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SWPPP stormwater pollution prevention plan 
TS&L type, size, and location (study) 
USACE U.S. Army Corps of Engineers 
USFWS U.S. Fish and Wildlife Service 
WAC Washington Administrative Code 
WDFW Washington Department of Fish and Wildlife 
WQPMP Water Quality Protection and Monitoring Plan 
WSDOT Washington State Department of Transportation 
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Species Name Critical Habitat Status/ 
Effect Determination 

Common Name Scientific Name ESU or DPS Status*  Effect 
Determination**  

UCR DPS D LAA 
SRB DPS D LAA 

Bull trout Salvelinus confluentus Coastal Recovery Unit D LAA 
Pacific eulachon (smelt) Thaleichthys pacificus Southern DPS D LAA 
North American green sturgeon Acipenser medirostris Southern DPS D LAA 
Fisher Pekania pennanti West Coast DPS P NE 
Gray wolf Canis lupus NA D NE 
North American Wolverine Gulo gulo luscus NA NA NE 
Northern Spotted Owl Strix occidentalis caurina NA D NE 
Yellow billed cuckoo Coccyzus americanus Western U.S. DPS P NE 
Oregon spotted frog Rana pretiosa NA D NE 

* D = Designated; P = Proposed 
** NE = No Effect; NLAA = May Effect, Not Likely to Adversely Affect; LAA = Likely to Adversely Affect  
ESU = Evolutionarily Significant Unit; DPS = Distinct Population Segment; NA = Not Applicable; LCR = Lower Columbia River; UWR = Upper 
Willamette River; UCR-SR = Upper Columbia River Spring-Run; SR-SSR = Snake River Spring/Summer-Run; SR-FR = Snake River Fall-Run; CR = 
Columbia River; SR = Snake River; MCR = Middle Columbia River; SRB = Snake River Basin 

The Proposed Action is likely to adversely affect LCR, UCR-SR, SR-SSR, and SR-FR ESU Chinook salmon; 
LCR ESU coho salmon; SR ESU sockeye salmon; LCR, MCR, UCR, and SRB DPS steelhead, and bull trout 
within the Coastal Recovery Unit. Adults and/or juveniles of these populations of salmon, steelhead, and 
bull trout may be present during portions of the year when construction and/or demolition activities will 
occur. Individual fish present during construction or demolition activities may be affected by (1) 
temporarily impaired water quality during in-water and overwater construction and demolition; (2) 
temporary hydroacoustic impacts associated with impact pile driving that exceeds established injury 
thresholds; (3) temporary aquatic habitat impacts during construction; (4) impacts associated with work 
area isolation and fish salvage; and (5) temporary impacts associated with overwater lighting and avian 
predation during construction. These populations will also be permanently affected by benthic habitat 
impacts and overwater shading from the replacement bridge and impacts associated with stormwater 
from new and rebuilt impervious surfaces. 

The Proposed Action is also likely to adversely affect, UWR ESU Chinook salmon, UWR DPS steelhead, 
CR ESU chum salmon, Southern DPS Pacific eulachon, and Southern DPS green sturgeon. These species 
occur only in the lower river, below Bonneville Dam, and will not be subjected to any temporary impacts 
associated with construction or demolition activities, or from aquatic habitat impacts from the 
replacement bridge. However, aquatic habitat for these species will be affected by pollutants in treated 
stormwater from new and rebuilt impervious surfaces.  

The Proposed Action is likely to adversely affect designated critical habitat for LCR, UCR-SR, SR-SSR, and 
SR-FR ESU Chinook salmon; LCR ESU coho salmon; SR ESU sockeye salmon; LCR, MCR, UCR, and SRB DPS 
steelhead, bull trout within the Coastal Recovery Unit, Southern DPS Pacific eulachon, and Southern DPS 
green sturgeon. The project will temporarily reduce habitat suitability in the vicinity of the bridge during 
construction and demolition by (1) temporarily impaired water quality during in-water and overwater 
construction and demolition; (2) temporarily elevated underwater noise during impact pile driving; (3) 
temporary aquatic habitat impacts during construction; (4) impacts associated with work area isolation 
and fish salvage; and (5) temporary impacts associated with overwater lighting and avian predation 
during construction. Designated critical habitats for these populations will also be affected by benthic 
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habitat impacts and overwater shading from the replacement bridge and from impacts associated with 
stormwater from new and rebuilt impervious surfaces. These impacts have the potential to result in 
adverse impacts to the function of one or more physical or biological features of designated critical 
habitat for the above-mentioned species.  

The Proposed Action is also likely to adversely affect, designated critical habitat for UWR ESU Chinook 
salmon, UWR DPS steelhead, CR ESU chum salmon, Southern DPS Pacific eulachon, and Southern DPS 
green sturgeon. Designated critical habitat for these species and populations occurs only in the lower 
river, below Bonneville Dam, and will not be subjected to any temporary impacts associated with 
construction or demolition activities, or from aquatic habitat impacts from the replacement bridge. 
However, critical habitat for these species will be affected by pollutants in treated stormwater from new 
and rebuilt impervious surfaces. 

The Proposed Action will have no effect on West Coast DPS fisher, gray wolf, North American wolverine, 
Northern spotted owl, western U.S. DPS yellow billed cuckoo, or Oregon spotted frog. These species do 
not occur within the action area and will not be affected by the Proposed Action. 

Additionally, in accordance with the Magnuson-Stevens Fishery Conservation and Management Act, 
Appendix B of this BA addresses impacts to essential fish habitat (EFH). The portion of the Columbia 
River that is within the action area represents EFH for Chinook and coho salmon within the Pacific 
salmon guild. The Proposed Action will result in both temporary and permanent adverse effects to EFH 
for Pacific salmon. Temporary impacts include impaired water quality, elevated underwater noise, and 
temporary aquatic habitat impacts during construction. Permanent impacts include permanent aquatic 
habitat impacts from the replacement bridge, and delivery of pollutants in stormwater from new and 
rebuilt impervious surfaces (including stormwater that is contributing to the project area). The Proposed 
Action has incorporated several minimization and avoidance measures and BMPs to minimize impacts to 
EFH to the extent practicable.
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Section 30 of Township 03 North, Range 11 East, Willamette Meridian. The portion of the Columbia 
River that is within the action area is in Water Resource Inventory Area #29 (Wind-White Salmon), and 
within Hydrologic Unit Code #170701051105 (Rowena Creek-Columbia River). 

The existing bridge was built in 1924 and connects the communities of Hood River, Oregon, and White 
Salmon and Bingen, Washington. At the location of the existing and proposed bridges, the Columbia 
River is impounded by Bonneville Dam and is part of the Bonneville Pool. The river is approximately 
4,200 feet wide, and the navigation channel has a width of 300 feet. The Hood River, in Oregon, drains 
to the Columbia River approximately 0.4 mile downstream of the existing bridge; and the White Salmon 
River, in Washington discharges to the Columbia approximately 1.6 miles downstream of the existing 
bridge. The existing steel deck truss bridge is 4,418 feet long with a steel-grated deck and is supported 
by 19 in-water piers founded on timber piles.  

On the Washington side of the river, the majority of the shoreline properties are developed for a variety 
of commercial and industrial uses. A BNSF Railway main line track runs east/west through the riparian 
habitat on the Washington side of the river, and SR 14 runs parallel to the rail tracks, further bisecting 
habitat at the site. There is a steep, partially vegetated hillside located north of SR 14, with residential 
homes and commercial businesses in the city of White Salmon located at the top of the bluff to the 
north.  

The White Salmon treaty fishing access site is located downstream of the proposed bridge on the 
Washington side of the river. This site is reserved exclusively for members of the treaty tribes to access 
the Columbia River. The work will not take place at the site nor affect access to this site. The project site 
is within Zone 6 of the Columbia River and is an exclusive treaty Indian commercial fishing area.  

The Oregon side of the river is largely developed with commercial businesses, including the Port offices, 
a marina boat launch and parking, portions of East Port Marina Drive, East Marina Way, vacant land 
south of Department of Motor Vehicle offices, the Hood River County Chamber of Commerce offices, 
and commercial businesses and infrastructure in the area built up around the I-84 interchange. 

The existing bridge does not currently have stormwater collection or conveyance structures; rather, 
vehicular pollutants with precipitation that encounters the bridge deck passes through the steel-grated 
deck into the Columbia River without treatment. On both the Washington side and the Oregon side, the 
paved parts of the bridge are flanked by guardrails on either side and stormwater sheds off the existing 
pavement into adjacent forested areas in Washington and to roadside ditches on the Oregon side. 
Existing roadway widths range from 18.8 feet at the bridge to approximately 70 feet wide at Button 
Bridge Road, on the Oregon side. Existing stormwater collection and conveyance facilities, including 
catch basins, storm pipes, and ditches or swales, intercept and convey stormwater in the Button Bridge 
Road in Oregon and SR 14 in Washington. On the Washington side, there is an existing treatment pond 
on the east side of the bridge touch down.  

Additional information regarding the vegetation and habitat conditions within the action area is 
provided in Section 7. 
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3.3. Detailed Description of Project Elements 
This section provides a detailed description of the means and methods of construction of the various 
project elements. It is important to note that the project is in an early stage of design, and, as such, the 
description of the Proposed Action makes reasonable assumptions about construction timing, duration, 
methods, and impacts.  

3.3.1. Mobilization and Site Preparation 

Work will likely begin with the contractor mobilizing equipment and labor to the site. The contractor will 
most likely mobilize equipment to the site via barges and trucks. The contractor will install erosion 
control measures (silt fences, etc.) and debris containment devices (i.e., floating debris booms) 
consistent with a spill prevention, control, and countermeasures (SPCC) plan, pollution control plan 
(PCP), and construction stormwater pollution prevention plan (SWPPP). Clearing and grubbing limits will 
be established in the field prior to vegetation clearing. 

3.3.2. Construction Access and Staging 

Construction will require staging areas to store construction material, load and unload trucks, and 
conduct other construction support activities. It is estimated that a minimum of 2 acres will be 
necessary for staging and storage of materials and equipment.  

Materials and equipment may be transported to the site by trucks and/or barges. Materials and 
equipment arriving by truck will be unloaded and staged in upland locations, either within the footprint 
of the Proposed Action or in approved off-site locations. It is anticipated that the larger construction 
materials will arrive at the site by barge. Materials and equipment delivered by barge may be offloaded 
to upland staging areas or may be temporarily staged on barges. 

Specific off-site staging areas have not been identified at this stage of the design. Suitable site 
characteristics for material and equipment staging areas include: (1) large, previously developed sites 
suitable for heavy machinery and material storage; (2) proximity to the construction zone; (3) roadway 
or rail access for landside transportation of materials; and (4) waterfront access for barges. Specific 
staging locations will be established by the contractor during permitting and construction, and 
appropriate permits and access easements will be established at that time. 

All material staging or equipment staging areas and any equipment fueling areas will be contained and 
located 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. 
Material and equipment staging activities will be conducted consistent with the best management 
practices (BMPs) established in this BA (including consistency with the erosion and sediment control 
plan (ESCP), PCP, and SPCC plan for the Proposed Action), and consistent with conditions of permits 
issued for the Proposed Action. All temporarily disturbed areas will be revegetated upon completion of 
the Proposed Action, consistent with the requirements of any permit authorizations. 

