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Columbia River System Operations
Final Environmental Impact Statement

Appendix V, Endangered Species Act Consultation

Part 3, USFWS’ Endangered Species Act Section 7 Biological Opinion for the
Operations and Maintenance of the 14 Federal Dams and Reservoir in
Washington, Oregon, Idaho, and Montana

An Endangered Species Act (ESA) consultation was conducted with the National Marine Fisheries Service
(NMFS) and the U.S. Fish and Wildlife Service (USFWS) (collectively, the “Services”) in concert with the
Columbia River System Operations (CRSO) National Environmental Policy Act (NEPA) process. The
Preferred Alternative from the CRSO final Environmental Impact Statement (EIS) accordingly forms the
basis for the proposed action described in these Biological Opinions (Opinions). The co-lead agencies
have chosen to append the Opinions to the final EIS to provide further effects analysis related to ESA-
listed species.

It is important to note that NEPA and the ESA establish different standards for legal compliance and
have different approaches to the analysis of the effects of the action. Because of these differences, the
analyses performed in the final EIS and in the Opinions are tailored to the requirements of each
regulatory process.

While the EIS analyzed the effects of the alternatives on all resources, and compares these and the
Preferred Alternative to the No Action Alternative, the Opinions examine the effects of the proposed
action, which is consistent with the Preferred Alternative, on ESA-listed species and designated critical
habitat.

Under the ESA, the USFWS and NMFS made determinations regarding whether the action will jeopardize
the continued existence of an ESA-listed species or destroy or adversely modify designated critical
habitat.

These Opinions will be available on the NMFS and USFWS websites in a format that complies with the
Americans with Disabilities Act (ADA) and Section 508 of the Rehabilitation Act.
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U.S.
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SERVICE

United States Department of the Interior

FISH AND WILDLIFE SERVICE
911 NE 11" Avenue
Portland, Oregon 97232-4181

In Reply Refer To:
FWS/IR09/IR12/AES/O1EWFW00-2017-F-1650
July 24, 2020

Frances E. Coffey, Director, Programs
Department of the Army

U.S. Army Corps of Engineers
Northwestern Division

Portland, Oregon 97208-2870

Subject: Transmittal of the Biological Opinion addressing Operations and Maintenance of
the Columbia River System in Washington, Oregon, Idaho, and Montana

Dear Ms. Coftey:

This letter transmits the U.S. Fish and Wildlife Service's (Service) Biological Opinion on the
proposed operations and maintenance of the 14, multiple use dam and reservoir projects in the
Columbia River System located in Washington, Oregon, Idaho, and Montana, and its effects on
the bull trout (Salvelinus confluentus), Kootenai River white sturgeon (Acipenser
transmontanus), and critical habitat for the bull trout and the Kootenai River white sturgeon.
Formal consultation on the proposed action was conducted in accordance with section 7 of the
Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) (Act). We received your
January 23, 2020 request for formal consultation and a Biological Assessment (BA) on January
24,2020.

The enclosed Biological Opinion is based on information provided in the BA, dated January 24,
2020, the February 2020 Columbia River System Operations Draft Environmental Impact
Statement, an April 2, 2020 clarification letter, many informational exchanges, and other sources
of information cited in the Biological Opinion. A complete record of this consultation is on file
at the Washington Fish and Wildlife Office in Spokane, Washington. An electronic copy of this
Biological Opinion will be available to the public approximately 14 days after it is signed. A list
of Biological Opinions completed by the Service since October 1, 2017, can be found on the
Service Environmental Conservation Online System (ECOS) website at
https://ecos.fws.gov/ecp/report/biological-Opinion.html.
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PACIFIC NORTHWEST Pacific Islands
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Frances E. Coffey

The BA also included a request for Service concurrence on “not likely to adversely affect”
determination(s) for certain listed resources. The enclosed document includes a section separate
from the Biological Opinion that addresses your concurrence requests. Service concurrence is
provided for the streaked horned lark (Eremophila alpestris strigata), Columbian white-tailed
deer (Odocoileus virginianus leucurus), grizzly bear (Ursus arctos), Ute ladies tresses
(Spiranthes diluvialis) and the western yellow-billed cuckoo (Coccyzus americanus), and its
designated critical habitat. The rationales for the concurrences are included in the concurrence
section.

If you have any questions regarding the enclosed Biological Opinion, our response to your
concurrence request(s), or our shared responsibilities under the Act, please contact Eric Hein
(Eric_Hein@fws.gov), Columbia Pacific Northwest Regional Office, Portland, Oregon or Erin
Kuttel (erin_brittonkuttel@fws.gov), Washington Fish and Wildlife Office, Spokane,
Washington.

Sincerely,

%@'\TWW\

Regional Director
Enclosure

cc:

BOR, Boise, ID (R. Springer)
BPA, Portland, OR (B. Zelinsky)
NMEFS, Portland, OR (M. Tehan)
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1 INTRODUCTION

This document represents the U. S. Fish and Wildlife Service's (Service) Biological Opinion
(Opinion) and concurrence based on our review of the proposed operation and maintenance of
the Columbia River System (CRS), previously known as the Federal Columbia River Power
System (FCRPS). The Proposed Action includes the ongoing operation and maintenance of 14
federal dams located in the states of Washington, Oregon, Idaho, and Montana by the Army
Corps of Engineers (Corps), Bonneville Power Administration (Bonneville) and the Bureau of
Reclamation (Reclamation) for the next fifteen years. The Opinion addresses effects to bull trout
(Salvelinus confluentus) and Kootenai River white sturgeon (Acipenser transmontanus) and
critical habitat for the bull trout and Kootenai River white sturgeon. The Concurrence section
reviews effects to Ute ladies’-tresses (Spiranthes diluvialis), grizzly bear (Ursus arctos
horribilis), Yellow-billed cuckoo (Coccyzus americanus), streaked horned lark (Eremophila
alpestris strigata), Columbian white-tailed deer (Odocoileus virginianus leucurus) and critical
habitat for the streaked horned lark and western yellow-billed cuckoo (yellow-billed cuckoo ) in
accordance with Section 7 of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C.
1531 et seq.) (Act). We received your January 23, 2020 request for formal consultation on
January 24, 2020.

This Opinion is based on information provided in the January 2020 Biological Assessment (BA),
the February 28, 2020 draft Environmental Impact Statement (EIS), the April 2, 2020
clarification letter, telephone conversations, meetings, email exchanges, and other sources of
information as detailed below. A complete record of this consultation is on file at the Eastern
Washington Field Office in Spokane, Washington.

2 CONSULTATION HISTORY

The following is a summary of important events associated with this consultation:

e The Service consulted on the FCRPS December 20, 2000, which resulted in a jeopardy
conclusion for Kootenai River white sturgeon and no jeopardy conclusion for bull trout.
The Opinion was amended slightly on January 25, 2001.

e On February 18, 2006, the Service issued a separate final Opinion for proposed
operations of Libby Dam and its effect on Kootenai River white sturgeon and bull trout.

e In September 2008, the Center for Biological Diversity, the Service, Corps, Bonneville,
Kootenai Tribe of Idaho and State of Montana entered into a settlement agreement
regarding operations of Libby Dam. As a result, the Service issued a clarification of the
2006 Reasonable and Prudent Alternative (RPA) for Kootenai sturgeon in 2008.

e On October 18, 2010, the Service published revised designated critical habitat for the bull
trout, triggering the need for the Action Agencies to reinitiate consultation on the 2000
FCRPS and 2006/2008 Libby Dam Opinions.



On June 1, 2011, the Service received a letter from Reclamation, on behalf of
Reclamation, Corps, and Bonneville, indicating the Action Agencies’ assertion that the
ongoing implementation of the 2000 FCRPS Operations and Maintenance Opinion and
the 2006/2008 Libby Dam operations Opinion would not result in an irreversible
commitment of resources concurrent to the Action Agencies’ effort to prepare a
reinitiation package.

Between 2011 and 2014, the Service, Bonneville, Corps, and Reclamation exchanged
numerous correspondence and conducted meetings to discuss the draft revised BA,
timelines for consultation, and scope of the analysis.

In May 2016, the United States (U.S.) District Court for the District of Oregon
invalidated the National Marine Fisheries Service’s (NMFS) 2008 FCRPS Opinion, as
supplemented in 2010 and 2014. The court held that NMFS did not provide an adequate
explanation for its analysis in the Opinion that FCRPS operations and maintenance were
not likely to jeopardize the continued existence of ESA-listed salmon and steelhead
species. In addition, the 2016 Court ruling found that the National Environmental Policy
Act (NEPA) (42 U.S.C. §§ 4321 et seq. 1969) coverage for CRS operations was
inadequate. The Court ordered the Action Agencies to conduct comprehensive NEPA
analysis of CRS operations to be completed by September 2021 (Corps et al. 2020 p. 1-
6).

On May 6, 2016, the Action Agencies and Department of the Interior received a 60-day
Notice of Intent to sue from Alliance for the Wild Rockies for failure to consult on bull
trout critical habitat. On July 11, 2016, Alliance for the Wild Rockies filed a complaint
for declaratory and injunction relief against the Action Agencies.

The Action Agencies began developing the Columbia River System Operations (CRSO)
EIS on September 30, 2016.

Throughout 2016, the Service met and emailed regularly with the Action Agencies to
discuss content and provide feedback on portions of the revised draft BA. The Action
Agencies sent a letter to the Service dated December 5, 2016 requesting initiation of
formal consultation for operation and maintenance of the 14 Federal Multiple-use
Projects in the CRS, including a draft BA dated December 6, 2016, plus appendices.

On December 20, 2016, the Service sent a letter to the Action Agencies that initiated the
consultation with the understanding that the Service and Action Agencies would continue
to clarify the Proposed Action.

On February 22, 2017, District Judge Hernandez issued his Opinion and order indicating
that the Alliance for Wild Rockies complaint was dismissed since the formal consultation
had already been initiated.



Throughout 2017, the Service and Action Agencies met and emailed regularly to clarify
the Proposed Action and a clarified BA was received on November 17, 2017 from the
Action Agencies. During the remainder of 2017 and into 2018, the Service and Action
Agencies coordinated regularly on clarifications of the Proposed Action. In addition, the
Corps and the Service developed a scope of work to complete a Fish and Wildlife
Coordination Act Report (FWCAR) under the Fish and Wildlife Coordination Act of
March 10, 1931, as amended (16 U.S.C. §§ 661-667¢).

Reclamation submitted a memorandum to the Service indicating their intent to consult
formally with the Service on the Columbia Basin Project on August 30, 2018.

On October 19, 2018, President Trump signed a Presidential Memorandum Promoting
the Reliable Supply and Delivery of Water in the West. One provision of that
memorandum was to complete the EIS and Opinions for the Columbia River System
Operations by 2020. The Council on Environmental Quality approved the revised
schedule proposed by the Action Agencies, NMFS and the Service (through their
respective Departments) to release a final EIS and the associated Opinions from NMFS
and the Service by June 2020.

On February 14, 2019, the Action Agencies submitted to the Service a letter indicating
the Proposed Action would likely change as a result of the EIS process and requested the
Service issue a final Opinion in June 2020.

