longer and would not require excavation of the steep talus
slope along N. Dock Grade Road. Additionally, permanent impacts from Alternative EC-3 to vegetation
totals 41,071 square feet (0.94 acres), which is less than those proposed for Alternative EC-2 (100,935
square feet) and Alternative EC-1 (132,040 square feet). While a lesser amount of vegetation removal
would occur, the impacts to habitat within the area of vegetation removal would be approximately
similar to those described for Alternative EC-2, just to a lesser degree.

Similar to Alternative EC-2, the north end of Alternative EC-3 is covered by relatively undisturbed North
Pacific Lowland Riparian Forest and Shrubland and North Pacific Oak Woodland from the shore of the
Columbia River to the BNSF Railway. Permanent impacts to vegetation would result from the
construction of one land-based footing near the Columbia River totaling 560 square feet (0.01 acres),
and the bridge abutment, retaining walls and stormwater facility north of the BNSF Railway totaling
23,586 square feet (0.54 acres).

The alignment at the south end of Alternative EC-3 parallels the existing bridge approach to the east and
places the replacement bridge approach overtop of a Douglas-fir and grassy lawn area. The replacement
bridge abutment and walls for the south end would require 17,425 square feet (0.4 acres) of permanent
vegetation removal. This area provides very little habitat value.

Permanent impacts from Alternative EC-3 to vegetation totals 41,071 square feet (0.94 acres).

The north end of Alternative EC-3 contains regulated wetlands and potentially regulated wetland
ditches, north of SR 14. The wetlands would need to be filled for the construction of a stormwater
facility located west of the existing bridge, improvements to SR 14 and construction of the roundabout
totaling approximately 4,487 square feet (0.10 acres). Refer to the Project’s Vegetation and Wetland
Technical Report (WSP 2019a) for details regarding wetland impacts.
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Similar to Alternative EC-2 and Alternative EC-1, any removal of vegetation or fill of wetlands would
represent a reduction in habitat availability for local species.

Work Area Isolation and Fish Salvage
Similar to Alternative EC-2 and Alternative EC-1, work area isolation and fish salvage may be required
under Alternative EC-3 to create isolated in-water work areas associated with the installation of
formwork for the spread footing foundation, for the casings for drilled shafts, and/or within cofferdams
for the demolition of the existing bridge foundations. The extent of impacts would be similar to, but
slightly less than, those associated with Alternative EC-2, given the fact that there would be one fewer
bent constructed in the water under Alternative EC-3.

Overwater Lighting
Alternative EC-3 would require similar levels of overwater lighting as Alternative EC-2 and Alternative
EC-1. Permanent lighting for the replacement bridge deck would use directional lighting with shielded
luminaries to control glare and to direct light onto the bridge deck to the extent practicable. The solid
nature of the replacement bridge deck would reduce the amount of light that illuminates the water’s
surface.

Avian Predation
Similar to Alternative EC-2 and Alternative EC-1, Alternative EC-3 would create new structures that have
the potential to affect levels of avian predation. The level of avian predation associated with the
replacement bridge under Alternative EC-3 is expected to be comparable to Alternative EC-2, and
comparable or less than the perching habitat that is available on the existing bridge. The steel
superstructure of the existing bridge that is located above the bridge deck offers greater opportunities
for birds to perch undisturbed, whereas the replacement structure would be open, and would have only
limited overhead perching opportunities.

Water Quality
Similar to Alternative EC-2 and Alternative EC-1, stormwater treatment would be included as part of the
design of Alternative EC-3 and would be an improvement over current conditions, since the existing
bridge currently has no stormwater treatment. Refer to the Project’s Waterways and Water Quality
Technical Report (WSP 2019b) for a detailed account of anticipated changes in impervious surfaces,
anticipated pollutant loading, and waterways and water quality impacts by alternative.

5.4.3. Indirect Impacts

Anticipated impacts would be the same as Alternative EC-2
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5.5. Summary of Impacts by Alternative

Exhibit 18 provides a comparison of anticipated fish and wildlife impacts by alternative.