3.3.3. Temporary Work Structures  

The Proposed Action will require the installation of several temporary in-water structures during the 
course of construction. These structures will include temporary work bridges, cofferdams, drilled shaft 
shoring casings, and temporary piles. These temporary features will be designed by the contractor after 
a contract is awarded, but prior to construction. These temporary structures are summarized in Table 4. 





Hood River-White Salmon Bridge Replacement Project  Page 11 of 113 
Biological Assessment   September 10, 2020 

Installation and removal of the temporary work bridges will be conducted consistent with the impact 
minimization BMPs described in Section 4, to further reduce the potential for impacts to ESA-listed 
species or critical habitats. These include the implementation of an SPCC plan and PCP that will specify 
the means and methods that will be employed to prevent the introduction of debris or contaminants 
into the water during installation and removal, as well as while they are present. The work bridges will 
be designed and installed so the bridge deck will not be inundated during high-water events, and 
containment will be provided consistent with the requirements of the permits that are ultimately issued 
for the project, including the 401 Water Quality Certifications. 

The temporary work bridges will 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. These impacts are described in more detail in 
Section 8. Temporary work bridges will be fully removed once construction and demolition activities 
are completed, which will result in the full restoration of function to the temporarily affected areas.  

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

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

Barges 
Barges will be used as platforms to conduct work activities and to haul materials and equipment to and 
from the work site. Three barges will 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 will remain at each pier 
after shaft construction to support column and superstructure construction.  

Barges will vary in size, but will 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 
Columbia River bridge construction at a given time throughout the duration of the Proposed Action. The 
potential over-water footprint could be up to approximately 100,000 square feet at any given time 
(estimate based on a reasonable worst case estimate of 15 barges as shown in Table 4). Barges will most 
likely come from Portland or points downriver on the Columbia River, though it is possible that one or 
two barges could come from Puget Sound or elsewhere.  

Construction barges will 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 will have up to four spuds, one at each corner of the barge. Each barge will also have four 
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anchors, two of which will be set up-river, and one in each direction transverse to the current. Barges 
will have appropriate containment measures (outlined in the SPCC plan and PCP) to minimize the 
potential for release of contaminants to surface waters. Examples of typical BMPs include curbing, 
plugged scuppers, and the use of secondary containment for fuel and equipment. 

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 will 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 will 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 will be capable of 
completely isolating the work area from the active flowing channel and of completely excluding fish 
from the in-water work area (work area isolation and fish salvage would likely be required and is 
described in Section 3.3.4).  

Sheet pile cofferdams may also be installed at one or more piers on the existing bridge to create an 
isolated work area for demolition of the existing bridge foundations (see Section 3.3.8 for additional 
detail regarding demolition). Up to 22 such cofferdams may be required. These sheet pile cofferdams 
will consist of interlocking steel sheet piles that will be installed either with a vibratory hammer or with 
press-in methods. Sheet pile cofferdams will be removed using a vibratory hammer or direct pull 
methods. 

Table 4 provides an estimate of the dimensions of the sheet pile cofferdams and the approximate 
duration that they will be present in the water. The sheet pile cofferdams will be of variable dimensions, 
because the dimensions of the existing piers are also variable. For purposes of this consultation, it is 
assumed that cofferdams will be offset 5 feet from the edge of each existing footing. This will 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 will temporarily displace access to 
approximately 17,950 square feet of benthic habitat surrounding the existing in-water bridge piers. 

Cofferdams will be installed in a manner that minimizes fish entrapment. Sheet piles will be installed 
from upstream to downstream, and sheet piles and sandbags will be lowered slowly until contact with 
the substrate to minimize benthic disturbance. 

Drilled Shaft Shoring Casings 
Installation of drilled shafts will 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 casings will be 84 inches for the 72-inch shafts, and 108 inches 
for the 96-inch shafts.  

Temporary drilled shaft shoring casings will be installed either with an oscillator or with a vibratory 
hammer and will be removed with a vibratory hammer. These shoring casings will temporarily displace 
an area approximately 6 inches around each drilled shaft location, which will represent a temporary 
impact to approximately 426 square feet of benthic habitat. Temporary drilled shaft shoring casings will 
be in place for approximately 12 to 16 months at each drilled shaft location. Shoring casings will be 
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regarding impact and vibratory pile driving is provided in Section 3.3.5). Piles will be driven into bedrock, 
which is located at depths between approximately 50 and 120 feet below ground surface. 

Once the piles for the foundation are installed, a concrete pile cap will be installed atop the piles at the 
waterline, and the concrete pier and superstructure will be installed atop the pile cap. The pile caps will 
be either precast or cast-in-place. If pile caps are cast-in-place, the BMPs described in Section 4.4 will be 
implemented to avoid and minimize impacts to water quality. Superstructure construction is described 
in Section 3.3.6. 

Drilled Shaft-Supported Foundations 
In areas where subsurface conditions make driven piles less cost effective, drilled shafts will be used to 
support the foundations. A total of nine of the in-water foundations will be supported by drilled shafts 
(Figure 17). The design includes the installation of up to twenty-nine 72-inch-diameter drilled shafts, and 
up to thirteen 96-inch-diameter drilled shafts (these numbers include a 10 percent contingency). The 
larger-diameter drilled shafts will be used on the bents that flank the navigation channel (Bents 8 and 9). 
In general, drilled shafts will be installed where bedrock is encountered at depths of approximately 50 
feet or less below ground surface. 

Drilled shaft construction will occur within isolated work areas inside of shoring casings (described in 
Section 3.3.3) to minimize impacts to the aquatic environment. Once the shoring casings are installed, 
and fish salvage has been conducted as described in Section 3.3.4, the installation of drilled shafts will 
commence. Installation of drilled shafts will be conducted by first oscillating or vibrating a temporary 
steel casing to a specified design depth (design depth will vary by bent). As the temporary casing is being 
advanced to the design depth, soil will be removed from inside the casing using an auger and clamshell. 
Sediment excavation and handling will be conducted consistent with the BMPs described in Section 4. 
Excavated soils will be temporarily placed onto a barge with appropriate containment and ultimately 
placed at an approved upland site. No contaminated sediments have been documented at the project 
site, but if contaminated sediments are encountered, they will be managed and disposed of at a facility 
permitted for handling such materials. 

Once the interior of the temporary casing has been excavated to the design depth, an interior slip casing 
of the finished diameter of the shaft will be installed. The slip casing allows the temporary casing to be 
removed. This casing will be installed either with an oscillator or vibratory hammer. Once the slip casing 
has been installed to the required depth, a steel reinforcement cage will be installed within the slip 
casing, and the shaft will be filled with concrete. Concrete will be installed via a tremie method. The 
interior of the temporary casing will either be dewatered prior to concrete installation, or the rising 
water will be collected off the surface of the concrete as the pour elevation increases. Water collected in 
this manner will be pumped into tanks, treated to meet state water quality standards, and disposed of 
at an approved location. Water levels within the temporary casing will be maintained at a lower 
elevation than the surrounding river surface elevation to maintain negative pressure. 

Once the concrete is installed, it will be left to cure. Once cured, the temporary casing will be removed 
with a vibratory hammer. The slip casing may either be removed or may be left in place. 

As with the pile-supported foundations, once the drilled shafts are installed, a concrete pile cap will be 
installed atop the shafts at the waterline, and the concrete pier and superstructure will be installed atop 
the pile cap. Pile caps will be either precast or cast-in-place. If pile caps are cast-in-place, the BMPs 
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described in Section 4.4 will be implemented to avoid and minimize impacts to water quality. 
Superstructure construction is described in Section 3.3.6. 

Installation of drilled shafts (including management of excavated soils and water) will be conducted 
consistent with the BMPs described in Section 4, and consistent with conditions of permits issued for 
the Proposed Action. These BMPs include the implementation of an SPCC plan and PCP designed to 
minimize impacts to water quality and maintain compliance with state water quality standards.  

Spread Footing 
The northern-most in-water foundation adjacent to the shoreline on the Washington side of the river 
(Bent 14) is proposed to be an approximately 20- by 28-foot reinforced concrete spread footing. This 
foundation design is due in part to the presence of bedrock near the ground surface elevation, making a 
pile-supported or drilled-shaft supported foundation unnecessary at this location. 

Construction of the spread footing at Bent 14 will be conducted within a temporarily dewatered work 
area. As described in Section 3.3.3, the cofferdam will be a gravity-based system, most likely consisting 
of sandbags or similar structures placed by a crane on the river bed and covered with an impervious 
material such as plastic sheeting. The cofferdam will be of sufficient height and strength that it will be 
able to contain any concrete that could escape the forms in the event of a failure. Once the cofferdam is 
installed and the dewatered work area established, formwork will be installed for the spread footing. 
Formwork will be sealed to further minimize the potential for any uncured concrete coming into contact 
with the river. 

Once the formwork is installed and sealed, steel reinforcing will be installed within the forms and the 
concrete for the footing poured. The cofferdam will remain in place until the concrete is cured to allow 
the concrete to cure in a dewatered environment. Once the concrete for the footing is cured, the 
formwork will be removed followed by the temporary cofferdam.  

Installation and removal of the cofferdam has the potential to result in temporarily elevated turbidity, 
but this will be minimized through the implementation of the BMPs described in Section 4. These BMPs 
include the implementation of an SPCC plan and PCP designed to minimize impacts to water quality and 
maintain compliance with state water quality standards. 

3.3.6. Impact and Vibratory Pile Driving 

Vibratory Pile Driving and Removal 
Installation of both temporary and permanent piles will be conducted with a vibratory hammer to the 
extent practicable, as a means of minimizing impacts associated with underwater noise. Drilled shaft 
casings (including shoring casings, temporary casings, and slip casings) will be installed either with an 
oscillator or with a vibratory hammer. In addition, installation and removal of steel sheet piles for 
temporary cofferdams will also be conducted with a vibratory hammer. Typically, only a single vibratory 
hammer will be in use on a given day, but it is possible that two or more vibratory hammers may be 
operated simultaneously. 

Temporary Piles 
Temporary hollow steel pile (HSP) piles for non-load-bearing structures (such as those for pile templates, 
temporary falsework, and many temporary barge mooring applications) will be installed and removed 
solely with a vibratory hammer and will not require impact hammer to proof bearing capacity. These 
piles will be vibrated into the sediment until refusal or specified elevation. Load-bearing temporary piles 
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(such as those that will be used on the temporary work bridges) will also be installed to the extent 
practicable with a vibratory hammer before being finished and/or proofed, as necessary, with an impact 
hammer. In general, piles will be vibrated to the point of refusal, then finished and/or proofed with an 
impact hammer. 

Vibratory installation is estimated to take between 5 and 30 minutes per pile, and vibratory removal is 
estimated to require a similar duration of activity. At this rate of production, it is anticipated that up to 
approximately 20 temporary, hollow steel pipe piles could be installed and/or removed on a given day. 
Because temporary piles for falsework and barge mooring applications will be installed and removed 
throughout the duration of construction, it is conservatively estimated that vibratory pile driving could 
be conducted on up to approximately 300 (nonconsecutive) days. 