On December 20, 2019, the Service received a draft revised BA with an updated
Proposed Actionfrom the Corps for review along with a request to initiate consultation.

The Service provided comments on the draft BA on January 12, 2020 to the Action
Agencies via email. On January 14, 2020, the Service provided the Action Agencies with
a draft FWCAR for inclusion with the draft EIS.

A final BA and consultation initiation package was received by the Service on January
24,2020 (dated January 23, 2020).

In response to the Service’s comments on the draft BA, the Action Agencies provided a
summary of responses and clarifications via email on February 19, 2020.

On March 10, 2020, the Service initiated formal consultation with the intent to continue
to work with the Action Agencies to further clarify the action and complete a final
Opinion by the end of June 2020.

On April 2, 2020, the Service received a letter from the Corps (dated April 1, 2020)
clarifying several elements of the Proposed Action for NMFS and the Service.

The Service provided the Action Agencies with the Draft Opinion for the Operations and
Maintenance of the CRS for review on May 13, 2020. The Service received comments
on May 29, 2020 and addressed them in this final Opinion.

On June 24, 2020, he Council on Environmental Quality approved request by the Action
Agencies to to change the signing date of the Biological Opinions from the current due
date (June 30) to the last day of July. The request was granted, altering the signature date
to July 24, 2020.



3 CONCURRENCE

The Proposed Action for the Operations and Maintenance of the CRS includes coordinated water
management to meet the Action Agencies’ authorized purposes, such as fish and wildlife
conservation, flood risk management (FRM), irrigation, navigation, hydropower generation,
recreation, and water supply (Corps et al. 2020a). The Action Agencies concluded the Proposed
Action is not likely to adversely affect a suite of terrestrial species and associated critical habitat
(Corps et al. 2020a Table 1-1). The following sections provide the Service’s concurrences for
species under our jurisdiction.

31 Grizzly Bear

The Service concurs that future operation and maintenance of the CRS may affect but is not
likely to adversely affect the threatened grizzly bear (Corps et al. 2020a). This concurrence is
based on the following rationale:

e Project activities will overlap or occur adjacent to grizzly bear recovery zones or are
within proximity of known grizzly bear distribution outside of recovery zones. Hungry
Horse Reservoir is located within the North Continental Divide Recovery Zone, reaches
of the Kootenai River downstream of Libby Dam flow through the Cabinet-Yaak
Recovery Zone, and the Pend Oreille and Clark Fork rivers flow adjacent to the Selkirk
Recovery Zone. Lake Koocanusa is located adjacent to recurring grizzly bear use areas,
and the Flathead River and Flathead Lake are within the current distribution of grizzly
bears. In addition, grizzly bears have been documented upstream of reaches that may be
seasonally inundated by Dworshak Reservoir. Although the Service does not consider
the North Fork Clearwater Basin occupied by grizzly bears at this time, movement
through this area has been documented and may occur during the life of the project.

e The Proposed Action may affect grizzly bears though modifications to varial zones (areas
of periodic inundation), and changes in riparian habitat components. However, effects to
grizzly bear are expected to be insignificant or discountable because much of the Action
Area occurs at low-elevation in highly modified and fragmented habitats with frequent
human disturbances that make these areas largely unsuitable for grizzly bears. The
Proposed Action will not result in changes to riparian habitat that would significantly
reduce existing cover or forage for grizzly bear, or preclude its use as travel corridors.
Habitat restoration activities that improve riparian habitat quality may be a benefit for
grizzly bears. The Proposed Action does not include road development and is not
expected to result in an increase in human presence in or near grizzly bear habitat. In
addition, the Proposed Action is not expected to impact any high-quality foraging,
denning, or other security habitats frequently used by grizzly bear.



3.2

Ute ladies’ tresses

The Service concurs that the future operation and maintenance of the CRS may affect, but is not
likely to adversely affect Ute ladies’ tresses based on the following rationale:

Ute ladies’ tresses is a long-lived perennial orchid that grows in wetland and riparian
areas, seeps, mesic to wet meadows, river meanders, and floodplains. Human-altered
areas like irrigation canals, berms, levees, drainages, and gravel pits can also be suitable
and potentially occupied habitats (Fertig et al. 2005, p. 21). Ute ladies’ tresses usually
blooms from late July through August, although in some locations it may bloom in early
July or into early October (Jordan 1999, p. 1). The species exhibits prolonged dormancy
and may not bloom or even emerge above ground every year. Vegetative and
reproductive Ute ladies’-tresses individuals can also revert to a prolonged, below ground
dormancy for one to four or more growing seasons before re-emerging with new above
ground shoots (Arft 1995, p. 34; Heidel 2001, p. 12). Therefore, it is extremely difficult
to observe new individuals or even relocate already documented individuals because Ute
ladies’ tresses individuals are generally found within dense riparian understory vegetation
and may be dormant for one to several years at a time.

The Service listed Ute ladies’ tresses based primarily on habitat loss and modification,
although small population size and low reproductive rates were also listed as increasing
the species’ vulnerability to other threats (USFWS 1992). Specifically, modification of
riparian habitat and destruction of wetland habitat in occupied habitat had resulted in
several population extirpations. The Service also listed hydrologic and floodplain
alteration, and other landscape-level threats (levee construction and maintenance, water
diversions, road and bridge development, bank stabilization and armoring, channel
dredging, and housing developments).

Within the Action Area in Washington, Ute ladies’ tresses occurs along the Rocky Reach
Reservoir on gravel bars adjacent to the Columbia River in Chelan and Douglas counties
(Fertig et al. 2005, p. 21). Potentially suitable habitat occurs on stabilized gravel bars
and/or shoreline areas along the Columbia River that are moist throughout the growing
season and inundated early in the growing season. Soil moisture must be at or near the
surface through the growing season, and for most populations in Washington, individuals
grow along the shoreline within the high-water inundation zone. Ute ladies’ tresses has
been found at relatively low elevations in Washington (1,000 to 1,800 ft). Ute ladies’-
tresses tolerates periodic flooding; in fact, natural flooding cycles are important for
creating new alluvial habitat and for reducing cover of competing plant species
throughout their range, including along the Columbia River (Fertig et al. 2005, p. 82).

As stated above, within the Action Area, Ute ladies’ tresses occurs along the Columbia
River in the Rocky Reach Reservoir, which is owned and managed by the Chelan County
Public Utility District. Downstream flows could be influenced by discharge from Grand
Coulee and Chief Joseph dams; however, the water surface elevation in Rocky Reach
reservoir is primarily controlled by the operation of Rocky Reach Dam. The Action
Agencies propose that those operations will not change from current operations, so flows
and flooding cycles will be maintained at existing levels. In low flow years, water may
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drop below normal levels. Conservation actions benefiting salmon and bull trout will
minimize any effects through summer water releases from Grand Coulee Dam.
Therefore, overall the effects to Ute ladies’ tresses are expected to be insignificant.

Streaked Horned Lark and Designated Critical Habitat

The Service concurs that future operation and maintenance of the CRS may affect but is not
likely to adversely affect the threatened streaked horned lark or designated streaked horned lark
critical habitat (Corps et al. 2020a).
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In 2019, the Corps reinitiated consultation with the Service on the Columbia River
Navigation Channel and the effects of the ongoing maintenance of channel dredging and
dredge material placement on streaked horned larks and their critical habitat. That
biological opinion concluded no jeopardy and not likely to destroy or adversely modify
designated critical habitat (USFWS 2019a, Service reference 01EOFW00-2019-F-0350).
The current Proposed Action does not expect any changes to navigation channel dredging
timing, quantity, location, or frequency. If changes are needed, the Corps would
reinitiate consultation on proposed dredging activities.

The BA explains that most existing lark habitat is unlikely to be exposed to high water
events, therefore the Proposed Action is not likely to influence early successional habitat
conditions preferred by streaked horned larks. The BA also states that dams are
operating more closely to mimic historic conditions, thus maintaining habitat conditions
that streaked horned lark prefer, which could result in a beneficial effect to larks and their
critical habitat. Finally, we do not expect that any individual streaked horned lark, at any
life-history stage, is expected to be exposed to any other aspect of the management of the
CRS. Therefore, we expect effects to be discountable, insignificant, or beneficial for the
streaked horned lark and its designated critical habitat.

Western Yellow-Billed Cuckoo

The Service concurs that future operation and maintenance of the CRS may affect but is not
likely to adversely affect the threatened yellow-billed cuckoo (USFWS 2014a) and its proposed
designated critical habitat (Corps et al. 2020a). This concurrence is based on the following
rationale:

Few observations of yellow-billed cuckoo in the region and Action Area have been made,
indicating they are more likely to visit or temporarily inhabit the Action Area rather than
breed or reside there long-term. For instance, yellow-billed cuckoos are extremely rare in
Washington; since 2000, only a few birds have been observed in the State: on the Little
Pend Oreille National Wildlife Refuge (NWR) in northeastern Washington, and near
Mazama, Washington (USFWS 2017a). In 2019, Little Pend Oreille NWR staff also
documented these birds on the refuge. Incidental sightings of yellow-billed cuckoo have
been noted in Oregon, however, based on limited data from recreationists, there are no
clear patterns of cuckoo occurrence. In some parts of Idaho, the yellow-billed cuckoo is
a rare visitor while, in northern Idaho, the few recorded sightings of cuckoos are most
likely of transient, nomadic, or migrant individuals (USFWS 2017b).



Currently, the Action Area is unlikely to include much suitable habitat that supports
consistent, long-term breeding, rearing, and foraging of yellow-billed cuckoo. Yellow-
billed cuckoo rely heavily on stringers or large blocks of riparian habitat, including
willow dominated vegetation cover and cottonwood gallery forests, for successful nesting
and to carry out other life history stages (USFWS 2017a; USFWS 2017b). If riparian
habitats were to increase in quantity and quality throughout the Action Area, then it is
possible yellow-billed cuckoo occurrence could also increase, especially during critical
breeding and foraging periods. In the Action Area, hydropower development has
significantly changed the timing, magnitude, and pattern of water levels, water velocities,
and the processes that support the structure and function of riparian habitats (Hough-Snee
et al. 2015; see Appendix U in Corps et al. 2020b). Thus, the baseline conditions for
habitat in the Action Area are degraded and unlikely to support breeding, migratory, or
resident yellow-billed cuckoo. Operations and maintenance of the CRS, coupled with a
changing climate, are likely to maintain these baseline conditions, potentially limiting
improvements in habitat quality in the future (USFWS 2017a; USFWS 2017b).

However, since yellow-billed cuckoo are unlikely to spend much time in the Action Area
and unlikely to be exposed to CRS impacts, effects are expected to be discountable.