Exhibit 18. Summary of Fish and Wildlife Impacts by Alternative

Impacts No Action
Alternative

Preferred
Alternative EC-2

Alternative EC-1 Alternative EC-3

Construction
Impacts

· No in-water
work
required

· Temporary
water quality
impacts during
construction

· Up to 6,000
impact
strikes/day
(restricted to
work window)

· 181,550 sq. ft.
of temporary
overwater
coverage

· 20,903 sq. ft. of
temporary
benthic habitat
impact

· 202,990 sq. ft.
(3.32 acre) of
vegetation
removal

· No excavation
of talus slopes

· Temporary water
quality impacts
during
construction

· Up to 6,000
impact
strikes/day
(restricted to
work window)

· 181,550 sq. ft. of
temporary over
water coverage

· 20,903 sq. ft. of
temporary
benthic habitat
impact

· 243,065 sq. ft.
(3.39 acres) of
vegetation
removal

· Requires
excavation into
talus slopes

· Temporary water
quality impacts
during
construction

· Up to 6,000
impact
strikes/day
(restricted to
work window)

· 181,550 sq. ft. of
temporary over
water coverage

· 20,903 sq. ft. of
temporary
benthic habitat
impact

· 181,645 sq. ft.
(4.48 acres) of
vegetation
removal

· No excavation of
talus slopes
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Impacts No Action
Alternative

Preferred
Alternative EC-2

Alternative EC-1 Alternative EC-3

Direct
Impacts

· No change in
existing benthic
habitat impact,
floodplain fill,
overwater
coverage, or
level of avian
predation

· No stormwater
treatment,
highest
pollutant
loading
alternative

· Impacts to fish
and wildlife in
the event of a
catastrophic
event that
causes the
bridge to
collapse into the
river

· Net increase of
150,503 sq. ft.
of over water
coverage

· Net restoration
of 23,337 sq. ft.
of benthic
habitat

· Net removal of
13,716 cubic
yards of within
floodplain

· 100,935 sq. ft.
(2.32 acres) of
permanent
vegetation
impacts.

·  4,322 sq. ft.
(0.10 acres)
permanent
wetland impact

· Fish salvage
activities during
work area
isolation
(restricted to
work window)

· Less pollutant
loading than
the No Action
Alternative

· Net increase of
135,576 sq. ft. of
overwater
coverage

· Net restoration
of 24,011 sq. ft.
of benthic
habitat

· Net removal of
13,716 cubic
yards of within
floodplain

· 197,327 sq. ft.
(4.53 acres) of
permanent
vegetation
impacts.

·  14,812 sq. ft.
(0.34 acres)
permanent
wetland impacts

· Fish salvage
activities during
work area
isolation
(restricted to
work window)

· Less pollutant
loading than the
No Action
Alternative

· Net increase of
151,912 sq. ft. of
over water
coverage

· Net restoration of
23,337 sq. ft. of
benthic habitat

· Net removal of
13,716 cubic
yards of within
floodplain

· 41,071 sq. ft.
(0.94 acres) of
permanent
vegetation
impacts.

· 12,580 sq. ft.
(0.10 acres)
permanent
wetland impacts

· Fish salvage
activities during
work area
isolation
(restricted to
work window)

· Less pollutant
loading than the
No Action
Alternative

Indirect
Impacts

· No change
in overwater
nighttime
lighting
impacts

· Continued
risk of spills
discharging
to the
Columbia
River

· Reduced
overwater
nighttime
lighting impacts
compared to
No Action
Alternative

· Reduced risk of
spills
discharging to
the Columbia
River compared
to No Action
Alternative

· Reduced
overwater
nighttime
lighting impacts
compared to No
Action
Alternative

· Reduced risk of
spills discharging
to the Columbia
River compared
to No Action
Alternative

· Reduced
overwater
nighttime lighting
impacts
compared to No
Action Alternative

· Reduced risk of
spills discharging
to the Columbia
River compared
to No Action
Alternative
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6. AVOIDANCE, MINIMIZATION, AND/OR MITIGATION MEASURES
6.1. Construction Impacts

The following measures would be implemented by the bridge owner to avoid, minimize, or mitigate
construction impacts to fish and wildlife:

General Measures

· All work would be performed according to the requirements and conditions of the regulatory
permits issued by federal, state, and local governments.

· A Department of Transportation inspector would be present on-site during construction to
document consistency with contract and permit requirements.

· The contractor would be required to prepare a Water Quality Protection and Monitoring Plan
(WQPMP) for conducting water quality monitoring, to satisfy the monitoring and reporting
requirements of the 401 Water Quality Certifications that are ultimately issued for the Project.

· Work barges would not be allowed to ground out.

· Impacts to Migratory Bird Treaty Act species would be avoided by limiting vegetation removal to
outside of the nesting window (March 1 to August 31) when practicable, and/or by conducting
nesting surveys as needed to document compliance with Migratory Bird Treaty Act.

Spill Prevention and Pollution Control Measures

· The contractor would be required to prepare and abide by Spill Prevention, Control, and
Countermeasures (SPCC) Plan and Pollution Control Plans (PCP), that include proactive measures
for spill prevention as well as spill response methodologies.

· Applicable spill response equipment and material would be maintained at the job site.