Steel Sheet Piles 
Steel sheet piles for temporary cofferdams will be installed and removed solely with a vibratory 
hammer. Sheet piles for cofferdams will be vibrated approximately 50 feet into the sediment. Vibratory 
installation is estimated to take between 10 and 60 minutes per pile, and vibratory removal is estimated 
to require a similar duration of activity. At this rate of production, it is anticipated that up to 
approximately 50 linear feet of sheet pile (or approximately twenty-five 2-foot-wide sheet pile sections) 
could be installed and/or removed on a given day. It is further conservatively estimated that vibratory 
installation or removal of sheet piles could be conducted on up to approximately 100 (nonconsecutive) 
days. 

Drilled Shaft Casings 
Drilled shaft casings (including shoring casings, temporary casings, and slip casings) will be installed 
either with an oscillator or with a vibratory hammer. Installation and removal of the casings (all types) is 
estimated to take between 10 and 60 minutes per casing. At this rate of production, it is anticipated that 
up to approximately five casings could be installed and/or removed on a given day. However, on many 
days work may be limited to a single casing. It is further conservatively estimated that installation or 
removal of drilled shaft casings (all types) could be conducted on up to approximately 100 
(nonconsecutive) days. 

Permanent Piles 
Permanent structural piles (HSP) will be first vibrated either to refusal or to a depth near the final tip 
elevation. An impact hammer will then be used to drive the piles to the final tip elevation, and/or to 
proof the piles to verify load-bearing capacity. Vibratory installation is estimated to take between 10 
and 45 minutes per pile. At this rate of production, it is anticipated that up to approximately ten 
permanent structural piles could be vibrated into place on a given day, though on many days fewer piles 
would be installed. Assuming a typical rate of production, it is conservatively estimated that vibratory 
installation of permanent structural piles could be conducted on up to approximately 85 
(nonconsecutive) days. 

It is expected that only a single vibratory pile driver will be in use on the Project at a given time, but 
there is a potential that a contractor could elect to employ a second vibratory 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. 
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Impact Pile Driving 
An impact pile driver will be required to complete the installation of both load-bearing temporary piles 
and permanent structural piles, and/or to proof these piles to verify load bearing capacity. 

Load-Bearing Temporary Piles 
It is estimated that load-bearing HSP temporary piles (first vibrated to refusal as described above) could 
require approximately 150 to 300 strikes per pile to install to final tip elevations and to proof bearing 
capacity. This number of strikes will require a maximum of approximately 10 to 20 minutes of impact 
hammer activity. At this rate of production, up to approximately 10 temporary piles could be installed 
and/or proofed with an impact hammer per day, resulting in a maximum of up to 1,500 impact strikes 
per day on temporary piles if a single impact pile driver is in operation, or up to 3,000 impact strikes per 
day if two pile driving rigs are operated concurrently. These estimates are intended to be reasonable 
worst-case assumptions. Actual rates of installation will be determined by the type of installation 
equipment, substrate, and required load-bearing capacity of each pile.  

Assuming an average rate of production, it is estimated that installation and proofing of load-bearing 
temporary piles for the temporary work bridges will require approximately 100 days of impact pile 
driving (non-continuous).  

Permanent Piles 
An impact hammer will also be used to complete installation and/or proofing of the 48-inch steel 
structural piles at Bents 5 through 7. 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 will require a maximum of 
approximately 30 to 45 minutes of impact hammer activity. It is further estimated that up to a maximum 
of six 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 will vary, and a typical day will likely have fewer strikes.  

Assuming an average rate of production, it is estimated that installation of the structural piles for the 
replacement bridge will require up to approximately 100 days of impact pile driving (non-continuous). 

It is expected that typically only a single impact pile driver will 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. In either scenario, the number of impact strikes from both rigs would not 
exceed the maximum number of 6,000 strikes per day. 

Pile Driving Summary 
Table 6 provides a summary of the anticipated vibratory and impacts pile driving activities, anticipated 
durations, and number of pile strikes for each activity. 



Hood River-White Salmon Bridge Replacement Project  Page 19 of 113 
Biological Assessment   September 10, 2020 

Table 6. Pile Driving Summary  

Pile Type Size/Dimensions 
Hammer 

Type 

Estimated Duration 

Estimated 
Time/Pile 

Estimated 
Impact 

Strikes/Pile 
Maximum Impact 

Strikes/Day 

Estimated 
Piles/Casings 

per Day 

Total Days of Pile 
Driving 

(Nonconsecutive) 

Temporary 
Piles 

24-inch-diameter 
steel pipe piles 

Vibratory 5-30 min. - - 20 piles 300 

Impact 10-20 min. 150-300 

1,500  
(Single Pile Driver) 

3,000  
(Two Pile Drivers)  

10 piles 100 

Sheet Piles Steel sheet piles Vibratory 10-60 min. - - 50 linear feet 100 
Drilled 
Shaft 

Casings (all 
types) 

72- to 108-inch-
diameter steel 

casings 
Vibratory 10-60 min. - - 5 shafts 100 

Permanent 
Piles 

48-inch-diameter 
steel pipe piles 

Vibratory 10-45 min. - - 10 piles 85 

Impact 30-45 
minutes 1,000-1,500 

3,000 (Single Pile 
Driver) 

6,000 (Two Pile 
Drivers) 

6 piles 100 

 
An analysis of impacts associated with noise from vibratory and impact pile driving is provided in 
Section 8.2. The Proposed Action has been designed to minimize the extent of impacts resulting from 
pile installation activities. The Proposed Action will implement a bubble curtain during impact pile 
driving activities to attenuate underwater noise. The bubble curtain will be consistent with NOAA 
Fisheries/USFWS guidance (Appendix E). In addition, all in-water pile installation will be conducted 
within the approved in-water work period for the Proposed Action. Impacts will be further minimized 
through implementation of the avoidance and minimization measures described in Section 4.2.  

3.3.7. Bridge Superstructure Construction 

Once the foundations and pile caps have been installed, the superstructure of the bridge will be 
constructed and installed. The superstructure will consist of both precast and cast-in-place concrete 
segments. Additional finish work will also be conducted, including surfacing, paving, and installation of 
other finish features, such as striping and signage.  

Work on the superstructure will be conducted from the bridge deck, from the deck of temporary work 
bridges, and/or from barges. Construction of the superstructure will require cranes, work barges, and 
material barges in the river year-round. 

It is anticipated that the superstructure will be constructed using a balanced cantilever method that uses 
paired sets of form travelers (movable concrete forms) to build outwards from each pier. Once a pier is 
completed, that pier is used as an initial anchor point for a pair of form travelers. As each section of the 
superstructure is constructed, the paired form travelers are moved incrementally farther away from the 
center of the pier in tandem. In this way the static forces on the pier maintain equilibrium. The 
conceptual schedule that has been developed for this consultation assumes that a contractor may 
operate up to four pairs of form travelers at a given time to expedite the construction of the 
superstructure. 
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Construction of the superstructure, including cast-in-place concrete work, will occur either above the 
OHWM elevation or within isolated work areas below the OHWM (within sealed forms, cofferdams, or 
drilled shaft shoring casings) and, as such, would be fully isolated from the river. Therefore, these 
activities would not be restricted to an in-water work window. 

Precast Concrete Elements 
Many of the bridge superstructure components will be composed of precast concrete. Precast elements 
will likely include bridge columns, beams, girders, and deck panels. Precast bridge elements will be 
constructed in upland controlled environments and will be transported to the project site by either 
barge or truck. Specific casting sites and/or facilities have not been identified at this time, but this 
consultation assumes that casting sites will occur in permitted upland locations. The Proposed Action 
does not propose the construction of any new concrete casting facilities. 

Precast bridge components arriving by barge or by truck may be temporarily offloaded to materials 
staging areas, and then installed using cranes mounted to temporary work bridges or barges. Once a 
precast member is installed, the superstructure components will be post-tensioned, in which steel 
reinforcing cables are placed in ducts within the structure, the steel is tensioned and then the ducts are 
pressure grouted. Epoxy is also used in the post-tensioning process. 

Pressure grouting and epoxy work associated with post-tensioning precast elements of the bridge will be 
conducted consistent with the BMPs described in Section 4, and consistent with conditions of permits 
issued for the Project. These BMPs include the implementation of an SPCC plan and PCP designed to 
minimize impacts to water quality, and maintain compliance with state water quality standards.  

Cast-in Place Concrete Elements 
Components of the superstructure that may require cast-in-place concrete work include the foundation 
pile caps, pouring for the spread footing, filling drilled shafts, fixing precast segments together, and for 
paving the road surface along the top of the bridge.  

Cast-in-place elements of the superstructure would be conducted in isolated conditions, to prevent any 
leaks of concrete or water that has come in contact with uncured concrete. Formwork for pile caps and 
spread footings, and slip casings for drilled shafts will be sealed and watertight, and will not allow 
uncured concrete to come in contact with the river.  

Concrete for cast-in place applications will most likely be delivered by concrete pump trucks. These 
trucks may be operated from adjacent upland locations, from temporary work bridges, the bridge deck, 
or from barges. Regardless of the means or location of delivery or staging of concrete, the BMPs 
described in Section 4 will be implemented to maintain compliance with state water quality standards. 

Work bridges, platforms and barges will have suitable containment measures (outlined in the SPCC plan 
and PCP) to prevent and/or contain accidental spills, and to ensure no uncured concrete or other debris 
discharges to surface waters. Examples of typical BMPs include curbing, plugged scuppers, and the use 
of secondary containment for fuel and equipment. These applications will be installed with a minimum 
vertical height appropriate to contain runoff water. Water that comes in contact with uncured concrete 
will be contained, collected, and treated consistent with the BMPs described in Section 4, and consistent 
with the requirements of permit conditions, including the 401 Water Quality Certifications for the 
Proposed Action. 
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3.3.8. Demolition and Removal of the Existing Bridge 

The existing bridge will remain in place until the replacement bridge is constructed and operational, at 
which point it will be dismantled and removed. Demolition of the existing bridge will include dismantling 
of the superstructure, and removal of the in-water foundation structures. This work will be conducted 
via barges and/or temporary work platforms. Equipment required for bridge demolition will likely 
include barge-mounted cranes/hammers or hydraulic rams, and wire saws. Vibratory hammers will be 
used to install and remove sheet piles for cofferdams, where necessary, and pipe piles for barge 
moorings, as described in Section 3.3.5. 

Superstructure Demolition 
The superstructure of the existing bridge consists of steel trusses that are bolted and welded together. 
There is a lift span with two lift towers and a system of counterweights. The decking of the bridge 
consists of steel grating and there is no pavement.  

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

Lead paint, asbestos-containing materials, and/or polychlorinated biphenyls (PCBs) may be present on 
portions of the existing bridge. These materials will need to be properly abated and disposed of 
consistent with state and/or federal requirements prior to demolition of the superstructure, to minimize 
the potential for any release into the aquatic environment. Demolition and removal of the existing 
bridge (including containment and abatement of any hazardous materials) will be conducted consistent 
with the impact minimization BMPs described in Section 4, to further reduce the potential for impacts to 
ESA-listed species or critical habitats. These include the implementation of an SPCC plan and PCP that 
will specify the means and methods that will be employed to prevent the introduction of debris or 
contaminants into the water during demolition. Containment and abatement of any hazardous materials 
will be consistent with the requirements of the permits that are ultimately issued for the project, 
including the 401 Water Quality Certifications. 