The Service proposed designation of critical habitat for the western U.S. Distinct
Population Segment (DPS) of the yellow-billed cuckoo on August 15, 2014 (79 FR
48548; USFWS 2014b). In total, approximately 546,335 acres (ac) were proposed for
designation in Arizona, California, Colorado, Idaho, Nevada, New Mexico, Texas, Utah,
and Wyoming. On February 27, 2020 (85 FR 11458), the Service revised the proposed
designation of critical habitat for the yellow-billed cuckoo. Now, approximately 493,665
ac (a reduction of 56,184 ac from the 2014 proposal) have been proposed for designation
in the same states except New Mexico and Wyoming. Under both rulings, a few Critical
Habitat Units (CHU) were proposed for designation along the Snake River and in
tributaries (e.g., Henry’s Fork) in Idaho. These units provide suitable breeding habitat for
yellow-billed cuckoo, but they occur outside of the Action Area. No other critical habitat
was proposed for designation within or near the Action Area and, thus we expect no
impacts to yellow-billed cuckoo critical habitat as a result of future CRS operations and
maintenance.

Conservation recommendations specific to yellow-billed cuckoo are included later in this
Opinion, which, if considered, could benefit existing riparian habitat like riparian forests
and cottonwood galleries, or even create more habitat availability suitable for yellow-
billed cuckoo. Additional conservation recommendations aimed at restoring or
mimicking components of natural hydrological regimes, which can create improved
natural conditions for successful riparian vegetation growth and survival that also
supports yellow-billed cuckoo, are included in the Service’s draft FWCAR (Corps et al.
2020b Appx U).



35 Columbian White-tailed deer

The Service concurs that future operation and maintenance of the CRS may affect but is not
likely to adversely affect the threatened Columbian white-tailed deer (Corps et al 2020a). Critical
habitat has not been designated for Columbian white-tailed deer, and therefore, will not be
affected. This concurrence is based on the following rationale:

e Most existing Columbian white-tailed deer habitat is unlikely to be inundated by high
water events because of existing levees, dikes, and upstream dams; therefore, the
Proposed Action is not likely to influence habitat conditions preferred by Columbian
white-tailed deer. While the Action Area contains suitable habitat that supports
consistent, long-term breeding, rearing, and foraging populations of Columbian white-
tailed deer, the closest known subpopulation is roughly 50 miles from any of the dams
included in this consultation.

e (Columbian white-tailed deer swim between islands in the Columbia River intermittently
with no clear dispersal routes. While the deer may be exposed to navigation traffic, these
effects are part of existing conditions and impacts from the Proposed Action are likely
insignificant or discountable.

e The Proposed Action may affect Columbian white-tailed deer though changes in riparian
habitat components and human disturbance factors. The Bonneville Power
Administration consulted with the Service on the Columbia River Basin Habitat
Improvement Program and the effects on Columbian white-tailed deer of the on-going
aquatic and wildlife habitat restoration projects designed and implemented to restore or
enhance stream and riparian function as well as upland wildlife habitat. That biological
opinion concluded no jeopardy to the species, and recommended conservation measures
(USFWS 2013a; 01EWOF00-2013-F-0199). Habitat restorations activities that improve
riparian habitat quality may be beneficial for Columbian white-tailed deer.

4 BIOLOGICAL OPINION
S DESCRIPTION OF THE PROPOSED ACTION

“Action” means all activities or programs of any kind authorized, funded, or carried out, in
whole or in part, by federal agencies (50 CFR 402.02).

This ESA section 7(a)(2) consultation evaluates the effects of an ongoing federal action: the
operations and maintenance of the 14 federal dam and reservoir projects in the Columbia River
System that are managed as a coordinated system for multiple congressionally authorized public
purposes by the Action Agencies (Corps et al. 2020a). The Proposed Action includes operational
actions (e.g., FRM, navigation, fish passage, and hydropower generation) and non-operational
actions (e.g., support for conservation hatchery programs, predation management, habitat
improvement actions, and research, monitoring, and evaluation [RM&E] programs). The
Biological Assessment Proposed Action is summarized here and highlights actions that are
proposed to change over historical operations.



The Corps operates and maintains 12 of the 14 federal Columbia River System projects:
Bonneville, The Dalles, John Day, McNary, Ice Harbor, Lower Monumental, Little Goose,
Lower Granite, Dworshak, Chief Joseph, Albeni Falls, and Libby Dams. The Corps operates and
maintains these projects for FRM, navigation, hydropower generation, fish and wildlife
conservation, irrigation, recreation, water quality, and municipal and industrial water supply,
though not every project is authorized for each of these purposes.

Reclamation operates and maintains the remaining two of the 14 federal Columbia River System
projects: Grand Coulee and Hungry Horse Dams. Reclamation operates these projects to support
multiple legally mandated authorizations including irrigation, hydropower generation, FRM,
navigation, and municipal and industrial water supply.

Bonneville markets and distributes power generated at these 14 federal projects on the Columbia
River and its tributaries. Transmission facilities owned and operated by Bonneville interconnect
and integrate electric power generated at the federal projects to the regional transmission grid.

The Action Agencies also fund or implement substantial mitigation, enhancement, and RM&E
programs. While considered in the Proposed Action, most of these programs have separate
consultations with the Service and are discussed more in the Environmental Baseline. These
programs include: salmon and steelhead hatchery programs (including kelt reconditioning
programs), Kootenai River white sturgeon hatcheries, tributary habitat and estuary habitat
restoration programs, predator management programs, and RM&E programs (including fish
status monitoring).

This section focuses on those aspects of the Proposed Action which most affect ESA-listed
species considered in this consultation. Additional specificity and a more detailed description of
the Proposed Action can be found in the BA (Corps et al. 2020a) and in the associated BA
clarification letter (Corps 2020a). The BA, and associated clarification letter, is hereby
incorporated by reference.

5.1 System Operations and Maintenance for Congressionally Authorized Project
Purposes

The Action Agencies propose to continue operating and maintaining the 14 federal Columbia
River System projects to meet congressionally authorized purposes: FRM, fish and wildlife
conservation, power system management, irrigation/water supply, navigation, recreation, system
maintenance, water quality, and municipal and industrial water supply, though not every project
is authorized for each of these purposes.

5.1.1 Operations for Flood Risk Management

The Action Agencies propose to continue operating the CRS storage projects for local FRM
objectives in some locations and as a coordinated system to meet regional FRM objectives to
protect life and property by minimizing flood consequences or risk of damages, regardless of the
conditions presented in any given water year. CRS storage projects include Libby, Hungry
Horse, Albeni Falls, Grand Coulee, and Dworshak. John Day Dam has some limited storage



space but generally is operated as a run-of-river project. Operations for these projects are
developed collaboratively by Action Agency water managers and are described in the Water
Control Manual (WCM) for most projects. Coordinated operation of these projects for FRM can
best be described in terms of seasonal operations.

5.1.1.1  Fall Operation: September — December

Fall operations (from September to December period) at specific water storage projects are
affected by a variety of factors, but projects generally are operated to reach end-of-December
target reservoir elevations to create flood storage space, which usually results in operations to
lower (draft) reservoir levels during this period. Operational purposes other than FRM may
bring reservoir levels lower than the end-of-December FRM requirements. Grand Coulee (Lake
Roosevelt) does not have a fall FRM requirement.

5112  Storage Evacuation Operation: January — April

During the January to April period, the CRS storage projects operate to the storage reservation
diagram unique to each dam. The storage reservation diagrams determine the maximum
allowable elevation, or required minimum storage space, for each reservoir based on a given
water supply forecast. Water supply forecasts at locations in the basin used to determine FRM
space requirements are updated monthly from January through April (within the first 10 days of
the month). Every year, the federal storage reservoirs are operated to maximize available water,
while also ensuring that FRM objectives are met.

One of the analytical tools used to determine whether a storage reservoir can be drafted during
the winter and maintain a high probability of meeting project refill objectives is development of
a Variable Draft Limit (VDL). Grand Coulee and Hungry Horse utilize VDLs during the months
of January through March; and a VDL will be developed for Dworshak reservoir to help inform
water management decisions during the months of January through March. The concept is to
increase the use of the reservoir for power generation during winters with high runoff forecasts
and avoid drafting the reservoir during the spring months at rates that would produce total
dissolved gas (TDG) levels that would pose a risk to aquatic life downstream in the Clearwater
River.

5.1.1.5  Refill Operation: May — July

During the May to July period, the CRS storage projects are operated to target refill, limited by
system and local FRM guidance. The projects on the Columbia River operate together to meet
the initial controlled flow (ICF) at The Dalles Dam, while refilling reservoirs during the refill
period. The ICF is a calculated flow, used in conjunction with the forecasts and available
reservoir storage, to determine when to start refill to ensure a high probability of achieving total
refill while managing flood risks. The probability of achieving total refill varies by project and
timing, ranging from 75 percent to 95 percent. During the refill period, the outflow from the
reservoir is kept lower than the inflow to the reservoir, allowing the water level in the reservoir
to reach its targeted refill elevation when the risk of flooding has decreased significantly.

10



512 Proposed Changes to Storage Project Operations

The proposed changes to storage project operations include:

e Hungry Horse Dam:

o A new sliding scale for drafting will be implemented at Hungry Horse Dam.
Corps and Reclamation will determine the summer draft from the Hungry Horse
project for the purposes of delivering flow augmentation for downstream fish
based on a local water supply forecast. Additionally, this modified elevation
objective would be incrementally adjusted over a range of water supply
conditions. These changes would allow water managers to balance local resident
fish priorities in the upper basin with downstream flow augmentation for the
Columbia River downstream of Chief Joseph Dam.

e Libby Dam

o Similar to Hungry Horse Dam, a new sliding scale for drafting is included in the
Proposed Action for implementation at Libby Dam. Refer to the bullet above for
details.

o The Proposed Action would modify draft rates at Libby to provide water
managers more flexibility to incorporate local conditions in the upper basin and
alter flow management so that local flood durations and start of refill operations
are tied to Kootenai Basin runoff. Draft targets remain the same as current
operations in December and for forecast greater than 6.9 million acre feet (maf) at
Libby Dam. During refill (generally April or May to July), the Variable-Flow
Flood Control (VARQ) refill flow calculation will be adjusted to real-time local
water conditions and account for planned releases, such as the sturgeon volume
release. Implementing this action would improve water management flexibility to
respond to local FRM conditions in the upper basin. It would also allow greater
flexibility to provide suitable temperature and flow conditions to benefit resident
fish.

The Proposed Action would begin influencing reservoir elevations after
December 31, and its effects are best understood by looking at the spring, when
the lowest reservoir elevation typically occurs. The modified draft rate at Libby
causes the spring reservoir elevation to be lower when the seasonal water supply
forecast is less than 6.9 maf at Libby Dam. One benefit of the deeper draft is to
help the reservoir warm faster in the spring so that warmer water will be available
for flows to benefit Kootenai River white sturgeon (the Sturgeon Pulse) that starts
in mid-May. See Section 2.3.2.1 of the BA for additional details on this action as
it relates to the Sturgeon Pulse, outflows at Libby and flows at Bonners Ferry.

e (Grand Coulee Dam

o An additional 45,000 acre-feet (ac-ft) could be pumped from Lake Roosevelt at
Grand Coulee above previous operations. Additionally, this operation would
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change the delivery timing of recently developed water supplies for the Odessa
Subarea of the Columbia Basin Project (CBP) (164,000 ac-ft for irrigation and
15,000 ac-ft for municipal and industrial or M&I of the current supplies) from
September and October to when the water is needed, on demand. The 45,000 ac-
ft water supports near-term additional development of authorized project acres.
Water pumped from Lake Roosevelt would be delivered as the demand arises
during the irrigation season (from March to October). Grand Coulee refill will be
adjusted to offset this additional water supply impacts to spring flows; impacts to
summer flows will be negligible.