· With the exception of barges and stationary large equipment operating from barges or work
platforms, equipment would be fueled and maintained at least 150 feet from the Columbia River
using secondary containment to minimize potential for spills or leaks entering the waterway.

· All equipment to be used for construction activities would be cleaned and inspected prior to
arriving at the Project site, to ensure no potentially hazardous materials are exposed, no leaks
are present, it is free of any aquatic or terrestrial invasive species, and the equipment is
functioning properly.

· Any equipment operating in the water would use only vegetable-based oils in hydraulic lines.

· Process water generated on site during construction would be contained and treated to meet
applicable water quality standards before entering or re-entering surface waters.

· No paving, chip sealing, or stripe painting would occur during periods of rain or wet weather.

· Staging and temporary access areas would be located whenever practical on areas already
covered by impervious surface.
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Erosion and Sediment Control Measures

· The contractor would be required to prepare an Erosion and Sediment Control Plan (ESCP) to be
implemented during Project construction to minimize impacts associated with clearing,
vegetation removal, grading, filling, compaction, or excavation

· Clearing limits would be delineated with orange barrier fencing wherever clearing is proposed in
or adjacent to a stream/wetland or its buffer and silt fence would be installed as needed to
protect surface waters and other critical areas.

· ESCP measures would be inspected on a weekly basis, and maintained and repaired consistent
with ODOT requirements

· All exposed soils would be stabilized as directed in measures prescribed in the ESCP Plan.

· Where site conditions support vegetative growth, native vegetation indigenous to the location
would be planted in areas temporarily disturbed by construction activities.

Pile Driving and Removal Measures

· A vibratory hammer would be used to drive steel piles to the extent possible, to minimize noise
levels.

· A bubble curtain or other similarly effective noise attenuation device would be employed during
all impact pile proofing or installation.

· Pile installation would be conducted within the in-water work window for the Project (October 1
- March 15).

· A hydroacoustic monitoring plan would be developed and implemented to confirm the
effectiveness of the bubble curtain.

· Temporary piles would be removed with a vibratory hammer.

· Piles that are not in an active construction area and are in place 6 months or longer would have
cones or other anti-perching devices installed to discourage perching by piscivorous birds.

Fish Capture and Release Measures

· A qualified fishery biologist would conduct and supervise fish capture and release activity to
minimize risk of injury to fish.

· A fish salvage report would be prepared and submitted to NOAA, USFWS, ODFW, and WDFW
following the completion of each in-water work season.

· Attempts to seine and/or net fish would precede the use of electrofishing equipment.

· If electrofishing must be used, it would be conducted consistent with NOAA Fisheries
“Guidelines for Electrofishing Waters Containing Salmonids Listed under the Endangered Species
Act” (NOAA Fisheries 2000), or most recent version.
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Work Area Lighting Measures

· If temporary lighting is required, contractor would use directional lighting with shielded
luminaries to control glare and direct light onto work area; not surface waters.

6.2. Long-Term Impacts

The following measures would be implemented by the bridge owner to avoid, minimize, or mitigate
long-term impacts to fish and wildlife:

· Long-term impacts to vegetation and wildlife habitat would be addressed through replanting
vegetation where feasible.

· The Project would be operated and maintained consistent with applicable federal, state, and
local regulatory and permitting requirements.

· Aquatic habitats within navigable waters are subject to U.S. Army Corps of Engineers
requirements for compensatory mitigation (33 CFR Part 332 and 40 CFR Part 230, subpart. J),
which requires that the final design and layout of the replacement bridge avoid and minimize
the extent of habitat impacts to aquatic habitat to the extent practicable. The Project would
comply with these requirements.

· Long-term impacts to water quality from stormwater would be minimized by providing water
quality treatment for all new and rebuilt contributing impervious area, and by removing the
existing bridge. Stormwater treatment BMPs would be developed for the Project prior to
construction and take into account the practices set forth in ODOT and WSDOT standard
specifications (00280 Erosion and Sediment Control [ODOT] and 8-01 Erosion Control and Water
Pollution Control [WSDOT]). BMPs would be implemented during construction to eliminate the
off-site transport of sediment-laden stormwater.

· Impacts to federally-listed species and critical habitats listed under the Endangered Species Act
would be avoided and minimized through adherence to the terms and conditions of the
Biological Opinions from NOAA Fisheries and USFWS.

· Shoreline and freshwater habitat on the Washington banks are regulated by the City of White
Salmon under its Shoreline Master Program. Projects located within 200-feet of a shoreline of
statewide significance must meet the no net loss of shoreline functions approval criteria.
Impacts to fish and wildlife habitat would be compensated on-site through enhancements if
practicable.