Foundation Demolition 
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 covering an area approximately 
9,815 square feet. 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 covers an area of approximately 
16,600 square feet. 

Removal of the existing foundations will be conducted by one of the two methods described below: 

1. Wire saw removal to mudline, without a cofferdam. A diamond wire/wire saw will be used to 
cut the foundation into manageable pieces that will be transported to a barge and disposed of in 
a permitted offsite upland location. The foundations will be removed to the mudline and the 
substrate will be naturally restored with surrounding sediments. No clean sand or other fill 
material will be installed. This activity will be restricted to the in-water work window.  
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Month Columbia River at The Dalles 
(USGS 14105700) 

June 419,000 
July 286,000 
August 169,000 
September 117,000 
October 104,000 
November 110,000 
December 119,000 

 

Temporary Construction Activities  
Without proper management, construction activities could create temporary adverse effects on water 
quality in nearby water bodies, such as increased turbidity or the accidental release of fuels and soluble 
or water-transportable construction materials. Table 8 summarizes project-related areas of temporary 
disturbance by state and includes all areas within the proposed project footprint. It does not include 
potential staging areas on land outside the footprint, nor construction areas in or over water. Staging 
areas are described in Section 3.3.2. 

Table 8. Areas of Potential Temporary Disturbance during Construction 

Receiving Waterbody/State Potential Area of Temporary 
Disturbance (acres) 

Columbia River/Washington 4.24 
Columbia River/Oregon 3.41 

 
Staging activities will be required to comply with local and state stormwater treatment requirements. 
Typical runoff from these sites could include oils, greases, metals, solvents and/or high-pH water from 
concrete clean out. Stormwater treatment BMPs would be designed to treat specific areas of these sites. 
Site-specific BMPs could include pre-treatment facilities, such as oil-water separators and sediment 
traps, and standard facilities to meet water quality and water quantity issues, as appropriate. 
Appropriate BMPs for stormwater treatment are discussed further in Section 4.  

National Pollutant Discharge Elimination System Construction Stormwater Discharge 
Permits will regulate the discharge of stormwater from construction sites. These permits include 
discharge water quality standards, runoff monitoring requirements, and provision for preparing and 
implementing a SWPPP for construction activities. The SWPPP and its implementation by construction 
personnel are essential for ensuring water quality standards are met during construction, and a single, 
comprehensive plan will facilitate project-wide consistency. Contractors will be required to have a 
certified Erosion and Sediment Control lead on staff to oversee proper implementation of the SWPPP.  

Typical elements of a SWPPP are identified in Section 4. Water quality standards, which include 
standards for the discharge of turbidity and pH, are usually monitored at the point of discharge. The 
selection of specific construction BMPs is dependent on the specific site layout and sequence of 
construction activities. 

Permanent Water Quality Systems 
The following sections describe the general approach to the management and proposed treatment of 
stormwater from impervious surfaces associated with the Proposed Action. Table 9 provides the 



























Hood River-White Salmon Bridge Replacement Project  Page 37 of 113 
Biological Assessment   September 10, 2020 

5.1. Project Footprint 
The project footprint portion of the action area consists of the physical location of the proposed project 
activities, as described in Section 3 and shown on Figure 20. This portion of the action area includes all 
of the upland areas where construction and/or materials staging associated with the Proposed Action 
will occur, as well as the physical locations of all proposed upland, in-water, and overwater structures.  

5.2. Underwater Noise 
The action area for underwater noise produced by pile driving activities was determined using the 
practical spreading loss model. This model, currently recognized by both the USFWS and NOAA Fisheries 
as the best method to determine underwater noise attenuation rates, assumes a 4.5 decibel (dB) 
reduction per doubling of distance (WSDOT 2020). In the absence of site-specific data, the baseline 
underwater noise level in the portion of the action area that is located at the project site is 
conservatively assumed to be approximately 120 dBRMS (root mean square) (WSDOT 2020).  

The loudest source of underwater noise from the Proposed Action will come from the impact 
installation of the structural piles for the replacement bridge. The Proposed Action will require the 
installation of both 24-inch and 48-inch-diameter steel piles, and installation of these piles will require 
the use of both vibratory and impact hammers. The impact pile driving methodology is described in 
detail in Section 3.3.5. 

For purposes of this consultation, the estimated maximum underwater noise levels expected to be 
generated during impact pile-driving activities have been based upon data collected during a test pile 
program conducted in 2011 for the Columbia River Crossing (CRC) Project between Vancouver, 
Washington and Portland, Oregon (DEA 2011). The CRC test pile program measured sound pressure 
levels generated during vibratory and impact installation of 24-inch and 48-inch steel piles in a reach of 
the Lower Columbia River between Portland, Oregon and Vancouver, Washington. The Project site 
shares generally similar physical and geographical characteristics with the CRC site (i.e., similar water 
depths and substrate) and these measured sound pressure levels represent the best available estimate 
of the levels of underwater sound that would be produced during pile driving for the Proposed Action.  

The highest levels of underwater noise will be generated during impact pile driving of 48-inch diameter 
steel pipe piles. This activity will generate underwater noise levels of approximately 214 dBPEAK, 201 
dBRMS, and 184 dBSEL (sound exposure level) (measured at a distance of 33 feet or 10 meters from the 
pile) prior to any attenuation6. Installation of 24-inch diameter steel pipe piles will 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 will be employed during all impact 
pile driving. The bubble curtain will 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 

                                                           
6 Underwater sound generation and transmission is dependent upon environmental factors, such as substrate, bathymetry, 
water depth, etc.  
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distance has been used to estimate the maximum extent of detectable terrestrial noise. This area is 
shown on Figure 20. 

Table 13. Project-related Terrestrial Noise Attenuation  

Distance  
from Source (ft) 

Construction Noise in dBA 
(Point Source, Hard Site) 

(-6.0 dBA reduction per doubling of distance) 
50 110 
100 104 
200 98 
400 92 
800 86 

1,600 80 
3,200 74 

 

5.4. Temporarily Elevated Turbidity 
In-water construction activities, including pile installation and removal, has the potential to temporarily 
elevate levels of turbidity. The area with potential temporarily increased levels of turbidity due to 
construction activities is based on the anticipated mixing zone that will be authorized under the two 
Section 401 Water Quality Certifications that will be obtained from DEQ and Ecology. The certifications 
will specify a distance beyond which turbidity may not exceed ambient levels downstream of the source. 
It is anticipated that the authorized mixing zone will extend a maximum of 300 feet downstream of 
turbidity-generating activities, as this is typical for water bodies the size of the Columbia River (that is, 
with flows of 300 cubic feet per second or greater). This area is shown on Figure 20.  

5.5. Stormwater 
The zone of influence associated with stormwater is defined based on standards established in recent 
NOAA Fisheries Biological Opinions, which state that the zone of influence for stormwater constituents 
ends where the Columbia River plume enters the Pacific Ocean; the point at which stormwater 
constituent pollutants can no longer be tracked as constituents of a distinct water mass (NOAA Fisheries 
2018). This area is shown graphically on Figure 20. 

6. PRESENCE OF LISTED SPECIES AND DESIGNATED CRITICAL HABITAT 
IN THE ACTION AREA  

This section evaluates the potential for species listed or proposed for listing under the ESA to occur 
within the action area. Information for this section was obtained from a variety of sources, including a 
species list from USFWS (USFWS 2019a), the USFWS Information for Planning and Consultation (IPaC) 
database (USFWS 2019c), the USFWS website (USFWS 2019b), and the NOAA Fisheries website (NOAA 
Fisheries 2019a), including NOAA ESU coverage maps. Species lists are included in Appendix C. 

Table 14 identifies the ESA-listed species and designated critical habitats that are either documented or 
may potentially occur within the action area. 
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Table 14. ESA-listed Species and Critical Habitats Addressed in this Biological Assessment  
Species Name 

Federal Status Critical Habitat Jurisdiction 
Common Name Scientific Name ESU or DPS* 
Chinook salmon Oncorhynchus 

tshawytscha 
LCR ESU Threatened Designated 

NOAA Fisheries 
UWR ESU Threatened Designated 
UCR-SR ESU Endangered Designated 
SR-SSR ESU Threatened Designated 
SR-FR ESU Threatened Designated 

Chum salmon Oncorhynchus keta CR ESU Threatened Designated NOAA Fisheries 
Coho salmon Oncorhynchus kisutch LCR ESU Threatened Designated NOAA Fisheries 
Sockeye salmon Oncorhynchus nerka SR ESU Endangered Designated NOAA Fisheries 
Steelhead  Oncorhynchus mykiss LCR DPS Threatened Designated 

NOAA Fisheries 
UWR DPS Threatened Designated 
MCR DPS Threatened Designated 
UCR DPS Endangered Designated 
SRB DPS Threatened Designated 

Bull trout Salvelinus confluentus Coastal 
Recovery Unit 

Threatened Designated USFWS 

Pacific eulachon 
(smelt) 

Thaleichthys pacificus Southern DPS Threatened Designated NOAA Fisheries 

North American 
green sturgeon 

Acipenser medirostris Southern DPS Threatened Designated NOAA Fisheries 

* ESU = evolutionarily significant unit; DPS = distinct population segment 
LCR = Lower Columbia River; UWR = Upper Willamette River; UCR-SR = Upper Columbia River Spring-Run; SR-SSR = Snake River Spring/Summer-
Run; SR-FR = Snake River Fall-Run; CR = Columbia River; SR = Snake River; MCR = Middle Columbia River; SRB = Snake River Basin 

The species listed below may have current or historic ranges that overlap with the project area and/or 
vicinity based on USFWS species lists. However, these species are not likely to occur within the action 
area due to a lack of suitable habitat. These species are, therefore, unlikely to be affected by the 
Proposed Action. These species include the following. 

Table 15. Species Listed but Not Addressed in this Biological Assessment 
Common Name Scientific Name ESU or DPS Federal Status Critical Habitat Jurisdiction 

Gray wolf Canis lupus NA Endangered (proposed 
for de-listing) 

Designated USFWS 

North American 
wolverine 

Gulo gulo luscus NA Proposed Threatened NA USFWS 

Fisher Pekania pennanti West Coast 
DPS 

Proposed Threatened Proposed USFWS 

Northern Spotted 
Owl 

Strix occidentalis 
caurina 

NA Threatened Designated USFWS 

Yellow billed 
cuckoo 

Coccyzus 
americanus 

Western 
U.S. DPS 

Threatened Proposed USFWS 

Oregon spotted 
frog 

Rana pretiosa NA Threatened Designated USFWS 

* ESU = evolutionarily significant unit; DPS = distinct population segment; NA = Not Applicable 
 

While information from USFWS (USFWS 2019a) identified the potential for fisher, gray wolf, North 
American Wolverine, Northern spotted owl, yellow-billed cuckoo, and Oregon spotted frog to occur 
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within the vicinity, WDFW PHS data does not indicate any known occurrence of these species within the 
action area, and the action area does not provide any suitable habitat for these species. Based on the 
lack of suitable habitat for the species listed in Table 15, it is determined that the proposed project will 
have no effect on these species, and they are not addressed further in this BA. 