A modified fall operation to increase flexibility for hydropower at Grand Coulee
Dam is included in the Proposed Action. Lake Roosevelt is refilled after summer
flow augmentation for the benefit of resident; the project typically refills through
October to prepare the project for winter Power operations and to support chum
spawning and rearing below Bonneville Dam. The Proposed Action modifies the
Lake Roosevelt minimum refill elevation of 1,283 feet (ft) from the end-of-
September to the end-of-October to allow more operational flexibility for power
generation while also meeting downstream flow objectives including Priest
Rapids minimum flows and Lower Columbia River minimum flows for
navigation. This Proposed Action may result in lower end of September Lake
Roosevelt elevations when compared to previous operations, particularly in low
water years. Short-term operations would continue to be coordinated with the
tribes.

A modified Storage Reservation Diagram would include a planned draft rate of
0.8 feet per day (ft/day); this would not change the draft rate limit of 1.5 ft/day or
the deepest FRM elevation, typically on April 30. This Proposed Action changes
the planned timing and rate of the draft to satisfy the FRM requirements. FRM
space requirements are determined by water supply forecasts and upstream
storage reservoir capacity. FRM space requirements are determined by water
supply forecasts and upstream storage reservoir capacity, this calculation
methodology has been updated including changes to how Grand Coulee space
requirements respond to changes in upstream storage. The reduced draft rate
would reduce the risk of erosion along the shoreline and may reduce spill in some
years. This action will maintain the same level of flood risk and allow water
managers to better manage drafts for Grand Coulee under a wide range of
hydrologic conditions.

This Proposed Action could expedite the maintenance schedule for the power
plants and spillways of the Grand Coulee Project. The proposed changes to
maintenance operations could result in additional spill in limited situations;
changes to total outflows are not expected. The maintenance on the power plants
could reduce the number of generating units available, requiring additional spill in
some situations. The project could keep 27 of the 40 regulating gates and/or 8
drum gates in service and take the others out of service to perform spillway
maintenance activities. This action could improve safety, reliability, and the
capacity of power plants and spillways at Grand Coulee Dam.
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e Dworshak Dam

o Slightly deeper reservoir drafts at Dworshak Dam would be calculated in-season

to improve FRM operations, reduce spring spill at Dworshak, and increase
hydropower generation in the January to March timeframe when market demand
is higher. These modifications would result in a reduction of non-fish passage
spill in the spring, resulting in reduced TDG exposure to fish in the Clearwater
River below Dworshak Dam, and in particular, the salmon and steelhead raised at
Dworshak National Fish hatchery downstream of the dam. This action would be
implemented in a manner to limit the risk of the reservoir not refilling later in the
year. The Corps would define a rule curve through further coordination with
Bonneville to operate Dworshak.

e John Day Dam

o The Proposed Action would remove current restrictions on seasonal pool

elevations at John Day project in the winter, allowing more operating flexibility
for hourly and daily shaping of hydropower generation. The Proposed Action
would allow for operation of the reservoir across the full range possible, between
262.0 ft to 266.5 ft elevation outside of fish passage season, except as needed for
FRM. The Proposed Action will maintain a minimum elevation of 262.5 ft during
the irrigation season, generally March 15 through November 15.

The John Day reservoir elevation will be held to deter Caspian terns from nesting
in the Blalock Islands Complex from about April 10 to June 1 (see Reservoir
Operations (section 5.1.3.4) for additional details).

5113 Operations for the Conservation of Fish and Wildlife

The operation of the 14 CRS projects is managed to minimize impacts to ESA-listed anadromous
(e.g., salmon and steelhead) and resident species (e.g., Kootenai sturgeon, and bull trout), as well
as other non-listed species (e.g., salmonids, burbot, and lamprey), while achieving other project

purposes.

5.1.3.1

Storage Project Operations

The Action Agencies manage water and reservoir operations for both anadromous and resident
fish using the specific operations described earlier and in the BA. These operations consider
seasonal spring and summer flow objectives for migrating juvenile salmon and steelhead at
several representative locations in the Columbia and Snake rivers, and fall and winter flows for
spawning and incubating chum salmon below Bonneville Dam. While projects vary, in general,
this includes the following:

e Operate Libby, Hungry Horse, Grand Coulee, and Dworshak to be at their elevation
objectives in early April (for example Grand Coulee attempts to be at the elevation
objective on April 10th, the exact date to be determined during in-season management) to
maximize flows for the spring out-migration of juvenile salmon.
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Refill the storage projects by the end of June/early July (exact date to be determined
during in-season management) to provide summer flow augmentation consistent with
available water supply, spring operations, and FRM requirements.

Draft storage projects to their August 31 or September 30 elevation targets based on
water-supply volume forecast to support summer flow augmentation for juvenile fall
Chinook salmon migration.

Provide fall and winter tailwater elevations/flows to support chum salmon spawning and
incubation in the Ives Island area below Bonneville Dam, and to provide access for chum
spawning in Hamilton and Hardy Creeks.

Balance the consideration of these priorities with all authorized project purposes.

The Corps and Reclamation will determine the summer draft from the Libby and Hungry Horse
projects for the purposes of delivering flow augmentation for downstream fish based on a local
water supply forecast. Additionally, this modified elevation objective would be incrementally
adjusted over a range of water supply conditions. These changes would allow water managers to
balance local resident fish priorities in the upper basin with downstream flow augmentation for
the Columbia River downstream of Chief Joseph Dam.

The Proposed Action would modify draft rates at Libby to provide water managers more
flexibility to incorporate local conditions in the upper basin and alter flow management
so that local flood durations and start of refill operations are tied to Kootenai Basin
runoff. Draft targets remain the same as current operations in December and for forecast
greater than 6.9 maf at Libby. During refill (generally April and May to July), the VARQ
refill flow calculation will be adjusted to real-time local water conditions and account for
planned releases, such as the sturgeon volume release. Implementing this action would
improve water management flexibility to respond to local FRM conditions in the Upper
Basin. It would also provide greater flexibility to provide suitable temperature and flow
conditions to benefit resident fish. As this operation is implemented, adjustments to
provide more space in the reservoir may be made with input from interested parties if
new information emerges about nutrient dynamics and temperature impacts in the
reservoir and river that could not be captured with the current modeling tools.

The Proposed Action would begin influencing reservoir elevations after December 31,
and its effects are best understood by looking at the spring, when the lowest reservoir
elevation typically occurs. The modified draft rate at Libby causes the spring reservoir
elevation to be lower when the seasonal water supply forecast is less than 6.9 maf at
Libby Dam. A benefit of the deeper draft is to help the reservoir warm faster in the
spring so that warmer water will be available for flows to benefit Kootenai River white
sturgeon (the Sturgeon Pulse) that starts in mid-May.

The Proposed Action adjusts the refill equations for all years, which results in increased
likelihood of reservoir refill in all but the lowest 5 percent of years. The change in refill
shaping is most notable prior to the Sturgeon Pulse, and then again after it. The Sturgeon
Pulse shape and volume is expected to remain unchanged (i.e., from current CRS
operations), which can commence as soon as early April in some years and continue
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through June depending on the required volume to be released. Action Agencies estimate
that the peak reservoir elevation would usually be achieved in July or early August; there
would be a 4 percent increased chance of the reservoir reaching elevation 2,454 ft
NGVD?29 or higher (within 5 ft of the full pool elevation of 2,459 ft NGVD29) by July
31. In August and September, the reservoir elevation would generally be about 1 ft to 4
ft higher than current CRS operations.

The Proposed Action will also increase the peak refill elevation in combination with a
sliding scale end-of-September target elevation dependent on the water supply forecast at
Libby and Hungry Horse dams, rather than the system wide water supply forecast at The
Dalles. The Sliding Scale at Libby and Hungry Horse action targets a higher elevation
than used in previous operations, specifically in the wettest 25 percent of years. These
changes can carry over into October and November in some years.

The reservoir levels are expected to be higher in the months of July, August and
September. In July, this is attributable to the modified draft rate at Libby Dam, which
tends to increase the peak refill elevation. In August, the higher reservoir levels are
attributable to a combination of the Modified Draft at Libby and Sliding Scale at Libby
and Hungry Horse actions. In September, the higher reservoir levels are attributable to
the Sliding Scale at Libby and Hungry Horse actions, which has fewer years drafting to
2,449 ft NGVD29 than under past operations (due to the change in forecast location), and
many more years with elevations above 2,452 ft NGVD29 then under past operations.

Libby Dam Outflow. The Proposed Action includes modified draft and refill and "sliding
scale" operations at Libby Dam, which affect drafting and refill operations and have a
direct effect on outflows throughout the year. Notably, in dry years, water releases may
be lower in late April and May and higher flows in June, July and August. In wet years
water releases may be higher in late April and lower flows in late June, July and August.
Monthly average outflow from Libby Dam in average to dry years is expected to increase
in January, February, and March, followed by a reduction in outflow in April and May as
refill begins (caused primarily from the modified draft rate) (Corps et al 2020b Table 7-
7). However, the Sturgeon Pulse volume and shape will remain unchanged, which
happens in all but the 20 percent driest years, because the reduction in outflows in those
years happens prior to the start of the Sturgeon Pulse. The shape of the Sturgeon Pulse
volume will continue to be adaptively managed in season by the Flow Plan
Implementation Protocol. The Sturgeon Pulse continues through sometime in June
depending on the water supply forecast. In dry years, the summer outflows are expected
to be 2000 to 3000 cubic feet per second (cfs) higher due to the higher refill elevations
resulting from the modified draft rate. After the annual Sturgeon Pulse is completed,
changes in outflow occur as a result of the proposed sliding scale at Libby and Hungry
Horse dams and modified draft rate at Libby Dam (i.e., modified operations target a
higher end-of-September elevation in the wettest 25 percent of years based on the Libby
Dam water supply forecast).
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e Bonners Ferry Flow. The Proposed Action would also affect flows at Bonners Ferry. In
general, the flows would differ in much the same way as at Libby Dam, though to a
smaller degree due to dilution effects of major tributaries downstream of the dam and
effects of backwater from Kootenay Lake. The reason for the changes seen at Bonners
Ferry are the same as those described for Libby Dam outflow (Corps et al 2020b, Table
7-8).

Changes to operations of storage projects will result in small changes in Lake Roosevelt
inflow as compared to previous CRS operations. Increases in flow are more prevalent in
the winter months and decreases in flow within one percent may occur in the spring and
summer months. The change in upstream flow accounts for much of the change seen in
the Grand Coulee outflow and influences reservoir elevations at Lake Roosevelt.