· In the API in Washington, fish and wildlife conservation areas are regulated by the City of White
Salmon under its critical areas ordinance (WSMC 18.10.300). Compensatory mitigation is
required to address affected functions by achieving a functional equivalency or improvement
and providing similar habitat function. Approval criteria require no net loss of functions or
values for any activity impacting a critical area. The Project would comply with these
requirements.

· Under the regulation of the Washington Shoreline Master Program and the Washington Critical
Areas Ordinance, the Project would be subject to requirements to avoid, minimize, or mitigate
for impacts to critical areas, including aquatic habitats, wetlands, and fish and wildlife habitat
conservation areas. The Project would comply with these requirements.



Hood River-White Salmon Bridge Replacement Project Page 83
Final Fish and Wildlife Technical Report  November 2020

7. PREPARERS
Individuals involved in preparing this technical report are identified in Exhibit 19.

Exhibit 19. List of Preparers

Name Role Education Years of
Experience

Dan Gunderson Primary Author; Senior Scientist -
Wetland Delineation and Plant
Survey

BA, Biology 17

Dustin Day Senior Scientist - Wetland
Delineation and Plant Survey

MS, Environmental Management
BS, Biology

21

Allison Kinney Secondary Author; Environmental
Scientist - Wetland Delineation
and Plant Survey

BS, Environmental Science 6

Bridget Wojtala Environmental Scientist - Wetland
Delineation and Plant Survey

BS, Natural Resource Management 3

Angela Findley Project Manager; QC MS, Forest Resources
BA, Mathematics

25

Scott Polzin Environmental Task Lead; QC MCRP, Planning
BS, Finance

24

8. REFERENCES
American Association of State Highway and Transportation Officials (AASHTO). 2016. Practitioner’s
Handbook: Assessing Indirect Effects and Cumulative Impacts Under NEPA.
https://environment.transportation.org/pdf/programs/ph12-2.pdf. Accessed February 21, 2019.

California Department of Transportation (Caltrans). 2015. Technical Guidance for Assessment and
Mitigation of the Hydroacoustic Effects of Pile Driving on Fish. Updated November 2015.

Celedonia, M.T., R.A. Tabor, S. Sanders, S. Damm, D.W. Lantz, T.M. Lee, Z. Li, J. Pratt, B.E. Price, and L.
Seyda. 2008. Movement and Habitat Use of Chinook Salmon Smolts, Northern Pikeminnow, and
Smallmouth Bass Near the SR 520 Bridge. 2007 Acoustic Tracking Study. Final Report to WSDOT. USFWS,
Western Washington Fish and Wildlife Office, Fisheries Division, Lacey, Washington. October 2008.

Collis, K., R.E. Beaty, and B.R. Crain. 1995. Changes in catch rate and diet of northern squawfish
associated with the release of hatchery-reared juvenile salmonids in a Columbia River reservoir. North
American Journal of Fisheries Management 15:346-357.

Columbia River Gorge Commission (CRGC). 2016. Management Plan for the Columbia River Gorge
National Scenic Area. As amended through August 2016.

Entranco. 2003. SR-35 Columbia River Crossing Project Fish and Wildlife Elements Technical Report.

Federal Highway Administration (FHWA). 2003. SR-35 Columbia River Crossing Project Draft
Environmental Impact Statement and Section 4(f) Evaluation.

https://environment.transportation.org/pdf/programs/ph12-2.pdf.


Hood River-White Salmon Bridge Replacement Project Page 84
Final Fish and Wildlife Technical Report  November 2020

Federal Register (FR). 1978. Endangered and Threatened Wildlife and Plants. Determination of Certain
Bald Eagle Populations as Endangered or Threatened. Final rulemaking. Vol. 43. No. 31. Tuesday,
Februrary 14, 1978. 6230-6233. Washington D.C.

Federal Register (FR). 1996. Endangered and Threatened Species: Proposed Endangered Status for Five
ESUs of Steelhead and Proposed Threatened Status for Five ESUs of Steelhead in Washington, Oregon,
Idaho, and California. August 9, 1996. Vol. 61. No. 155. 41541-41561. Washington D.C.

Federal Register (FR). 1998. Endangered and Threatened Wildlife and Plants: Determination of
Threatened Status for the Klamath River and Columbia River Distinct Population Segments of Bull Trout.
Final Rule. June 10, 1998. Vol. 63. No. 111. 31647-31674. Washington D.C.

Federal Register (FR). 2005. Endangered and Threatened Species: Final Listing Determinations for 16
ESUs of West Coast Salmon, and Final 4(d) Protective Regulations for Threatened Salmonid ESUs. Final
Rule. June 28, 2005. Vol. 70. No. 123. 37159-37204. Washington D.C.