6.1. Adult and Juvenile Migration Timing 
Life history presence and run timing for species addressed in this BA are summarized below in the 
following tables. Table 16 below shows the times of year that juvenile salmonids may be outmigrating 
within the action area. Table 17 lists adult run timing within the action area. Table 18 lists the times of 
year that listed non-salmonid species may be present within the action area. 

 Table 16. Typical Timing of Juvenile Salmonid Outmigration within Action Area 
Species and ESU/DPS Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Chinook Salmon  
Lower Columbia River ESU                         
Upper Willamette River ESU                         
Upper Columbia River Spring-
Run ESU 

                        

Snake River Spring/Summer-Run 
ESU 

                        

Snake River Fall-Run ESU                         
Chum Salmon  
Columbia River ESU                         
Coho Salmon  
Lower Columbia River ESU                         
Sockeye Salmon  
Snake River ESU                         
Steelhead  
Lower Columbia River DPS                         
Upper Willamette River DPS                         

Middle Columbia River DPS                         
Upper Columbia River DPS                         
Snake River Basin DPS                         
Bull Trout  

Coastal Recovery Unit                         
 

 = Potential presence within action area 

 

Table 17. Typical Timing of Adult Salmonid Migration within Action Area  
Species and ESU/DPS Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Chinook Salmon  
Lower Columbia River ESU                         
Upper Willamette River ESU                         
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Species and ESU/DPS Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Upper Columbia River Spring-
Run ESU 

                        

Snake River Spring/Summer-Run 
ESU 

                        

Snake River Fall-Run ESU                         
Chum Salmon  
Columbia River ESU                         
Coho Salmon  
Lower Columbia River ESU                         
Sockeye Salmon  
Snake River ESU                         
Steelhead  
Lower Columbia River DPS                         
Upper Willamette River DPS                         

Middle Columbia River DPS                         
Upper Columbia River DPS                         
Snake River Basin DPS                         
Bull Trout  
Coastal Recovery Unit      Presence unlikely, but data incomplete       
 

 = Potential presence within action area 

 

Table 18. Typical Timing of Non-Salmonid Species Occurrence within Action Area  
Species and ESU/DPS Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Pacific Eulachon  
Southern DPS                         
Green Sturgeon  
Southern DPS                         
 

 = Potential presence within action area 

  

6.2. Species  
6.2.1. Chinook Salmon 

The Columbia River within the action area represents potential habitat for five ESUs of Chinook salmon: 
Lower Columbia River, Upper Willamette River,8 Upper Columbia River, 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). 

                                                           
8 Willamette River and Lower Columbia River species are included in this document due to the potential for impacts to 
downstream waters associated with potential (beneficial) effects to downstream water quality from proposed stormwater 
treatment. 
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June on their way to spawn in upstream and headwater tributaries (Goodman 2005, CRC 2009; NOAA 
Fisheries 2005).  

Spawning habitat is not documented within the portion of the Columbia River that is at the project site, 
however, some fall-run Chinook spawning occurs in the lower Columbia River mainstem near Ives Island 
and Hamilton Creek, at RM 143, approximately 3 miles downstream from Bonneville Dam (FPC 2008).  

Spawning typically occurs between late September and December, and eggs incubate over the fall and 
winter months. Timing of fry emergence is dependent on egg deposition time and water temperature. 
Downstream juvenile migration occurs one to four months after emergence (NOAA Fisheries 2005). 
Stream-type Chinook, which typically rear in higher elevation tributaries for a year before outmigrating, 
begin downstream migration as early as mid-February and continue through August; they are most 
abundant in the Columbia River estuary (generally defined as the lower Columbia River between 
Bonneville Dam and the mouth) between early April and early June (Carter et al. 2009). Spring-run 
Chinook juveniles outmigrate from freshwater as yearlings (stream-type). The fall-run Chinook 
outmigration typically peaks between May and July, although juveniles are present through October 
(CRC 2009; Carter et al. 2009).  

Adult LCR ESU Chinook salmon are typically present in the portion of the Columbia River at the project 
site between approximately February and December, and thus are likely to be present during a portion 
of the in-water work window. Juvenile LCR ESU Chinook salmon are typically present at the project site 
between approximately March and October. The in-water work window of October 1 to March 15 
avoids the majority of this time frame. However, it is possible that juvenile LCR ESU salmon could be 
present at the project site during in-water work conducted during the first half of March and in the 
month of October. 

Upper Willamette River Chinook 
Upper Willamette River (UWR) Chinook includes all naturally spawned populations of spring-run 
Chinook in the Clackamas River and in the Willamette River, and its tributaries, above Willamette Falls, 
Oregon, as well as seven artificial propagation programs (70 FR 37160; June 28, 2005). All naturally 
spawned spring-run populations of Chinook (and their progeny) residing in these waterways are 
included in this ESU. Fall-run Chinook above Willamette Falls were introduced and are not considered 
part of this ESU (Myers et al. 1998).  

The ESU is made up of seven historical populations: Clackamas, Molalla/Pudding, Calapooia, North 
Santiam, South Santiam, McKenzie, and the Middle Fork Willamette. Of these, significant natural 
production now occurs only in the Clackamas and McKenzie subbasins. The other naturally spawning 
populations are small and are dominated by hatchery-origin fish (NOAA Fisheries 2008). 

Adult Chinook in this ESU are present in the Columbia River mainstem from approximately late February 
through early May (Myers et al. 1998). Juveniles exhibit a diverse migratory life history in the lower 
Willamette River, with separate spring and fall emigration periods, and may be present in the Columbia 
River mainstem at any time of year.  

UWR Chinook salmon are only present in the downstream portion of the action area. They do not occur 
above Bonneville Dam, and would not be directly affected by any effects associated with construction of 
the Proposed Action. Juvenile UWR Chinook use downstream portions of the action area as a rearing 
and migration corridor, and may be present within the downstream portions of the action area year-
round. 
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Upper Columbia River Spring-Run Chinook 
The Upper Columbia River (UCR) spring-run Chinook ESU includes all naturally spawned populations of 
Chinook in all accessible river reaches in the mainstem Columbia River and its tributaries upstream of 
Rock Island Dam and downstream of Chief Joseph Dam in Washington, excluding the Okanogan River (70 
FR 37160). The ESU consists of one major population group composed of three existing subpopulations 
(the Entiat, Methow, and Wenatchee) and one extinct population (formerly distributed above Chief 
Joseph Dam). All of the existing three subpopulations migrate through the action area. Chief Joseph 
Dam was completed in 1961 and functions as a total passage barrier for further upstream migration of 
this ESU.  

There are six artificial propagation programs for Chinook in this ESU. Within the action area, adult and 
juvenile UCR Chinook are present in the Columbia River during upstream adult migration, downstream 
juvenile outmigration, holding, and rearing. Tables 15 and 16 summarize the timing of Chinook presence 
in the action area. Upstream-migrating adults are present in the action area from approximately January 
to September (CRC 2009; NOAA Fisheries 2005). Juveniles outmigrating to the ocean are present in the 
action area from approximately mid-February through August (CRC 2009). Rearing juveniles may be 
present in the action area year-round. Because of the potential presence of individuals from this ESU at 
any time of year, UCR Chinook are likely to be present in the action area during the in-water work 
window of October 1 to March 15.  

The Columbia River rearing and migration corridor extends from Rock Island Dam downstream through 
the action area to the Pacific Ocean (NOAA Fisheries 2005). Holding habitat is present in the action area 
in backwaters, pools, and other low-velocity areas. 

Adult UCR ESU Chinook salmon are typically present in the portion of the Columbia River at the project 
site between approximately January and December, and thus are likely to be present during in-water 
work. Juvenile UCR ESU Chinook salmon are typically present within the action area between 
approximately mid-February and August, and the in-water work window of October 1 to March 15 
avoids the majority of this time frame. It is possible that juvenile UCR ESU salmon could be present at 
the project site during in-water work conducted during the month of February and the first half of 
March. 

Snake River Spring/Summer-Run Chinook 
This ESU includes all naturally spawned populations of spring/summer-run Chinook in the mainstem 
Snake River and the Tucannon River, Grande Ronde River, Imnaha River, and Salmon River subbasins (70 
FR 37160; June 28, 2005). There are 15 artificial propagation programs for Chinook in this ESU.  

Within the action area, adults and juveniles are present in the Columbia River during upstream adult 
migration and downstream juvenile outmigration. Adult spring-run Chinook migrate through the action 
area from approximately mid-February until the first week of June; adults classified as summer-run 
Chinook migrate through the action area from June through approximately mid-September (NOAA 
Fisheries 2005). Juveniles outmigrating to the ocean are potentially present in the action area between 
approximately February and August (CRC 2009). The in-water work window of October 1 to March 15 
avoids the majority of the time in which this ESU may be present. However, it is possible that adults or 
juveniles may be present within the action area during February and the first half of March. 
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Snake River Fall-Run Chinook 
The Snake River (SR) fall-run Chinook ESU includes all naturally spawned populations of fall-run Chinook 
in the mainstem Snake River below Hells Canyon Dam, and in the Tucannon River, Grande Ronde River, 
Imnaha River, Salmon River, and Clearwater River subbasins (70 FR 37160; June 28, 2005). There are 
four artificial propagation programs for Chinook in this ESU.  

Data for the most recently published 10-year period (1994-2004) for this ESU show an average 
abundance of 1,273 returning adults; this number is below the 3,000 natural spawner average 
abundance threshold that has been identified as a minimum for recovery (NOAA Fisheries 2008). Total 
returns to Lower Granite Dam increased steadily from the mid-1990s to the present. Natural returns 
increased at approximately the same rate as hatchery origin returns through run year 2000, but since 
then, hatchery returns have increased disproportionately to natural-origin returns. On average, for full 
brood year returns from 1977 to 2004, the naturally spawned fish population has not replaced itself 
(NOAA Fisheries 2008). The long-term (100-year) extinction risk for this ESU has been characterized as 
moderate to high (ICTRT 2007a). 

Within the action area, adult and juvenile SR fall-run Chinook use the Columbia River for upstream adult 
migration and holding, and for juvenile outmigration. Upstream-migrating adults are potentially present 
in the action area from approximately July to November (CRC 2009; NOAA Fisheries 2005). Juveniles 
outmigrating to the ocean are present in the action area between approximately June and October (CRC 
2009). The in-water work window of October 1 to March 15 avoids the majority of the time in which this 
ESU may be present. However, it is possible that adults may be present in the action area during in-
water work conducted in October, and juveniles may be present within the action area during in-water 
work conducted in February and the first half of March.  

6.2.2. Chum Salmon 

The action area 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 (Federal Register 2005). 

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 salt water occurs immediately 
after emerging from the gravel; therefore, freshwater rearing habitat is a lesser concern for this species. 
After three to five years in salt water, 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 (Johnson et al. 1997). 

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 action area at the project site at any time. Adult Columbia 
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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. 

6.2.3. Coho Salmon 

The action area 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) (Federal Register 2005).  

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 fresh water for one 
year, migrate to the ocean, and return in 5 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). 