The Action Agencies also propose to continue to pursue agreement with Canada, through the
1964 Columbia River Treaty annual agreements (up to 1.0 maf) released within the May to July
period) or long-term Non-Treaty Storage Agreements (up to 0.5 maf released in the spring to
benefit juvenile migrants in the lowest 20™ percentile of water conditions (Dry Year Strategy), if
not used in the prior year.

513, Spring Juvenile Fish Passage Spill Operations

Spring spill operations will occur from April 3 to June 20 at the four Lower Snake River
projects, and from April 10 to June 15 at the four Lower Columbia River projects or as defined
in the Fish Passage Plan (FPP). Daily spill caps to meet tailrace TDG targets will be coordinated
with NMFS and adjusted daily as necessary, and will be within state TDG water quality
standards and implementation guidelines. Target spill levels for spring 2021 at each project are
defined in Table 1.

The intent of the flexible spring juvenile fish passage spill operation is to: (1) provide fish
benefits (increasing spill levels to improve juvenile passage conditions and survival rates and
adult returns), (2) provide federal power system benefits, (3) ensure operational feasibility, and
(4) evaluate the biological effectiveness of the spring spill operation. As described in the Action
Agencies’ Proposed Action, spring spill levels will follow the flexible spill concept (Corps et al.
2020a). Beginning in the spring of 2021, the four Lower Snake River and McNary dams will all
operate up to 125 percent TDG Gas Cap spill for a minimum of sixteen hours per day, and each
project may operate under “performance spill” for up to eight hours per day. The Dalles Dam
will spill to 40 percent spill. John Day Dam will spill to 120 percent TDG gas cap spill for 16
hours per day with 32 percent spill occurring during 8 hours of performance spill. Bonneville
Dam will spill up to 125 percent TDG (with a 150 kcfs [thousands of cubic feet per second] spill
constraint), for 16 hours and eight hours of performance spill at 100 kcfs per day. Typically, the
eight hours of performance spill may be split into two separate blocks with one beginning in the
AM hours, and one in the PM hours or used over a consecutive period of time, not to exceed 8
hours. There is one exception to this operation at Little Goose Dam. When the adult fish
passage trigger of 25 spring Chinook salmon is met counted passing upstream of Lower
Monumental Dam, performance spill must be implemented in the morning hours at Little Goose
Dam and continue for eight consecutive hours of to reduce the risk of adult Snake River
spring/summer Chinook salmon passage delay.
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In general, performance spill blocks are intended to provide more flow through turbine units.
Higher daytime powerhouse flow is intended to provide power marketing flexibility and benefit
passage conditions for adult migrants that can have difficulty passing during high spill at some
projects. The Gas Cap spill periods are intended to increase spillway passage, reduce forebay
residence time, and reduce powerhouse encounter rates for downstream migrating juvenile
salmonids. Attempts will be made to minimize in-season changes to the proposed spill
operations, but if substantial impacts are observed (e.g., potential delays to adult migration, gas
bubble trauma [GBT] above water quality agency biological thresholds for salmonids and non-
salmonid fish, increased river flows, transmission reliability, spill due to lack of market, lack of
turbine capacity, or effects on navigation), operations may be adjusted. The Corps will
coordinate these changes and decisions through the established Regional Forum. Existing GBT
monitoring and adaptive management protocols for juvenile salmon will be used to determine if
GBT thresholds have been exceeded. If thresholds have been exceeded, and if river conditions
allow, the Action Agencies may reduce spill, where appropriate, in accordance with Oregon' and
Washington® water quality standards and implementation guidance.

Table 1. Summary of proposed spring spill levels at lower Snake and Columbia River projects.
momer | JEXSTLL | PEREORMANCE ST ARD SiLE

Lower Granite 125% Gas Cap 20 kefs

Little Goose 125% Gas Cap 30%
Lower Monumental 125% Gas Cap 30 kefs

(uniform spill pattern) (bulk spill pattern)

Ice Harbor 125% Gas Cap 30%

McNary 125% Gas Cap 48%

John Day 120% TDG target 32%

The Dalles 40% 40%
Bonneville 125% Gas Cap 100 kcfs

(150 kcfs maximum spill
constraint)

(Source: Corps et al 2020a, Tables 2-9 and 2-13)

' The Oregon Environmental Quality Commission approved the Order Approving a Modification to the Oregon’s
Water Quality Standard for Total Dissolved Gas in the Columbia River Mainstem at the January, 24, 2020 meeting.
The Order was signed on February 11, 2020 by the Oregon Department of Environmental Quality director.

20n July 31, 2019, Washington Department of Ecology proposed amendments to Chapter 173-201A WAC Water
Quality Standards for Surface Waters of the State of Washington (AO # 19-02). On December 30, 2019, Ecology
adopted the final rule amendments. U.S. EPA approved the rule on March 5, 2020. The amendments adopted into
rule include the numeric criteria for total dissolved gas or TDG in the Snake and Columbia rivers at WAC 173-
201A-200(1)(f)(ii).
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The process for adaptive management of the flexible spill component of the CRS operations
(Adaptive Implementation Framework or AIF) is attached to the draft EIS Appendix R (Part 2),
released on February 28, 2020 for public review and comment. As part of the requirements by
the Washington State Department of Ecology, the Action Agencies will investigate the feasibility
of native non-salmonid fish collection at the current Juvenile Bypass Systems (JBS) locations
and explore the practicality of native non-salmonid fish collection and GBT monitoring through
the Northern Pikeminnow Removal Program index sampling that currently exists downstream of
a dam project where 125 percent TDG gas cap spill occurs.

During the 2020 spring spill season, the first year when some dams will be spilling at 125
percent TDG gas cap spill, GBT monitoring of juvenile salmonids will continue using the
primary established protocols. The unpaired fins and eyes will be examined for the presence of
bubbles and the area covered with bubbles will be quantified at five of the CRS dams (Lower
Granite, Little Goose, Lower Monumental, McNary and Bonneville dams). Native non-salmonid
fish collected in the JBS, or through other locations in-river or at the dam, will be monitored
using the same methods applied to salmonids. The data will be reported to fisheries management
entities and the water quality agencies of Washington and Oregon on a daily basis. The data will
be made available to other interested parties through Fish Passage Center (FPC) weekly reports
and when postings are made to the FPC web site during the season. The 2020 sampling
methodologies and data collected will be used to develop biological monitoring plans required
for the 2021 spring spill season’. If feasible, the Action Agencies will also explore the
practicality of secondary native non-salmonid fish collection and GBT monitoring through the
Northern Pikeminnow Removal Program index sampling that is carried out downstream of dam’s
when/where 125 percent TDG gas cap spill is being occurring.

5135 Summer Juvenile Fish Passage Spill Operations

Summer spill operations will occur from June 21 to August 31 at the four Lower Snake River
projects, and from June 16 to August 31 at the four Lower Columbia River projects or as defined
in the annually updated FPP. The Proposed Action describes that summer spill will be divided
into two periods, an initial summer spill period occurring from the end of spring spill until
August 14, and a late summer spill period which begins on August 15 and ends on August 31
(Corps et al. 2020a). Target summer spill levels at each project are defined in Table 2. The
Action Agencies may reduce spill, where appropriate, in accordance with Oregon and
Washington water quality standards and implementation guidance.

The Action Agencies will operate Lower Granite, Little Goose, Lower Monumental, and Ice
Harbor Dams at Minimum Operating Pool (MOP) with a 1.5 ft operating range from April 3
until August 14 unless adjusted on occasion to meet authorized project purposes, primarily
navigation (Table 1.3-4). Except for the John Day Project, the Lower Columbia River projects
(Bonneville, The Dalles, and McNary) will be operated within the normal forebay operating

3 Many activities in 2020 were disrupted by travel restrictions and social distancing recommendations to reduce the
risk of unintentionaly spreading the coronavirus, COVID-19. Therefore, it is possible that some of these activities
will be revisited in 2021 for implementation.
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range for each project (Table 3). The John Day reservoir will maintain a minimum elevation of
262.5 feet during the irrigation season, generally March 15 through November 15, except as
needed for FRM.

Table 2. Summary of proposed summer target spill levels at lower Snake and Lower Columbia
River projects.

Late Summer Transition Spill
PROJECT Initial Summer Spill Operation Operation
(August 15-August 31)

Lower Granite 18 kefs Removable Spillway Weir (RSW)
or 7 kefs
Little Goose 30% Adjustable Spillway Weir or 7 kefs
Lower Monumental 17 kefs RSW or 7 kefs
Ice Harbor 30% RSW or 8.5 kefs
McNary 57% 20 kefs
(with no spillway weirs)
John Day 35% 20 kefs
The Dalles 40% 30%
Bonneville 95 kefs 50 kefs

(Source: Corps et al 2020a, Tables 2-10 and 2-14)

5.1.3.4  Reservoir Operations

From April 10 to June 1 (or as feasible based on river flows), the John Day reservoir elevation
will be held between 264.5 ft and 266.5 ft to deter Caspian terns from nesting in the Blalock
Islands Complex during this period. The Action Agencies intend to begin increasing the forebay
elevation prior to initiation of nesting by Caspian terns to avoid take of tern eggs; operations may
begin earlier than April 10 (when the reservoir is typically operated between 262.0 ft and 266.5
ft). The operation may be adaptively managed due to changing run timing; however, the intent is
to begin returning to reservoir elevations within the Minimum Irrigation Pool (MIP) range (262.5
to 264.5 feet) from June 1 (but no later than June 15), which generally captures 95 percent of the
annual juvenile steelhead migration. John Day will operate within the MIP range (262.5 to 264.5
feet) through August 31 to support juvenile fish migration. The results of this action would be
monitored and communicated with the Service and NMFS (collectively the Services) in
appropriate forums (i.e., Technical Management Team [TMT], Fish Passage Operations and
Maintenance [FPOM], and Studies Review Work Group or SRWGQG). During the operation,
safety-related restrictions would continue, including but not be limited to maintaining ramp rates
for minimizing project erosion and maintaining power grid reliability.
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Table 3. Minimum Operating Pool, Minimum Irrigation Pool (MIP), and Normal Operating
Elevation Range for CRS projects.

Normal Operating 1.5 ft MOP/2.0 ft MIP
] Elevation Range Restricted Elevation Range
Project
Minimum Maximum Minimum Maximum
Lower Granite 733.0 738.0 733.0 734.5
Little Goose 633.0 638.0 633.0 634.5
Lower Monumental 537.0 540.0 537.0 538.5
Ice Harbor 437.0 440.0 437.0 438.5
McNary 337.0 340.0 N/A N/A
John Day 262.0 266.5 262.5 264.5
The Dalles 155.0 160.0 N/A N/A
Bonneville 71.5 76.5 N/A N/A

(Source: Corps et al. 2020a, Tables 2-8, 2-11, and 2-12)

5.1.3.5 Transport Operations

The start of juvenile transport operations at Lower Granite, Little Goose, and Lower
Monumental dams will target April 24 (collection starting on April 23), but may start as early as
April 15. Prior to 2018, juvenile transport generally began on May 1. The earlier transport date
is intended to provide additional flexibility to adjust to earlier juvenile migration timing, increase
transport rates for spring migrants (which would otherwise decrease substantially as a result of
the proposed Flexible Spill Operations), and evaluate the value of transporting fish earlier in the
season. The decision to initiate transport will be made annually and will be coordinated through
the TMT and the Regional Implementation Oversight Group (RIOG), but transport will begin no
later than May 1. This is consistent with operations in 2018-2020, when transport began on
April 24. In 2020, transport operations will continue through the end of October at Lower
Granite and Little Goose Dams and through the end of September at Lower Monumental Dam,
regardless of when spill ends. As part of ongoing discussions between parties of the 2019 to
2021 Flexible Spill Operation Agreement, cessation of transport operations between June 21 and
August 15 may occur (Action Agency letter to NMFS dated December 19, 2018). Allowances
for adaptive management through established regional forum processes may lead to further
modifications to the transport program.