Federal Register (FR). 2006. Endangered and Threatened Wildlife and Plants: Threatened Status for
Southern Distinct Population Segment of North American Green Sturgeon. Final Rule. April 7, 2006. Vol.
71. No. 67. 17757-17766. Washington D.C.

Fisheries Hydroacoustic Working Group (FHWG), 2008. Agreement in Principle for Interim Criteria for
Injury to Fish from Pile Driving Activities. June 12.

Hastings, M.C. and A.N. Popper. 2005. Effects of sound on fish. California Department of Transportation
(Caltrans). Contract 43A0139 Task Order 1.
http://www.dot.ca.gov/hq/env/bio/files/Effects_of_Sound_on_Fish23Aug05.pdf

Johnson, O.W., T.A. Flagg, D.J. Maynard, G.B. Milner, and F.W. Waknitz. 1991. Status Review for Lower
Columbia River Coho Salmon. U.S. National Marine Fisheries Service, Seattle, Washington. 95 pp.

Johnson, O.W., W.S. Grant, R.G. Kope, K. Neely, F.W. Waknitz, and R.S. Waples. 1997. Status Review of
Chum Salmon from Washington, Oregon, and California. NOAA Technical Memorandum NMFS NWFSC-
32, Northwest Fisheries Science Center, National Marine Fisheries Service, Seattle, Washington.

Larsen, E. M., editor. 1997. Management recommendations for Washington’s priority species, Volume
III: Amphibians and Reptiles. Wash. Dept. Fish and Wildl., Olympia. 122pp.

Lower Columbia Fish Recovery Board (LCFRB). 2010a. Lower Columbia Salmon Recovery and Fish and
Wildlife Subbasin Plan, Volume I—Regional Plan.

Lower Columbia Fish Recovery Board (LCFRB). 2010b. Lower Columbia Salmon Recovery and Fish and
Wildlife Subbasin Plan, Volume II—Subbasin Plans.

Lower Columbia Fish Recovery Board (LCFRB). 2010c. Lower Columbia Salmon Recovery and Fish and
Wildlife Subbasin Plan, A—Focal Fish Species.

McCabe, G. T., Jr., and C. A. Tracy, 1994. Spawning and early life history of white sturgeon, Acipenser
transmontanus, in the Lower Columbia River. Fishery Bulletin 92:760–772.

http://www.dot.ca.gov/hq/env/bio/files/Effects_of_Sound_on_Fish23Aug05.pdf


Hood River-White Salmon Bridge Replacement Project Page 85
Final Fish and Wildlife Technical Report  November 2020

Myers, J., C. Busack, D. Rawding, A. Marshall, D. Teel, D.M. Van Doornik, and M.T. Maher. 2006.
Historical population structure of Pacific salmonids in the Willamette River and lower Columbia River
basins. U.S. Dept. Commer., NOAA Tech. Memo. NMFS-NWFSC-73, 311 p. NTIS PB2006-109278.

Myers, J.M., R.G. Kope, G.J. Bryant, D. Teel, L.J. Lierheimer, T.C. Wainwright, W.S. Grant, F.W. Waknitz,
K. Neely, S.T. Lindley, and R.S. Waples. 1998. Status Review of Chinook Salmon from Washington, Idaho,
Oregon, and California. U.S. Department of Commerce, NOAA Tech. Memo. NMFS-NWFSC-35, 443 pp.

NOAA Fisheries. 2003. 12-month finding on a petition to list North American green sturgeon as a
threatened or endangered species. January 29, 2003. Federal Register 68(19):4433-4441.

NOAA Fisheries. 2010. Endangered and Threatened Wildlife and Plants: Threatened Status for Southern
Distinct Population Segment of Eulachon. Federal Register. Vol. 75. No. 52. Thursday, March 18, 2010.

NOAA Fisheries. 2019a. West Coast Region webpage.
https://www.westcoast.fisheries.noaa.gov/index.html. Accessed July 15, 2019.

Oregon Department of Fish and Wildlife (ODFW) 2018. Threatened, Endangered, and Candidate Fish and
Wildlife Species. Webpage. Revised June 11, 2018.
https://www.dfw.state.or.us/wildlife/diversity/species/threatened_endangered_candidate_list.asp.
Accessed July 15, 2019.

Rieman, B.E. and J.D. McIntyre. 1993. Demographic and habitat requirements for the conservation of
bull trout Salvelinus confluentus. USDA Forest Service Intermountain Research Station, General
Technical Report INT-302. Ogden, UT.

Rocchio, J. and R. C. Crawford. 2015. Ecological Systems of Washington State: A Guide to Identification.
Washington State Department of Natural Resources. Natural Heritage Report 2015-04.