Historically, the Lower Columbia River reach was the center of coho salmon abundance in the Columbia 
River basin, with the middle and upper reaches also containing large runs of coho salmon. These two 
populations have been significantly reduced, with the Lower Columbia River reach estimated at 
5 percent of historic levels (LCFRB 2010b). Extensive hatchery production and over-harvest of this 
commercial production are the primary reasons for the decline of coho salmon in the Lower Columbia 
River ESU. Habitat blockage and destruction are also factors (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 action area for either 
type, and the action area serves only as a migratory corridor.  

Juveniles rear in smaller tributaries and likely do not rear in significant numbers within the portion of the 
action area that is within the immediate Project vicinity. 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 action 
area that is at the project site during outmigration. Adult Lower Columbia River coho salmon may 
potentially be migrating through the action area between approximately August and February. Run 
times for adult Lower Columbia River coho salmon within the project action area overlap the in-water 
work window of October 1 to March 15 and 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. 

6.2.4. Sockeye Salmon 

The action area 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 
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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) (Federal Register 2005). 

Historically, adult sockeye salmon in the Snake River ESU enter the Lower Columbia River 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 immediately to the open waters of the lakes where they feed on plankton for one to 
three 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 two to three 
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 action area 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 action area 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. 

6.2.5. Steelhead  

The action area represents potential habitat for five DPSs of steelhead: Lower Columbia River, Upper 
Willamette River, Middle Columbia River, Upper Columbia River, and Snake River. The portion of the 
Columbia River that is within the action area represents a migration corridor for these five DPSs. 
Steelhead that migrate to and from the Hood River in Oregon are within the Lower Columbia River DPS, 
whereas those that migrate to and from the White Salmon River in Washington are considered to be 
part of the Middle Columbia River DPS. As previously described, the Upper Willamette River and Lower 
Columbia River DPSs are only present within portions of the action area downstream of the Bonneville 
Dam. 

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 
(Federal Register 1996). Steelhead that migrate within the Lower Columbia River return in the spring 
and fall to spawn. Spawning occurs in small to large gravel of tributaries and smaller rivers (LCFRB 
2010b). 

Factors contributing to the decline of the steelhead DPS in the Columbia River include predation and 
competition, blocked access to historical habitat, habitat degradation, hatchery practices, and 
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urbanization. Despite the ability of steelhead to use a diversity of habitats, very few healthy stocks 
remain within the Columbia River basin (LCFRB 2010c). 

Adult and juvenile steelhead primarily use the Project vicinity as a migration corridor. Adults migrate 
through the action area 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 action area, so the action area 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 action area. 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 will provide suitable areas for foraging or refugia for outmigrating 
juvenile steelhead. 

Lower Columbia River Steelhead 
This DPS includes all naturally spawned anadromous steelhead populations below natural and man-
made impassable barriers in tributaries to the Columbia River between (and including) the Cowlitz and 
Wind Rivers in Washington, and the Willamette and Hood Rivers in Oregon (71 FR 834, January 5, 2006). 
There are 10 artificial propagation programs for steelhead in this DPS. 

In the lower Columbia River basin, migrating adult steelhead can occur in the action area year-round. 
There are both summer-run and winter-run populations of LCR steelhead. Of the 25 extant populations 
in this DPS, 6 are summer runs and 19 are winter runs. Returning adults of both runs are four to six years 
of age. Summer-run steelhead return to the Columbia River between May and October, and require 
several months in fresh water to reach sexual maturity and spawn. Spawning typically occurs between 
January and June (NOAA Fisheries 2005; CRC 2009). Winter-run steelhead return to the Columbia River 
between November and May as sexually mature individuals that spawn shortly after returning to fresh 
water (NOAA Fisheries 2005; CRC 2009). 

In river systems that contain both summer- and winter-run fish, those with summer-run life history 
strategies usually spawn higher in the watershed than those of winter runs. In rivers where both winter 
and summer runs occur, they may be separated by a seasonal hydrologic barrier (e.g., a waterfall). 
Coastal streams are typically occupied by winter-run steelhead, and interior subbasins are typically 
occupied by summer-run steelhead. Historically, winter-run steelhead may have been excluded from 
interior Columbia River subbasins by Celilo Falls (NOAA Fisheries 2005). 

LCR steelhead use the Columbia River within the action area for migration, holding, and rearing. 
Steelhead typically rear in freshwater tributaries for one to four years prior to outmigration, and spend 
limited time rearing in the lower mainstem Columbia River (Quinn 2005, as cited in Carter et al. 2009). 
Rearing winter-run steelhead use the lower Columbia River year-round (CRC 2009). 
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MCR DPS steelhead are predominantly summer-run fish and use the Columbia River within the action 
area for migration and holding. Returning adults in this DPS are present in the action area from May 
through October. Outmigrating juveniles are present in the action area from approximately March to 
June (CRC 2009). The in-water work window of October 1 to March 15 avoids the majority of the time in 
which this DPS may be present. However, it is possible that adults may be present in the action area 
during in-water work conducted in October, and juveniles may be present within the action area during 
in-water work conducted in early March. 

Upper Columbia River Steelhead 
This DPS includes all naturally spawned anadromous steelhead populations below natural and man-
made impassable barriers in tributaries in the Columbia River Basin upstream from the Yakima River, 
Washington, to the Canadian border (NOAA Fisheries 2008). There are six artificial propagation 
programs for steelhead in this DPS. 

UCR steelhead are entirely summer-run fish, and use the Columbia River within the action area for 
migration and holding. Returning adults are present in the action area from May through October. 
Juveniles tend to rear higher in the watershed than steelhead juveniles from the Lower and Middle 
Columbia River DPSs (NOAA Fisheries 2005). Outmigrating juveniles are present in the action area from 
approximately March to late June (CRC 2009). Outmigrating kelts pass through the action area in March 
and April, and are primarily summer-run steelhead (Boggs et al. 2008.).  

The in-water work window of October 1 to March 15 avoids the majority of the time in which this DPS 
may be present. However, it is possible that adults may be present in the action area during in-water 
work conducted in October, and juveniles may be present within the action area during in-water work 
conducted in early March. 

Snake River Basin Steelhead 
This DPS includes all naturally spawned anadromous steelhead populations below natural and 
man-made impassable barriers in tributaries in the Snake River basin of southeast Washington, 
northeast Oregon, and Idaho (71 FR 834; January 5, 2006). There are six artificial propagation programs 
for steelhead in this DPS. SR steelhead are generally classified as summer-run, based on their adult run 
timing patterns. 

Adults use the Columbia River within the action area for migration and holding, and are present 
between June and October. Juveniles of this DPS tend to rear higher in the watershed than steelhead 
that occupy lower tributaries of the Columbia River. Outmigrating juveniles are present in the action 
area from March to late June (CRC 2009). Outmigrating kelts pass through the action area in March and 
April, and are primarily summer run steelhead (Boggs et al. 2008.).  

The in-water work window of October 1 to March 15 avoids the majority of the time in which this DPS 
may be present. However, it is possible that adults may be present in the action area during in-water 
work conducted in October, and juveniles may be present within the action area during in-water work 
conducted in early March. 

6.2.6. Bull Trout 

The action area is located within the Coastal Recovery Unit for bull trout. Bull trout in the Coastal 
Recovery Unit are listed as threatened under the ESA. USFWS has developed the Coastal Recovery Unit 
Implementation Plan (RUIP) to document and describe the threats to bull trout and the site-specific 
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6.2.8. North American Green Sturgeon 

The Southern DPS of North American green sturgeon are listed as threatened under the ESA (NOAA 
Fisheries 2009). The Columbia River estuary below RM 46 has been designated as critical habitat. 

Green sturgeon are distributed throughout Alaska, Oregon, Washington, and California (McCabe and 
Tracy 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 (Federal Register 2006). The Columbia River does not support spawning populations 
of green sturgeon (Federal Register 2006). 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 2002). 

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 prefer more saline environments and are not typically 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 portion of the action area at the project site, but are present within 
the downstream portion of the action area between mid-May and mid-September. 

7. ENVIRONMENTAL BASELINE 
7.1. Columbia River 
The Project spans the mainstem of the Columbia River at approximately RM 169. The 1,214-mile-long 
Columbia River drains 259,000 square miles of the northwestern United States 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 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 rivers. The Columbia River mainstem at the project location is an impoundment behind 
the Bonneville Dam, which is referred to as the Bonneville Pool. 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. No native aquatic vegetation was documented in the reach of the river at the project 
site or within the vicinity.  
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In-stream habitat complexity is limited at the site, and there is no overhanging vegetation or in-stream 
large woody debris 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 location of the existing and proposed bridges, 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 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 
to 75 feet. 

In general, the environmental baseline conditions for aquatic habitat within the reach of the Columbia 
River that flows through the action area 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 scale, 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 (Figure 3). The greatest 
water depths within the vicinity of the project site are approximately 40 feet (Navionics 2020). 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 action area 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 no stocks of ESA-listed salmon are 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. 
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Cliffs/Bluffs and Talus Slopes 
Talus slopes are defined as homogenous areas of rock rubble ranging in average size of 0.5 to 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 Priority Habitats and Species data (WDFW 2019d) does not 
document any occurrences of any ESA-listed species presence within the cliff, bluff, or talus slopes 
within the action area, and these terrestrial habitats do not provide habitat for any ESA-listed species 
that are known or expected to occur within the action area. 

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 tracks and south of the BNSF tracks, west of South Dock Grade Road (USFWS 2019a). 
Additional wetland habitats are also mapped south of the BNSF tracks 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 National Wetland Inventory 
mapping.  

Wetlands provide habitat for a variety of terrestrial and avian wildlife species. Given the disturbed 
nature of the wetlands within the action area and the degree of habitat fragmentation, the degree of 
wildlife habitat function is limited. Wetlands within the action area do not provide habitat for any ESA-
listed species, but they do provide a water quality function that indirectly affects aquatic habitat quality 
within the Columbia River. 

7.3. Oregon 
Terrestrial habitats on the Oregon side of the action area 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 north of the I-84 westbound on-ramp in the southern portion of the action area. 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. 
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Freshwater spawning sites with water quantity and quality conditions and substrate supporting 
spawning, incubation, and larval development. 

Action Area: No freshwater spawning habitat exists for any listed salmon or steelhead ESU/DPS within 
the Project site or portions of the action area upstream of Bonneville dam. While there is some shallow 
water nearshore habitat at the Project site on the Washington side, in general, very little spawning 
occurs in the mainstem Columbia River. Most stocks spawn in tributary rivers or creeks. This PBF is not 
present within the portions of the action area that are at the Project site or within the vicinity. Some 
Columbia River ESU chum salmon do spawn within the mainstem Lower Columbia River, and this PBF is 
present within downstream portions of the action area, but not at the Project site. 

Freshwater rearing sites with water quantity and floodplain connectivity to form and maintain 
physical habitat conditions and support juvenile growth and mobility; water quality and forage 
supporting juvenile development; and natural cover, such as shade, submerged and overhanging large 
wood, log jams and beaver dams, aquatic vegetation, large rocks and boulders, side channels, and 
undercut banks.  