514 Operations for Power System Management

The Action Agencies propose to continue operating the 14 federal CRS projects to generate
electricity to meet regional load (demand). Power will be generated using any remaining
flexibility to manage water flow, and to meet the daily and seasonal demand for electricity
(Corps et al. 2020a). This includes balancing electricity demand and supply, managing the
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system to address or avoid emergencies, and integrating renewable resources. Bonneville must
also manage and provide operating reserves based on required reserve obligations using
dispatchable energy generation* to ensure that generation within the balancing authority area
matches load at all times through the deployment of balancing reserves, and maintains the safety
and reliability of the transmission grid by dispatching contingency reserves during unplanned,
emergency events (e.g., failed generator event). See the biological assessment (Corps et al.
2020a), Section 2.3.3, and the April 2020 clarification letter for more details (Corps 2020a).

5141  Fall Operational Flexibility for Hydropower

The Proposed Action modifies the Lake Roosevelt minimum refill elevation of 1,283 ft from the
end-of-September to the end-of-October to allow more operational flexibility for power
generation while also meeting downstream flow objectives, including Priest Rapids minimum
flows and Lower Columbia River minimum flows for navigation. This Proposed Action may
result in lower Lake Roosevelt elevations at the end of September. Based on 80 years of
historical records and modeling results, the end-of-September elevation was below 1,283 ft in
approximately 40 percent of years and in October the elevation is projected to be below 1,283 ft
in approximately 10 percent of the days. For comparison, under the previous operation, the
reservoir elevation was modeled to be at or above 1,283 ft by the end of September each year;
however, during dry years refilling to this elevation impacted power generation flexibility.

5.1.4.2  Turbine Operations Above +1 Percent Peak Efficiency Range

As one component of the Proposed Action, the Action Agencies will have the flexibility to
operate turbines above the £1 percent of peak efficiency range at all 14 dams, including the four
Lower Snake River and four Lower Columbia River dams. Generally, for power, the best
operating range for turbines is within =1 percent of peak efficiency, where the most power is
produced for a given volume of water; however, there are some conditions that can be
advantageous to operate at higher levels. This element of the Proposed Action would occur
under limited conditions, frequencies, and durations to provide grid reliability, flexibility to
incorporate other resources (such as wind, solar, other hydro projects, gas, coal, and nuclear),
and additional power generation when demand and market is available.

During the months of April to August, the Action Agencies intend to meet all required fish
passage spill operations (beginning April 3 on the Lower Snake River and April 10 on the Lower
Columbia River or as described in the FPP), before operating turbines above the 1 percent
efficiency range, as described in the biological assessment (Corps et al. 2020a). During spring
and summer fish passage, the Action Agencies will operate as a soft constraint within 1 percent
peak efficiency and as a hard constraint of within and above 1 percent peak efficiency when
implementing the use of emergency, contingency reserves, mitigating TDG during high flow
events, and carrying balancing reserves. Action Agencies will continue to assemble project

4 Dispatchable generation refers to sources of electricity that can be dispatched (generation is increased or
decreased) at the request of power grid operators or of the plant owner to meet fluctuations in demand or supply.
Often, baseload power plants, such as nuclear or coal, cannot be turned on and off in less than several hours. The
time periods in which a dispatchable generation plant may be turned on or off may vary in time frames of seconds,
minutes or hours.
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specific summaries on a monthly basis. These summaries will report incidences where
operations exceed +1 percent of peak efficiency range, as outlined in Appendix C of the FPP
(reporting requirements in Section 5, Quality Control). During the rest of the year, September 1
to April 3 on the lower Snake River and April 10 on the lower Columbia River, the same soft
constraints will be implemented; however, turbines may also be operated within normal range
(including above and below 1 percent peak efficiency range).

Contingency reserves will be used to meet energy demands caused by unexpected events
such as transmission interruption or failure of a generator. The exact timing, magnitude,
and the location of the need to deploy contingency reserves cannot be predicted, which
makes pre-coordination for each individual event impossible. These events are rare and,
when they occur, Action Agency system operators will strive to cover the contingencies
without temporarily operating above the +1 percent of peak efficiency range. On
average, contingency reserves at each project are estimated to be deployed once per
month for up to 35 minutes and are limited in duration (not to exceed 90 minutes).
Carrying contingency reserves above the 1 percent peak efficiency range would provide
operating flexibility and if an event is large enough to require action for greater than 90
minutes (e.g., loss of generation from nuclear plant), Bonneville will find other tools to
maintain grid reliability. As currently defined in the FPP, any operations above +1
percent of peak efficiency range that are deployed per project for contingency reserves
will be reported.

Periods of high spring run-off may result in TDG production above State water quality
standards of 125 percent saturation. In those instances, the Action Agencies may operate
turbines above the 1 percent of peak efficiency range to mitigate for TDG. The purpose
of mitigating TDG production is to reduce the duration and magnitude of water quality
standards exceedances in the tailraces of each project due to lack of market, lack of
turbine capacity spill levels at high river flow levels. While TDG management may
occur at lower flows, if there are a high number of turbine outages, the Proposed Action
would occur when minimum flow levels reach 160 kcfs on the Lower Snake River and
340 kefs on the Lower Columbia River. During these high flow conditions, the Action
Agencies intend to operate all available turbines before exceeding the upper £1 percent of
peak efficiency range.

The Action Agencies will coordinate with the Regional Forum, in this case Fish Passage
Operations and Maintenance, a forum that includes NMFS, the Service, and regional
partners, to implement a priority list of TDG mitigation operations by project.
Coordination will aid in the development of a prioritized operation that minimizes
negative impacts to fish and considers fish condition and survival metrics, gatewell
hydraulics, unit design and project capacity. As currently defined in the Fish Passage
Plan, any operations above +1 percent of peak efficiency range that are deployed per
project for TDG mitigation will be reported.

Bonneville is responsible for electrical grid reliability, which requires the use of

balancing reserves to follow sub-hourly power demand and supply fluctuations. Because
supply must equal demand for power second-by-second, power generation must increase
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and decrease automatically as demand for power changes. Furthermore, to integrate the
use of other renewable power sources, balancing reserves assist in compensating for
within-hour changes (e.g., due to changes in wind and solar availability). More
specifically, Bonneville assigns a share of balancing reserves to Grand Coulee, Chief
Joseph, and each of the four lower Snake and four lower Columbia projects according to
the amount of operating flexibility each project has for the prevailing water conditions.

To meet expected power demand, an hourly basepoint of target megawatts is allocated to
available generating units at each project. If actual within hour generation is different
from the set basepoint, then the project is deploying reserves to either increase generation
(deploy reserves upward) or decrease generation (deploy reserves downward) to preserve
the balance of supply and demand. Basepoint departures would have increased risk of
generating above 1 percent of peak efficiency range if the basepoint was set near the
upper 1 percent limit. There must be flow thresholds met and a positive market (i.e., net
demand for power) to acquire enough load to set a basepoint near the upper 1 percent
limit. During these high flow conditions, the Action Agencies intend to operate all
available turbines before exceeding the upper £1 percent of peak efficiency range.

As part of the Proposed Action, Bonneville intends to set all hourly basepoints for
expected power demand within £1 percent of peak turbine efficiency at all dams. As part
of the Proposed Action, Bonneville intends to set all hourly basepoints for expected
power demand with in £ 1 percent of peak turbine efficiency at the lower Snake and
Columbia River dams. The application of balancing reserves at across multiple and up to
all eight projects is expected to result in a reduction in magnitude of departures from
basepoint within each hour. The Action Agencies anticipate this proposed operation will
result in a frequency and magnitude of events that, on average, does not exceed a 30
hours per month, per project. Actual use of the Proposed Action is expected to be lower
with the application of basepoint restrictions within +1 percent of peak efficiency ranges,
(over 50 percent of the time balancing reserves would be below the upper £1 percent of
peak efficiency). Additionally, there must be flow thresholds met and a positive market
(i.e., net demand for power) to acquire enough load to set a basepoint near the upper 1
percent; during high flow conditions, markets can be negative and therefore Bonneville
would not want to operate the turbines above +1 percent of peak efficiency ranges.

Bonneville will continue to assemble and provide monthly summaries of project specific
excursions from %1 percent of peak efficiency operating ranges to the Corps, as outlined in
Appendix C of the FPP (reporting requirements in Section 5, Quality Control). The Corps will
continue to provide annual reports to NMFS of reportable excursions from +1 percent operating
range during fish passage season, which include codes associated with excursions (e.g., code 13,
TDG reduction and code 7, emergency conditions or system failures associated with system
reliability for contingency reserves) (Appendix C, Table C-1 of the FPP). Action Agencies will
coordinate with the Services on future reporting requirements prior to the initiation of the
Proposed Action. After three years of the proposed operation, the Action Agencies will produce
a summary of frequency and duration of operations that occurred above =1 percent of peak
efficiency turbine operating range by project during spring and summer spill operations (as
prescribed in Appendix C of the FPP) and will coordinate with the Services on future operations.
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51435  Extension of Zero Generation Operations

In the Pacific Northwest, energy demands have typically peaked in the wintertime as the need for
heating increases. Ensuring a sufficient supply of electricity in the winter can be a challenge,
particularly when demand increases dramatically region-wide and little or no electricity is
available in the wholesale market during cold temperature events. Because most renewable
resources generate when the wind blows or the sun shines, regardless of when residents and
businesses in the Northwest need the electricity, other generators (typically hydropower and gas-
fired power plants) must adjust their power generation to compensate for fluctuations in energy
produced by these variable resources (i.e., to integrate the renewable power sources). Within
normal operating limits and other project requirements, Bonneville uses the capacity of the CRS
projects to support the integration of these additional carbon-free energy resources into the
regional and western electrical grid. This ancillary service provided by the CRS is becoming
increasingly important as more wind and solar power sources come online in the Pacific
Northwest. A component of how wind and solar power resources are integrated into the CRS
includes the flexibility to cease power generation when there is little demand.

Between October 15 and February 28, when power market conditions warrant and when river
conditions make it feasible, power generation at Snake River projects may cease, and water
stored, during nighttime hours, most commonly implemented between 2300 and 0500 hours
when demand for power is lowest and other renewable resources are generating surplus power
(or both). During this time, river flow occurs through operation of passage facilities only. This
operation will end no later than 2 hours before dawn between October 15 and November 30.
During the operation between December 15 and February 28, daytime hours will no longer be
excluded from this operation, and up to 3 hours of daytime cessation will be part of the Proposed
Action.