Rockwell, Sarah M. 2018. Conservation assessment for Harlequin Duck (Histrionicus histrionicus). For
USDA Forest Service, Region 6 and USDI Bureau of Land Management, Oregon and Washington
Interagency Special Status and Sensitive Species Program. Kalamath Bird Observatory, Ashland, OR. May
30, 2018.

Smith, M.R., P.W. Mattocks, Jr., and K.M. Cassidy. 1997. Breeding Birds of Washington State: Location
Data and Predicted Distributions. Volume 4 in: Washington State Gap Analysis, Final Report. University
of Washington, Washington Cooperative Fish and Wildlife Research Unit, Seattle, Washington.

Spence, B.C., Lomnicky, G.A., Hughes, R.M., Novitzki, R.P. 1996. An ecosystem approach to salmonid
conservation. TR-4501-96-6057. ManTech Environmental Res. Services Corp., Corvallis, OR.

Storm, Robert M. and William P. Leonard. 1995. Reptiles of Washington and Oregon. Seattle Audubon
Society. Seattle, Washington

Tabor, R.A., G. Brown, and V. Luiting. 1998. The effect of light intensity on predation of sockeye salmon
fry by prickly sculpin and torrent sculpin. U.S. Fish and Wildlife Service, Western Washington Office,
Lacey, Washington. May 1998.

https://www.westcoast.fisheries.noaa.gov/index.html
https://www.dfw.state.or.us/wildlife/diversity/species/threatened_endangered_candidate_list.asp.


Hood River-White Salmon Bridge Replacement Project Page 86
Final Fish and Wildlife Technical Report  November 2020

Tanner, D.Q., H.M. Bragg, and M.W. Johnston. 2012. Total dissolved gas and water temperature in the
lower Columbia River, Oregon and Washington, water year 2011: Quality-assurance data and
comparison to water-quality standards. USGS Open-File Report 2011-1300. U.S. Geological Survey. 28
pp.

U.S. Fish and Wildlife Service (USFWS). (USDI) 1992. Recovery plan for the northern Spotted Owl – Draft.
USDI, Fish and Wildlife Service. Washington, DC 662 p. and maps.

U.S. Fish and Wildlife Service (USFWS). 2007. Pacific Lamprey Species Fact Sheet.
https://www.fws.gov/pacificlamprey/Documents/Fact%20Sheets/111407%20PL%20Fact%20Sheet.pdf.
Accessed on August 19, 2019.

U.S. Fish and Wildlife Service (USFWS). 2015. Coastal recovery unit implementation plan for bull trout
(Salvelinus confluentus). USFWS, Portland, OR.

U.S. Fish and Wildlife Service (USFWS). 2019a. National Wetlands Inventory (NWI) Wetlands Mapper.
https://www.fws.gov/wetlands/Data/Mapper.html. Accessed May 10, 2019.

U.S. Fish and Wildlife Service (USFWS). 2019b. Threatened and Endangered Species webpage.
https://www.fws.gov/endangered/. Accessed July 15, 2019.

U.S. Fish and Wildlife Service (USFWS). 2019c. Pacific Lamprey species information page. Oregon Fish
and Wildlife Office. https://www.fws.gov/oregonfwo/articles.cfm?id=149489457. Accessed on August
19, 2019.

U.S. Fish and Wildlife Service (USFWS). 2019d. Information for Planning and Consultation (IPaC)
database. https://ecos.fws.gov/ipac/location/index. Accessed July 15, 2019.

U.S. Fish and Wildlife Service (USFWS). 2019e. Oregon Fish and Wildlife Office. Washington Ground
Squirrel species information. https://www.fws.gov/oregonfwo/articles.cfm?id=149489415. Accessed
July 15, 2019.

U.S. Fish and Wildlife Service (USFWS). 2019f. Washington Fish and Wildlife Office. Washington Ground
Squirrel species information. https://www.fws.gov/wafwo/articles.cfm?id=149489591. Accessed July 15,
2019.

Washington Department of Fish and Wildlife (WDFW). 2001. Washington and Oregon Eulachon
Management Plan. November 2001. 32 pp.

Washington Department of Fish and Wildlife (WDFW). 2004. E. Larsen, J. M. Azerrad, N. Nordstrom,
editors. 2004. Management recommendations for Washington’s priority species, Volume IV: Birds.
Washington Department of Fish and Wildlife, Olympia, Washington.

Washington Department of Fish and Wildlife (WDFW). 2007. Linders, M. J., and D. W. Stinson.
Washington State Recovery Plan for the Western Gray Squirrel. Washington Department of Fish and
Wildlife, Olympia. 128+ viii pp.