Action Area: Freshwater rearing habitat within the portions of the action area that are at the Project site 
and within the vicinity is of moderate quality. The nearshore habitat at the site provides limited habitat 
function; the shoreline on the Oregon side of the river is armored and isolated from its historic 
floodplain. This reach of the river is managed for hydroelectric power, and water levels are carefully 
managed. On the Washington side of the river, the shoreline retains some natural character; however, 
hydrologic control of the river at dams up and downstream of the project site limit habitat complexity, 
and the river is largely disconnected from its current floodplain. The riparian habitat at the site provides 
only low to moderate aquatic habitat function. In-stream habitat complexity is similarly limited and 
there is little overhanging vegetation, in-stream large woody debris, or other in-stream structures that 
will provide structural complexity or areas of refuge. This PBF is not present throughout the aquatic 
portions of the action area. 

Freshwater migration corridors free of obstruction with water quantity and quality conditions and 
natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and 
boulders, side channels, and undercut banks supporting juvenile and adult mobility and survival. 

Action Area: The action area serves as a migratory corridor for all 13 ESU/DPS of listed salmon and 
steelhead with designated critical habitat within the action area. However, habitat conditions limit its 
function at the Project site. As mentioned previously, there is little in-stream or riparian habitat 
complexity in the form of natural cover, submerged and overhanging large wood, log jams and beaver 
dams, aquatic vegetation, or large rocks and boulders within the portions of the action area that are at 
the Project site or vicinity. This portion of the action area does, however, provide adequate water 
quality and quantity for adult and juvenile migration. This PBF is, therefore, present throughout the 
aquatic portions of the action area. 

Estuarine areas free of obstruction with water quality, water quantity and salinity conditions 
supporting juvenile and adult physiological transitions between fresh-and saltwater; natural cover 
such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, and 
side channels, and juvenile and adult forage, including aquatic invertebrates and fishes, supporting 
growth and maturation.  

Action Area: No estuarine habitat is present in the portions of the action area that are at the Project site 
or within the Project vicinity. The action area includes aquatic portions of the Columbia River 
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downstream of the project site that may be affected by improvements to the stormwater treatment 
associated with the Project, and extends as far as the mouth of the Columbia River at Astoria. The 
portions of the Lower Columbia River at the mouth do provide this PBF.  

Nearshore marine areas free of obstruction with water quality and quantity conditions and forage, 
including aquatic invertebrates and fishes, supporting growth and maturation; and natural cover such 
as submerged and overhanging large wood, aquatic vegetation, large rocks and boulder and side 
channels.  

Action Area: No nearshore marine areas exist within the immediate vicinity of the Project site, and this 
PBF is not present in this portion of the action area. The action area does not extend into marine waters 
beyond the mouth of the river. 

Offshore marine areas with water quality conditions and forage, including aquatic invertebrates and 
fishes, supporting growth and maturation.  

Action Area: No offshore marine habitat areas are present within the action area, and this PBF is not 
present  

7.4.2. Bull Trout 

The Proposed Action occurs within designated critical habitat for bull trout. Table 20 summarizes the 
critical habitat designation for bull trout within the Coastal Recovery Unit. 

Table 20. Bull Trout Critical Habitat Summary 

Species and ESU/DPS Date of Critical Habitat 
Designation Description of Critical Habitat 

Bull Trout 
Coastal Recovery 
Unit 

17 November 2010 Mainstem Columbia River and major tributaries 
from mouth to Chief Joseph Dam. 

 

Physical and Biological Features of Designated Critical Habitat for Bull Trout. 
This section consists of a discussion of the PBFs of designated bull trout critical habitat and the potential 
for their presence within the action area. 

Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic flows) to 
contribute to water quality and quantity and provide thermal refugia. 

Action Area: No springs, seeps, or significant sources of groundwater occur within the portion of the 
action area that is at the Project site or within the vicinity. This PBF is not present within the action area 
in the immediate vicinity of the replacement bridge. As the action area extends to the mouth of the 
Columbia River, it is likely that this PBF is present within downstream portions of the action area. 

Migratory habitats with minimal physical, biological, or water quality impediments between 
spawning, rearing, overwintering, and freshwater and marine foraging habitats, including but not 
limited to permanent, partial, intermittent, or seasonal barriers. 

Action Area: The action area serves as a migratory corridor for bull trout. However, habitat conditions at 
the Project site, and within the Project vicinity, limit its function. As mentioned previously, no natural 
cover, submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, or large 
rocks and boulders exist within the portion of the action area that is at the Project site or within the 
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vicinity. The site is also upstream of the Bonneville Dam, which represents an impediment to migration. 
At minimum, the action area provides adequate water quality and quantity for adult migration, and this 
PBF is present, albeit in a somewhat degraded condition, throughout the action area. 

An abundant food base, including terrestrial organisms of riparian origin, aquatic macroinvertebrates, 
and forage fish. 

Action Area: While the overall quality of the aquatic habitat within the portion of the action area that is 
at the Project site is relatively low, this area does likely provide an adequate food base for migrating bull 
trout. The action area does provide habitat for native and non-native juvenile fishes and aquatic 
macroinvertebrates that serve as prey for bull trout. This PBF is, therefore, present throughout the 
action area. 

Complex river, stream, lake, reservoir, and marine shoreline aquatic environments and processes that 
establish and maintain these aquatic environments, with features such as large wood, side channels, 
pools, undercut banks, and unembedded substrates, to provide a variety of depths, gradients, 
velocities, and structure. 

Action Area: The portion of the action area that is at the Project site and within the vicinity does not 
provide a complex riverine environment. The streambank throughout this portion of the action area on 
the Oregon side has been armored, and the river has been largely isolated from any functioning 
floodplain. This reach of the river is managed for hydroelectric power, and water levels are carefully 
controlled by dams upstream and downstream of the Project site. On the Washington side, the 
shoreline has retained more natural character; however, hydrologic control of the river has limited 
complexity of the shoreline environment, and neither side of the river exhibits necessary features, such 
as large wood, side channels, pools, and/or undercut banks. The portion of the action area that is at the 
project site does not exhibit a diversity of in-stream depths, gradients, velocities, or structure, and this 
PBF is not present within this portion of the action area. Habitats within downstream portions of the 
action area are similarly limited, though pockets of complex shoreline habitat remains, and this PBF is 
present in downstream portions of the action area.  

Water temperatures ranging from 2°C to 15°C (36°F to 59°F), with adequate thermal refugia available 
for temperatures at the upper end of this range. Specific temperatures within this range will depend 
on bull trout life-history stage and form; geography; elevation; diurnal and seasonal variation; 
shading; such as that provided by riparian habitat; streamflow; and local groundwater influence. 

Action Area: Data published by the U.S. Geological Survey in 2012 indicate that summer water 
temperatures in the Columbia River can routinely exceed 70°F (Tanner et al. 2012). While these 
temperatures are likely suitable for bull trout migration, they are not within the range that will provide 
thermal refugia for bull trout. This PBF is not present within the action area. 

In spawning and rearing areas, substrate of sufficient amount, size and composition to ensure success 
of egg and embryo overwinter survival, fry emergence, and young-of-the-year and juvenile survival. A 
minimal amount of fine sediment, generally ranging in size from silt to coarse sand, embedded in 
larger substrates, is characteristic of these conditions. The size and amounts of fine sediment suitable 
to bull trout will likely vary from system to system.  

Action Area: The mainstem Columbia River within the action area is not suitable for spawning or 
juvenile rearing of bull trout. Bull trout are not known or expected to spawn or rear within the mainstem 
Columbia River. This PBF is not present within the action area. 
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A natural hydrograph, including peak flow, high, low, and base flows within historic and seasonal 
ranges or, if flows are controlled, minimal flow departure from a natural hydrograph. 

Action Area: Water flows throughout the action area do not follow a natural hydrograph as they are 
controlled by dams both upstream and downstream. Water is released from dams according to 
electrical generation needs and regulatory spill requirements. These requirements are intended to 
mimic natural hydrograph and spring runoff events, but the requirements differ significantly from the 
natural hydrograph that will be expected in an uncontrolled system. This PBF is present in an impaired 
condition throughout the action area.  

Sufficient water quality and quantity such that normal reproduction, growth, and survival are not 
inhibited. 

Action Area: Water quality throughout the action area is moderately impaired, but likely suitable for 
survival of migrating adults and outmigrating juveniles. Summer water temperatures in the Bonneville 
Pool frequently exceed thresholds considered necessary for salmonid growth and survival (Tanner et al. 
2012). Water quantity, while artificially maintained by up- and downstream control structures, is 
assumed to be sufficient for survival of migrating adults and outmigrating juveniles. This PBF is present 
throughout the action area. 

Sufficiently low levels of occurrence of nonnative predatory (e.g., lake trout, walleye, northern pike, 
smallmouth bass); interbreeding (e.g., brook trout); or competing (e.g., brown trout) species that, if 
present, are adequately temporally and spatially isolated from bull trout. 

Action Area: The portion of the Columbia River that is at the Project site supports significant populations 
of several nonnative predatory species, including pikeminnow, walleye, and smallmouth bass. This PBF is 
not present within the action area. 

7.4.3. Pacific Eulachon 

Critical habitat for Pacific eulachon was designated on January 5, 2011, and includes the Lower Columbia 
River below Bonneville Dam and all of its tributaries. Table 21 summarizes the critical habitat 
designation and description of the southern DPS of Pacific eulachon. Eulachon access to areas upstream 
of Bonneville Dam is limited to opportunistic transport through the ship locks. Due to this passage 
barrier, the migration corridor essential feature in the Columbia River does not extend beyond 
Bonneville Dam, and NOAA Fisheries excluded areas above Bonneville Damn from the critical habitat 
designation (NOAA Fisheries 2011). 

The project site does not occur within designated critical habitat for the southern DPS of Pacific 
eulachon. Critical habitat is present within the portion of the action area below Bonneville Dam that will 
be affected by stormwater.  

Table 21. Pacific Eulachon Critical Habitat Summary 

Species and ESU/DPS Date of Critical Habitat 
Designation Description of Critical Habitat 

Pacific Eulachon 
Southern DPS 5 January 2011 Lower Columbia River and tributaries 

Freshwater spawning and incubation sites with water flow, quality and temperature conditions and 
substrate supporting spawning and incubation, and with migratory access for adults and juveniles. 
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it does not function as a holding pool, as the current is persistent throughout the action area and there 
is little opportunity for refuge. As a result, none of the deep-water habitat within the action area will be 
considered holding pool habitat. This PBF is not present within the action area. 

Sediment quality (i.e., chemical characteristics) necessary for normal behavior, growth, and viability of 
all life stages. 

Action Area: While the chemical composition of sediments throughout the action area have not been 
characterized in detail, at a minimum, the action area, as it exists downstream of the Bonneville Dam 
does likely provide sediment quality conditions that are suitable for the normal behavior, growth, and 
viability of migrating adult and subadult green sturgeon, which are the only life stages that are expected 
to occur within the action area. This PBF is not present within the action area in the vicinity of the 
replacement bridge; however, it does exist within a portion of the action area downstream of RM 46. 

8. EFFECTS OF THE ACTION 
8.1. Temporary Effects to Water Quality 
The Proposed Action will implement BMPs 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 will help ensure 
that these effects will be localized and temporary, limited in duration, and will result in minimal impacts 
to water quality. This section describes the sources of effects to water quality, outlines the BMPs that 
will be used to contain them, and analyses the potential effects to listed species. 