This shift in current operation would allow operators to save water in low demand periods to use
for hydropower generation during higher demand periods. The timing and need for ceasing
power generation during this period of time is difficult to predict. However, based on previous
operations between December 15 and February 28 and during nighttime hours only, Bonneville
estimates the use of this operation may occur one out of every 3 to 5 days at each project. See
the biological assessment (Corps et al. 2020a) and Water Management Plan for additional
details.

515 Operations for Irrigation/Water Supply

Reclamation and Corps propose to continue to store and divert water for irrigation and water
supply (Corps et al. 2020a, Section 2.3.5). This includes the operation of the CBP and the
mainstem hydrologic effects of several Reclamation irrigation projects that are not coordinated
with the CRS (The Dalles Project; Chief Joseph Dam Project; Umatilla Projects, including Phase
I and Phase II; Yakima Project; Deschutes Project; and Crooked River Project are included in
this consultation). Depletions from these non-CRS irrigation projects are included in the
Columbia River hydrologic models for the CRS.
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The Corps manages some CRS reservoir levels to allow for irrigation on private agricultural
lands. The Corps’ Northwestern Division Reservoir Control Center coordinates and modifies
operations to maintain water levels for incidental (non-federal and federal) irrigation projects in
both John Day and McNary Reservoirs. The Lower Snake River projects also provides irrigation
water by maintaining stabilized reservoir levels that enable the installation and operation of
pumping stations.

516 Operations for Navigation

The Action Agencies propose to continue operating the eight projects on the lower Columbia and
lower Snake rivers for navigation (Corps et al. 2020a Section 2.3.4). This includes managing
reservoir elevations, filling and draining navigation locks, and maintaining navigation locks.
Adjustments in spill or reservoir operating ranges may be required at any of the lower Snake or
Lower Columbia River projects to address navigation safety concerns and to maintain the
authorized depth in the federal navigation channel. This may include changes in spill patterns,
reductions in spill, including short-term spill cessation, or adjustments to MOP operations.

These adjustments may sometimes be necessary during the spring or summer fish passage season
and possibly during periods of low or high flows.

517 Operations for Recreation

The Action Agencies propose to continue the operation of the 14 CRS projects to support
recreational activities (Corps et al. 2020a, Section 2.3.6). This includes managing reservoir
elevation and river flows. Both recurring and one-time requests for special operations to support
recreation are considered, within normal operating limits and other project requirements
including FRM and fish conservation operations.

518 System Maintenance

The Action Agencies propose to continue to maintain the 14 CRS projects (Corps et al. 2020a,
Section 2.4). This includes scheduled, or routine, maintenance of fish facilities, spillway
components, navigation locks, generating units, and supporting systems to ensure project
reliability and to comply with North American Electric Reliability Corporation (NERC)/Western
Electricity Coordinating Council (WECC) regulatory requirements.

Routine maintenance includes actions to reduce or contain the releases of oils and greases from
federal dams into the Snake or Columbia rivers. For equipment in contact with the water, the
Corps has developed best management practices to avoid accidental releases and to minimize the
adverse effects in the case of an accidental release. The Corps has also begun using, where
feasible, “environmentally acceptable lubricant™ greases and in some cases has replaced greased
equipment with greaseless equipment. The Corps has also developed and are implementing oil
accountability plans with enhanced inspection protocols and are reporting annually for the four
lower Snake River and four lower Columbia River projects to comply with the Clean Water Act
(CWA).
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At Bonneville Dam, periodic dredging in the forebay is required to ensure reliable operation of
fishways. The area near the Bradford Island Fish Ladder exit is surveyed annually and is
dredged every year or two. Similar work is done near the turbine units that supply attraction
water to the Washington Shore Fish Ladder. A barge-mounted suction or clamshell dredge is
used to remove material for eventual upland disposal and standard turbidity control actions are
employed. The operation takes one week to complete and would continue to be conducted
during the in-water work period (December to March), in accordance with the Fish Passage Plan.

Spill operations at Bonneville Dam routinely pull large rock material onto the spillway apron.
This material must be removed to prevent structural damage and disruption to spill operations
and minimize impacts on fish. Rock removal is generally needed every year that spill exceeds
150 kefs, approximately 7 years out of 10. Hydrosurveys will continue to be conducted
annually, usually in September, and will typically take one day to complete. Rock material
removal would occur during the in-water work period (December to March), in accordance with
the FPP and in coordination with FPOM. Rock material is typically removed using a clamshell
dredge mounted on a barge then placed at upland disposal sites.

At Dworshak Dam, there are three generating units, which discharge into the North Fork of the
Clearwater River. From September 15 through the end of February, units are taken down, one at
a time, to perform annual inspection and maintenance. One of the generating units is brought
down for six weeks for cavitation repair. This outage is scheduled because the turbines must be
dewatered to provide access. Each of the remaining units is typically out of service for 2 weeks
to 4 weeks during this annual inspection and maintenance period. Similar to turbine
maintenance at Chief Joseph Dam, fish protection protocols have been developed for turbine
dewaterings at Dworshak Dam in response to past events which resulted in the loss of adult B-
run steelhead. These protocols began being implemented in 2017, are included in the FPP, and
coordinated through the FPOM coordination team. Fish protection protocols for unit operation
testing will continue to be developed by the Corps in coordination with the Services. To further
minimize and avoid Snake River Basin injury and mortality, the Corps will continue to
implement and improve protocols regarding Dworshak Dam turbine unit operations and
maintenance, and associated FPOM coordination, consistent with the 2020 FPP.

System maintenance also includes unscheduled maintenance. Unscheduled maintenance can
occur any time there is a problem or unforeseen maintenance issue or emergency that requires a
project feature, such as a generator unit, to be taken offline in order to resolve. Unscheduled
maintenance occurring in combination with ongoing scheduled maintenance can significantly
reduce the generating capability and hydraulic capacity of the project. The timing, duration, and
extent of these events are unforeseeable. These events are communicated through the
appropriate teams under the Regional Forum, such as the FPOM coordination team and TMT, to
minimize negative effects on fish.

Maintenance that is planned but is not performed at regular intervals (e.g., unit overhauls, major
structural modifications, or rehabilitations) is non-routine maintenance. Non-routine
maintenance is not performed at a regular pre-determined frequency, and includes tasks that are
more significant than routine scheduled maintenance. Non-routine maintenance includes power
plant modernization and major rehabilitations of CRS project features, described below.
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During the expected timeframe of this consultation, improved fish passage (IFP) turbines will be
installed at 3 out of 6 turbine units at Ice Harbor Dam. At McNary Dam, the status of turbine
replacement is near the completion of the design phase and is expected to begin replacement
within the next 15 years. At John Day Dam, initiation of the design phase has begun and the
likelihood of completion during this consultation is uncertain. The Action Agencies, in
coordination with NMFS and the Service, will consider cessation of turbine intake bypass screen
installation at these projects if direct fish passage survival studies demonstrate a neutral or
beneficial effect.

The Corps will repair the existing jetty and retaining wall located near the north shore adult
ladder entrance at Little Goose Dam where significant erosion has occurred. During unusually
high flows in 2011, the jetty rock was severely degraded, which led to the ladder entrance flow
to be somewhat degraded by the tailrace eddy flow when spill exceeds 30 percent. Replacing the
jetty with large rock and/or large coffer cells will restore passage conditions to pre-2011 levels at
the north shore ladder entrance when spill exceeds 30 percent at Little Goose Dam.

5.2 Non-Operational Conservation Measures to Benefit ESA-listed Salmon and
Steelhead

In addition to the operational actions described above, the Action Agencies propose to continue
non-operational conservation measures to address uncertainty regarding the effects of further
increases in spring spill, and to help offset any residual adverse effects of system management.
These non-operational actions include support for conservation hatchery programs, predation
management, and habitat improvement actions in the Columbia River Estuary and various
tributaries. The Action Agencies’ approach to mitigating the effects of CRS management on
ESA-listed salmon and steelhead is consistent with conservation strategies established in
regional salmon and steelhead recovery planning processes.

521 Structural Modifications at Mainstem Dams

The Action Agencies propose to implement several structural modifications at the lower Snake
and Columbia River dams. These modifications are described in more detail in the biological
assessment (Corps et al. 2020a, Section 2.6.1.1). At Lower Granite Dam, the Corps will monitor
follow-on modifications to the juvenile bypass separator which were implemented to reduce
delay, injury, and stress to salmon and steelhead, bull trout, and non-target species. Where
beneficial and feasible, the Corps will develop and implement operational or structural solutions
to address. The Corps will design and implement cost effective structural modifications to the
Lower Granite Dam adult fish trap to reduce delay and stress for adult salmonids.

Consistent with the recommendations presented in NMFS’ 2015 Adult Sockeye Salmon Passage
Report (NMFS 2016), the Corps will continue monitoring and reporting all mainstem fish ladder
temperatures and identify ladders that have substantial temperature differentials (> 1.0 °C).
Where beneficial and feasible and in coordination with FPOM (or other appropriate Regional
Forum), the Corps will develop and implement operational or structural solutions to address
maximum temperatures and temperature differentials in adult fish ladders at mainstem lower
Snake and Columbia dams identified as having these problems.
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The Corps will implement enhanced debris management at Lower Snake River and McNary
projects. Seasonally, pulses of woody debris can accumulate on turbine unit trash racks and
enter bypass systems and can injure ESA-listed salmonids and cause considerable maintenance
challenges for dam operators. In recent years, Lower Granite Dam’s debris boom used in
conjunction with the RSW have effectively passed large amounts of debris, increasing debris
loads at downstream Lower Snake River dams and at McNary Dam. In response, the Corps has
begun to identify potential new operational or structural solutions for managing debris. The
Corps will continue to investigate potential operational or structural solutions for effective
forebay debris management at McNary Dam and the Lower Snake River dams. Where necessary
and feasible and in coordination with FPOM, the Corps will design and implement solutions
designed to minimize and reduce ESA-listed salmonid injury and mortality associated with
debris accumulation.

522 Conservation and Safety Net Hatchery Actions

To support ESA-listed salmon and steelhead species affected by CRS management, the Action
Agencies will continue to fund the operation and maintenance of safety net and conservation
hatchery programs that preserve and rebuild the genetic resources of ESA-listed salmon and
steelhead in the Columbia and Snake River basins. The purposes of conservation programs are
to rebuild and enhance naturally reproducing ESA-listed fish in their native habitats using
locally adapted broodstock, while maintaining genetic and ecological integrity, and supporting
harvest where and when consistent with conservation objectives. Safety net programs are
focused on preventing extinction and preserving the unique genetics of a population using
captive broodstock to increase the abundance of the species at risk.