Washington Department of Fish and Wildlife (WDFW). 2008. Priority Habitat and Species List. Olympia,
Washington. 292pp.

https://www.fws.gov/pacificlamprey/Documents/Fact%20Sheets/111407%20PL%20Fact%20Sheet.pdf
https://www.fws.gov/wetlands/Data/Mapper.html
https://www.fws.gov/endangered/
https://www.fws.gov/oregonfwo/articles.cfm?id=149489457
https://ecos.fws.gov/ipac/location/index
https://www.fws.gov/oregonfwo/articles.cfm?id=149489415.%20
https://www.fws.gov/wafwo/articles.cfm?id=149489591


Hood River-White Salmon Bridge Replacement Project Page 87
Final Fish and Wildlife Technical Report  November 2020

Washington Department of Fish and Wildlife (WDFW). 2012. Western Grebe fact sheet.
https://wdfw.wa.gov/sites/default/files/2019-
04/western%20and%20clark%27s%20grebes%20fact%20sheet.pdf. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2017 Hallock, L. A., A. McMillan, and G. J. Wiles.
2017. Periodic status review for the Western Pond Turtle in Washington. Washington Department of
Fish and Wildlife, Olympia, Washington. 19+v pp. https://wdfw.wa.gov/publications/01853. Accessed
July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019a. State Listed Species list. Revised June
2019. https://wdfw.wa.gov/sites/default/files/2019-
06/threatened%20and%20endangered%20species%20list.pdf. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019b. Priority Habitats and Species. PHS on the
WEB database. http://apps.wdfw.wa.gov/phsontheweb/. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019c. Gray Wolf species page.
https://wdfw.wa.gov/species-habitats/species/canis-lupus. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019d. Wolverine species page.
https://wdfw.wa.gov/species-habitats/species/gulo-gulo. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019e. Fisher species page.
https://wdfw.wa.gov/species-habitats/species/pekania-pennanti. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019f. Western Gray Squirrel species page.
https://wdfw.wa.gov/species-habitats/species/sciurus-griseus. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019g. Living with Wildlife: Deer.
https://wdfw.wa.gov/species-habitats/living/species-facts/deer#. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019h. Vaux’s swift species page.
https://wdfw.wa.gov/species-habitats/species/chaetura-vauxi#conservation. Accessed July 15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019i. Western Grebe species page.
https://wdfw.wa.gov/species-habitats/species/aechmophorus-occidentalis#desc-range. Accessed July
15, 2019.

Washington Department of Fish and Wildlife (WDFW). 2019j. Western Pond Turtle species page.
https://wdfw.wa.gov/species-habitats/species/actinemys-marmorata. Accessed July 15, 2019.

Washington Department of Wildlife (WDFW). 1991. Management Recommendations for Washington’s
Priority Habitats and Species. May 1991. Elizabeth Rodrick and Ruth Milner, Technical Editors.
Washington Department of Wildlife. Wildlife Manaement, Fish Management, and Habitat Management
Divisions.

Washington Department of Wildlife (WDFW). 1993. Status of the western gray squirrel (Sciurus griseus)
in Washington. Unpubl. Rep. Wash. Dept. Wildl., Olympia.

https://wdfw.wa.gov/sites/default/files/2019-04/western%20and%20clark%27s%20grebes%20fact%20sheet.pdf
https://wdfw.wa.gov/sites/default/files/2019-04/western%20and%20clark%27s%20grebes%20fact%20sheet.pdf
https://wdfw.wa.gov/publications/01853.
https://wdfw.wa.gov/sites/default/files/2019-06/threatened%20and%20endangered%20species%20list.pdf.
https://wdfw.wa.gov/sites/default/files/2019-06/threatened%20and%20endangered%20species%20list.pdf.
http://apps.wdfw.wa.gov/phsontheweb/
https://wdfw.wa.gov/species-habitats/species/canis-lupus.
https://wdfw.wa.gov/species-habitats/species/gulo-gulo.
https://wdfw.wa.gov/species-habitats/species/pekania-pennanti.
https://wdfw.wa.gov/species-habitats/species/sciurus-griseus.
https://wdfw.wa.gov/species-habitats/living/species-facts/deer#.%20
https://wdfw.wa.gov/species-habitats/species/chaetura-vauxi#conservation.%20
https://wdfw.wa.gov/species-habitats/species/aechmophorus-occidentalis#desc-range.%20
https://wdfw.wa.gov/species-habitats/species/actinemys-marmorata.