Temporarily Elevated Turbidity  
The Proposed Action is likely to generate temporary, localized turbidity during the in-water work in the 
Columbia River. Activities associated with the Proposed Action that have the potential to disturb 
sediment and temporarily elevate turbidity levels within the action area include pile installation and 
removal, installation and removal of drilled shaft shoring casings, 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 portion of the action area 
located at the project site.  

The Proposed Action will employ BMPs to minimize the extent and duration of turbidity. These BMPs 
include implementation of an ESCP, a WQPMP, and others as outlined in Section 4. These BMPs will 
ensure that the amount and extent of turbidity will meet the terms and conditions of water quality 
permits that are ultimately issued for the project, in particular the Section 401 Water Quality 
Certifications that will be obtained from DEQ and Ecology. These certifications will typically establish a 
temporary mixing zone for turbidity within which turbidity may temporarily exceed ambient background 
levels. The specific size of the mixing zone is not known, but this consultation assumes that the 
authorized mixing zone will extend 300 feet downstream from turbidity-generating activities, as this is a 
typical mixing zone for the Columbia River. Typically, the 401 Water Quality Certifications will require 
regular water quality monitoring in accordance with a WQPMP to document that the construction 
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activities are consistent with the permits. Exceedances of the turbidity standard within the authorized 
mixing zone will generally be for short duration periods (1 hour or less).  

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 before reaching the 300-foot 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 through the implementation of 
BMPs. 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 temporary casings and slip casings; formwork and concrete placement for the spread 
footing at Bent 14; and demolition activities conducted within cofferdams) will 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 will be managed consistent with the ESCP and permit conditions of the 
401 Water Quality Certifications that will be issued for the Proposed Action. Water will be allowed to 
settle before removing cofferdams to minimize the turbidity plume, and turbidity will 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 will 
be stationary while a given work element is being completed, and therefore have little potential to 
produce turbidity until moved again. Barges will 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 will not be allowed to 
exceed the levels, distance, or duration specified in the permits for the activity. In general, periods of 
elevated turbidity associated with barge movements will generally be for short duration periods (1 hour 
or less), and could occur on any given day of construction. Construction barges will 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. In particular, 
vegetation removal within riparian areas on the Washington side of the river likely has the greatest 
potential for sediment delivery to adjacent waterbodies. However, given the ESCP and SWPPP that will 
be implemented, it is not likely that upland construction activities or riparian vegetation removal will 
cause appreciable turbidity in the Columbia River. The ESCP and SWPPP will establish BMPs, inspection 
protocols, and outline contingency plans that will be implemented in the case of failure. 

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 will help 
minimize the intensity and duration of any temporary episodic increases in sediment suspension or 
turbidity. In-water work activities will adhere to the proposed impact minimization measures described 
in Section 4. 
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quantities and estimated duration that each of these project features would be present during 
construction are described in Section 3.3.3, and summarized in Table 25.  

Permanent and temporary benthic habitat impacts will 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. Benthic habitats that would be affected by the Proposed Action are 
neither rare nor of particularly high quality. 

Temporarily affected benthic habitats, and benthic habitats that are restored from removal of the 
existing bridge, will rapidly recolonize with benthic microorganisms and return to full function. 

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 project site 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 at the Project site 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 Proposed Action will therefore result in a net 
removal of fill material from within the floodplain. 

The net removal of material from within the floodplain at the Project site will 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 will 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 native aquatic vegetation and reduced primary productivity, and (2) 
reduced habitat suitability for aquatic species, particularly juvenile salmonids (Nightingale and 
Simenstad 2001).  
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The net effect to avian predation from the replacement bridge are expected to be minimal. It is 
expected that the replacement bridge will provide comparable or less perching habitat than is available 
on the existing bridge. The steel superstructure of the existing bridge offers greater opportunities for 
birds to perch undisturbed, whereas the replacement structure will be open, and will have only limited 
overhead perching opportunities. The Proposed Action, therefore, will not result in any long-term 
degradation of any PBF of designated or proposed critical habitat for any species. 

8.9. Stormwater 
The Proposed Action includes a preliminary stormwater design that documents how the Proposed 
Action will avoid and minimize impacts associated with temporary construction stormwater, and with 
stormwater runoff from new and re-built impervious surface areas constructed by the Proposed Action.  

As noted in Section 3.3.10, the proposed stormwater design is preliminary. Design development and 
refinements may necessitate considering BMPs other than those presented in this report and/or to 
result in changes to the size or location of the stormwater management facilities currently proposed. 
Refinement of the stormwater conveyance system design may result in changes in the specific areas 
draining to individual water quality facilities. The final stormwater design will, at minimum, provide 
treatment for all CIA, and will meet the treatment standards established by the federal, state, and/or 
local agencies with jurisdiction. 

8.9.1. Effects Discussion 

Stormwater runoff from roads conveys 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, pesticides, and other trace pollutants. These pollutants can 
be toxic to fish even at very low concentrations. Many are persistent in the aquatic environment, travel 
long distances in solution or adsorbed onto suspended sediments, and may become remobilized or re-
enter solution as they move through the system. They may 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 either directly or via biomagnification. 

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. 

Temporary Construction Stormwater 
Construction activities including ground disturbing activities and vegetation disturbance have the 
potential to mobilize sediment, which can be delivered to surface waters as stormwater if not properly 
managed. Additionally, material staging and storage areas represent a potential source of pollutants. 

Staging activities will be required to comply with local and state stormwater treatment requirements 
Typical runoff from these sites could include oils, greases, metals, and/or high-pH water from concrete 
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clean out. Stormwater treatment BMPs would be designed to treat specific areas of these sites. Site-
specific BMPs could include pre-treatment facilities such as oil-water separators and sediment traps and 
standard facilities to meet water quality and water quantity issues, as appropriate. Appropriate BMPs 
for stormwater treatment are discussed further in Section 4. 

Temporary construction stormwater will be regulated and managed under National Pollutant Discharge 
Elimination System Construction Stormwater Discharge Permits. These permits include discharge water 
quality standards, runoff monitoring requirements, and provision for preparing an SWPPP for 
construction activities. These measures will effectively reduce the potential for impacts to ESA-listed 
species or critical habitats from construction stormwater. 

Permanent Water Quality Treatment 
As described in Section 3.3.10, all stormwater within the project footprint currently is either infiltrated 
or discharges to the Columbia River. The existing bridge deck is approximately 1.9 acres in size, and 
receives no stormwater runoff control or water quality treatment. Currently, any precipitation 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. 

Figure 11 shows the ISA associated with the Proposed Action. This includes those parts of the Proposed 
Action that will be new or rebuilt versus those parts expected to be resurfaced. Table 9 in Section 3.3.10 
documents the net change in ISA by drainage area. The Proposed Action will result in 2.93 acres of net 
new ISA within Oregon, which represents an increase of approximately 27 percent. Within Washington, 
the Proposed Action will result in 2.52 acres of new ISA, which represents an increase of approximately 
67 percent. Within the project footprint as a whole, the Proposed Action will increase the overall ISA by 
approximately 5.45 acres which represents an approximately 37 percent increase. 

Stormwater treatment for the Proposed Action will be consistent with the ODOT Hydraulics Design 
Manual (ODOT 2014), which uses CIA to establish treatment requirements (CIA is defined and described 
in greater detail in Section 3.3.10). 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. 

The total Post-Project CIA for the Proposed Action is estimated to be approximately 12.38 acres in size 
(See Table 10 in Section 3.3.10). This area includes about 11.41 acres of new, rebuilt, and resurfaced 
impervious surface area created by the Proposed Action and approximately 0.97 acres of existing 
impervious area that, while unaffected by the Proposed Action, will contribute runoff to the area 
included in the project footprint. Runoff from 100 percent of the CIA will be treated or infiltrated. 

Table 11 in Section 3.3.10 provides a summary of the acreage of impervious surface area that will be 
treated within each drainage area. Figure 12 shows the preliminary design for stormwater treatment. 
The Proposed Action will provide treatment for all post-project CIA. 

For purposes of this consultation it is assumed that water quality treatment will be provided either 
through the use of bioretention facilities, and/or through proprietary treatment technologies ,as 
described in Section 3.3.10. These treatment BMPs will 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 will 
not completely eliminate discharges of pollutants to receiving water bodies. Also, BMPs are sized to 







Hood River-White Salmon Bridge Replacement Project  Page 93 of 113 
Biological Assessment   September 10, 2020 

The proposed stormwater treatment and removal of the existing bridge as a source of untreated 
stormwater will reduce the amount of pollutants delivered to the aquatic system, and the Proposed 
Action will therefore have a net long-term beneficial effect to the above-described PBFs of designated 
critical habitat. 

8.10. Changes in Land Use 
Effects often associated with transportation projects include (1) changes to ecological systems that 
result in altered predator/prey interactions; (2) changes to ecological systems that result in long-term 
habitat alteration; and (3) changes in human activities, including changes in land use. The Proposed 
Action will not result in any measurable changes to ecological systems within the action area that will 
result in any alteration of predator/prey interactions or any significant long-term habitat alteration.  

Regarding indirect effects resulting from changes in land use patterns, the Proposed Action will replace 
an existing bridge and will not result in any significant increase in access or human activity, nor any 
change in development pressure or change in land use. The replacement bridge will improve access for 
bicycles and pedestrians, which will result in some additional human activity over the water, but will not 
result in a change in land use. 

8.11. Effects Associated with Interrelated and Interdependent Actions and Activities 
 

Effects of the action are all consequences to listed species or critical habitat that are caused by the 
Proposed Action, including the consequences of other activities that are caused by the Proposed Action. 
A consequence is caused by the proposed action if it would not occur but for the proposed action and it 
is reasonably certain to occur. Effects of the action may occur later in time and may include 
consequences occurring outside the immediate area involved in the action. (50 CFR §402.17). 

As described in Section 3.3.11, consequences that are reasonably certain to occur include long-term 
maintenance and operation of the replacement bridge, and compensatory mitigation activities. These 
activities will occur consistent with all required regulatory permits.  

Most routine maintenance activities are expected to have no potential to affect ESA-listed species or 
critical habitats. If any specific maintenance activity or project has the potential to affect listed species 
or critical habitat, these projects will either undergo individual Section 7 consultation with NOAA 
Fisheries and/or USFWS, be covered under an existing programmatic ESA consultation, or be performed 
as an exempted action related to road maintenance activities under Section 4(d) of the ESA. 

A specific compensatory mitigation plan has not yet been developed for this Proposed Action and 
specific compensatory mitigation actions/sites have not yet been established. However, Table 12 in 
Section 3.3.11 presents a summary of the project-related impacts that may require compensatory 
mitigation, and the potential types of compensatory mitigation actions that may ultimately be 
developed for the project. Potential compensatory mitigation activities associated with the Project may 
include riparian and shoreline restoration projects such as riparian plantings, invasive species removal, 
and/or small-scale floodplain reconnection projects, wetland creation and or enhancement, installation 
of large woody debris. Compensatory mitigation activities for impacts to wetlands and associated 
wetland buffers may include a stand-alone, permittee-responsible wetland mitigation project, or may 
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