Hood River-White Salmon Bridge Replacement Project Page 88
Final Fish and Wildlife Technical Report  November 2020

Washington State Department of Transportation (WSDOT). 2011. Port Townsend Dolphin Timber Pile
Removal – Vibratory Pile Monitoring Technical Memorandum. January 3, 2011

WSP, USA (WSP). 2019a. Hood River-White Salmon Bridge Replacement Project Vegetation and Wetland
Technical Report. Dated June 26, 2019

WSP, USA (WSP). 2019b. Hood River-White Salmon Bridge Replacement Project Waterways and Water
Quality Technical Report. Dated May 28, 2019.


	1. INTRODUCTION
	2. PROJECT ALTERNATIVES
	2.1. No Action Alternative
	2.2. Preferred Alternative EC-2
	2.3. Alternative EC-1
	2.4. Alternative EC-3
	2.5. Construction of the Build Alternatives

	3. METHODOLOGY
	3.1. Area of Potential Impact
	3.2. Regulations, Standards, and Guidelines
	3.3. Sources of Existing Data
	3.4. Data Collection or Development
	3.5. Impact Analysis Techniques
	3.5.1. Construction Impacts
	3.5.2. Direct Impacts
	3.5.3. Indirect Impacts

	3.6. Agency Coordination

	4. AFFECTED ENVIRONMENT
	4.1. Baseline Habitat Conditions
	4.1.1. Columbia River
	4.1.2. Washington
	Oregon White Oak Woodland and Oak Pine Mixed Forest
	Cliffs/Bluffs and Talus Slopes
	Wetlands

	4.1.3. Oregon

	4.2. Species and Habitat Presence
	4.2.1. Special-Status Fish Species and Critical Habitats
	Chinook Salmon
	Chum Salmon
	Coho Salmon
	Sockeye Salmon
	Steelhead
	Bull Trout
	Pacific Eulachon
	North American Green Sturgeon
	Pacific Lamprey

	4.2.2. Special-Status Terrestrial Species and Critical Habitats
	Fisher
	North American Wolverine
	Gray Wolf
	Western Gray Squirrel
	Mule and Black-tailed Deer
	Washington Ground Squirrel
	Northern Spotted Owl
	Yellow Billed Cuckoo
	Vaux’s Swift
	Bald Eagle
	Peregrine Falcon
	Western Grebe
	California Mountain Kingsnake
	Oregon Spotted Frog
	Western Pond Turtle



	5. ENVIRONMENTAL CONSEQUENCES
	5.1. No Action Alternative
	5.1.1. Construction Impacts
	5.1.2. Direct Impacts
	5.1.3. Indirect Impacts

	5.2. Preferred Alternative EC2
	5.2.1. Construction Impacts
	Water Quality Impacts
	Temporarily Elevated Turbidity
	Chemical and/or Debris Contamination
	Effects Discussion

	Construction Noise
	Underwater noise
	Impact Pile Installation
	Vibratory Pile Driving and Removal

	Terrestrial Noise

	Construction Habitat Impacts
	Aquatic Habitat Impacts
	Temporary Work Bridges
	Other (Non-Load-Bearing) Temporary Piles
	Barges
	Cofferdams
	Drilled Shaft Shoring Casings
	Effects Discussion

	Terrestrial Habitat Impacts


	5.2.2. Direct Impacts
	Permanent Habitat Impacts
	Aquatic Habitat Impacts
	Benthic Habitat Impacts
	Fill Within the Floodplain
	Overwater Shading

	Terrestrial Habitat Impacts
	Effects Discussion

	Work Area Isolation and Fish Salvage
	Overwater Lighting
	Avian Predation
	Stormwater

	5.2.3. Indirect Impacts

	5.3. Alternative EC1
	5.3.1. Construction Impacts
	Water Quality
	Construction Noise
	Construction Habitat Impacts
	Aquatic Habitat Impacts
	Terrestrial Habitat Impacts


	5.3.2. Direct Impacts
	Permanent Habitat Impacts
	Aquatic Habitat Impacts
	Terrestrial Habitat Impacts

	Work Area Isolation and Fish Salvage
	Overwater Lighting
	Avian Predation
	Stormwater

	5.3.3. Indirect Impacts

	5.4. Alternative EC3
	5.4.1. Construction Impacts
	Water Quality
	Noise
	Construction Habitat Impacts
	Aquatic Habitat Impacts
	Terrestrial Habitat Impacts


	5.4.2. Direct Impacts
	Permanent Habitat Impacts
	Aquatic Habitat Impacts
	Terrestrial Habitat Impacts

	Work Area Isolation and Fish Salvage
	Overwater Lighting
	Avian Predation
	Water Quality

	5.4.3. Indirect Impacts

	5.5. Summary of Impacts by Alternative

	6. AVOIDANCE, MINIMIZATION, AND/OR MITIGATION MEASURES
	6.1. Construction Impacts
	6.2. Long-Term Impacts

	7. PREPARERS
	8. REFERENCES