5.2.2.1  Conservation and Safety Net Hatcheries

The Action Agencies note the continued existence of their respective independent,
congressionally-authorized hatchery mitigation responsibilities, including, but not limited to,
Grand Coulee mitigation, John Day mitigation and programs funded and administered by other
entities, such as Lower Snake River Compensation Plan (LSRCP), which is administered by the
Service. Similar to the conservation and safety—net programs and where appropriate, the Action
Agencies will conduct separate consultations addressing effects to ESA-listed species from the
operations and maintenance, as well as associated monitoring and evaluation (including tagging)
for these programs. Most of these programs have been previously consulted on by the Service
and are discussed in Section 9.4.7.
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5.2.3

Conservation Actions for Lamprey

The Action Agencies propose to implement several structural measures designed to improve
passage and survival of Pacific lamprey (Entosphenus tridentatus) as funding becomes available.
Any structural or operational changes intended to improve passage conditions for Pacific
lamprey will be coordinated with the Services to assure neutral to beneficial effects on ESA-
listed species. The Action Agencies propose the following structural measures to improve
lamprey survival:

524

Modify turbine intake bypass screens that cause juvenile lamprey impingement. The
Corps will replace existing extended-length bar screens with screens designed to reduce
juvenile lamprey entanglement at Little Goose and Lower Granite dams. The upgrades
would occur when existing screens need replacement;

Expand network of Lamprey Passage Structures in fish ladders at Bonneville, The Dalles
and John Day dams, and modify existing structures;

Modify turbine cooling water strainer systems to safely exclude juvenile lamprey; and,

Modify existing fish ladders, incorporating lamprey passage features and criteria into
ladder modifications at lower Snake and Columbia River dams. Modifications may
include ramps to submerged weir orifices, diffuser plating to provide attachment surfaces,
diffuser grating with smaller gaps, refuge boxes, wetted walls, rounded weir caps and
closure of floating orifice gates.

Predator Management and Monitoring Actions

The Action Agencies propose to continue actions to reduce the ESA-listed salmon and steelhead
eaten by predators (Corps et al. 2020a Section 2.6.1.3) through the following actions:

Pinniped Management at Bonneville and The Dalles Dams

o Installation and potentially improve sea-lion exclusion devices in ladder entrances at
Bonneville Dam;

o Provide dam access and, as practicable, other support (e.g., crane support) for land-
and water-based harassment and trapping efforts by state and tribal agencies;

o The Corps will fund dam-based hazing (focusing on deterrence from fishway
entrances) and haul out dissuasion of pinnipeds from March 31 through May 31 and
from August 15 through October 31 at Bonneville Dam. Hazing season start and end
dates may be adjusted, in coordination with NMFS, based on factors such as the
number of animals present and hazing effectiveness;

o Develop and implement, in coordination with NMFS, a revised Bonneville Dam
pinniped predation monitoring plan that reflects current and near-future management
needs. The Corps will continue to provide monthly and annual reports to NMFS and
FPOM; and,

o Haze pinnipeds observed in the vicinity of fish ladder entrances at The Dalles Dam as
needed.
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Pikeminnow Predation Management

o

O

Implementation of the Northern Pikeminnow Management Program, including the
Sport Reward Fishery (May through September) and Dam Angling programs (May
through October);

Work with partners to understand and develop new management opportunities (i.e.,
revised sampling methods to replace electrofishing);

Adaptively manage the Dam Angling Program component to address new site-
specific predation using test fisheries along Snake River hydroelectric projects; and,

Coordinate with the Services locations of future actions within the Dam Angling
Program, especially if new site-specific predation locations become a priority.

Avian Predation Management

o

ImOplementation of Inland Avian Predation Management Plan. The Corps will
monitor presence or absence of Caspian terns (once during the breeding season) on
Crescent Island indefinitely. Reclamation will continue to monitor, passively and
actively dissuade Caspian terns, and (optionally) lethally take up to 200 tern eggs (all
sites combined) on Goose Island and other areas in the North Potholes Reservoir until
permanent and sustainable nesting deterrents achieve the metric thresholds outlined in
the Inland Avian Predation Management Plan: less than 40 breeding pairs per site,
and less than 200 breeding pairs all sites combined within reservoir. At the
conclusion of the Synthesis Report, and informed by preliminary information from
the 2020 studies funded by Bonneville and the Priest Rapids Coordinating Committee
(PRCC), the Action Agencies will coordinate with the Services through the
appropriate Regional Forum workgroup (e.g., FPOM) to determine need for and
scope of future Action Agency-sponsored inland avian predation management and
monitoring in the Columbia Plateau;

Implementation of the Caspian Tern Management Plan. On East Sand Island, the
Corps will continue to implement management actions, including preparing 1.0 ac of
suitable tern nesting habitat and passive and active dissuasion outside the 1.0 ac tern
nesting area. The Action Agencies will monitor peak colony size (nesting pairs) and
predation rate (on passive integrated transponder [PIT]-tagged juvenile salmon) until
actions achieve the management goal: less than 4,375 breeding pairs (3-year average).
To date, this management goal has been met in 2017 and 2019. Afterwards, the
Caspian tern East Sand Island peak colony size and predation impact/rates on PIT-
tagged juvenile salmonids will be monitored, as warranted by study findings and
regional coordination. At the estuary dredge material placement islands (Rice, Miller,
Pillar and other locations as warranted), the Corps will conduct active and passive
dissuasion, potentially lethally take up to 100 tern eggs, and monitor tern presence or
absence, per commitments under a separate 2012 NMFS Opinion. Further, if
warranted at the alternative (constructed) sites in Oregon and Northern California, the
Corps will maintain nesting habitat to attract and retain terns until those islands are
legally transferred to Oregon, Washington or the Service. At the conclusion of the
Synthesis Report, and informed by preliminary information from the 2020 studies
funded by Bonneville and the PRCC, the Action Agencies will work with the
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Services through the appropriate Regional Forum workgroup (e.g., FPOM) to
determine need for and scope of future Action Agency-sponsored Caspian tern
management and monitoring in the Columbia Plateau; and,

o Implementation of East Sand Island Double-Crested Cormorant Management Plan.
On East Sand Island, the Corps will continue to implement Phase 2 management
actions, including active and passive dissuasion and (optionally) lethally take up to
500 Double-Crested Cormorant eggs, as warranted. The Action Agencies will
monitor peak colony size and predation rate (on PIT-tagged juvenile salmon) through
2020 and as needed thereafter. In the Columbia River Estuary, the Corps will also
monitor dispersal, disposition (e.g., roosting, nesting, etc.) and colony size through
2020 and as needed thereafter. On the estuary dredge material placement Islands
(Rice, Miller, Pillar and other locations as warranted), the Corps will conduct passive
and active dissuasion, (optionally) lethally take up to 250 Double-Crested Cormorant
eggs, and monitor cormorant presence or absence, per commitments under a separate
2012 NMFS Opinion. Finally, at the conclusion of the Synthesis Report, and
informed by preliminary information from the 2020 studies funded by Bonneville and
the PRCC, the Action Agencies will work with the Services through the Regional
Forum workgroup (e.g., FPOM) to determine need for and scope of future Action
Agency-sponsored double-crested cormorant management and monitoring on East
Sand Island and the larger Columbia River Estuary.

o The Action Agencies will complete:

= A synthesis of avian predation data collected through implementation of the three
avian management plans to assist in assessing the effectiveness of these actions on
a basinwide scale. In 2020, Bonneville intends to fund an analysis of presence or
absence, abundance, and colony-specific information, and predation rates of
piscivorous waterbird colonies (including unmanaged sites) within the Lower
Columbia River, from McNary Dam downstream through the Columbia River
Estuary (Corps et al 2020a);

= An avian predation deterrence at Lower Columbia and Lower Snake River dams.
The Corps will continue avian predation deterrence and monitoring activities at
all eight lower Columbia and Lower Snake River dams. At each dam, bird
numbers will continue to be monitored, birds foraging in dam tailraces will be
hazed (to include, in some circumstances, lethal take) and passive predation
deterrents; and

= An avian predation deterrence operation of John Day Reservoir. As described in
the CRSO EIS, the Action Agencies propose to increase the the reservoir
elevation up to 2 feet above the MIP range during the spring. This operation
would deter Caspian terns from nesting at Blalock Island Complex. The intent is
to decrease rates of Caspian tern predation on ESA-listed juvenile salmon and
steelhead in the Lower Columbia River.
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525 Estuary Habitat Actions

The Action Agencies propose to continue implementing the Columbia Estuary Ecosystem
Restoration Program (CEERP) to increase the capacity and quality of estuarine ecosystems, and
improve the opportunity for access by juvenile salmonids. This element of the Proposed Action
will help address uncertainty related to any residual effects of the Proposed Action from the
CRS, including uncertainty regarding such effects in the face of climate variability.

The Action Agencies propose to prioritize habitat improvement sites by identifying regions with
the greatest potential to benefit yearling and subyearling life-history types of ESA-listed salmon
and steelhead. Examples of potential actions include: reconnecting floodplains, recreating
wetland channels, enhancing riverine habitat, removing fish passage barriers, reducing non-
native species, and restoring native vegetation. The Action Agencies will continue to use the
Expert Regional Technical Group (ERTG) to provide technical information and analysis of
issues to the Action Agencies regarding the most effective types of actions to pursue in the
estuary (i.e., what actions will result in the greatest benefit), assist the Action Agencies in
developing project prioritization criteria, (i.e., where will we get the greatest benefit), and
reviewing completed projects.

The Action Agencies propose to reconnect an average of 300 acres per year of floodplain habitat
for the first 10 years of this consultation. After the first five years of this consultation, the Action
Agencies’ will work with the NOAA Fisheries to evaluate the cumulative effectiveness of these
and past projects in the estuary, and evaluate additional opportunities and needs. They note that
because project cancellations and delays have sometimes occurred years into project
development, there is uncertainty in forecasting into the future. The Action Agencies therefore
propose to include a “5-year rolling review,” which will evaluate the acreage restored to date and
projects available for the next 5-year period in their annual CEERP restoration and monitoring
plan. The CEERP will continue to include action effectiveness monitoring and research using a
three-level approach, to improve the estuary habitat program over time as information becomes
available that addresses current and future uncertainties. Several efforts are already underway:

e Synthesis Memorandum. Every five years or so, the Action Agencies will reevaluate the
state of the science, their accomplishments to date, and the effects and trends of estuary
habitat improvement actions. The latest memorandum was finalized in August June
2018;

e ERTG’s Landscape Perspectives. The Action Agencies, NMFS, and ERTG continue to
consider landscape ecology concepts and principles that can refine and direct where to
focus future restoration efforts; and,

e Uncertainties research. With the development of additional landscape criteria, ERTG
will revisit and rank the critical uncertainties that require new or continued attention.
These recommendations, along with lessons learned and key findings from the Action
Agencies’ RM&E program, will guide future research objectives and study designs.
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The intent of each of the undertakings listed above is to refine and learn a more effective
approach to restoring estuary habitat. The Action Agencies describe these proposed endeavors,
and their continued on-the-ground habitat improvement, as a commitment and willingness to
analyze the outcomes and results of these actions to improve their understanding and the
effectiveness of habitat improvement in the estuary.

52.6 Tributary Habitat Actions

The Action Agencies propose to implement targeted tributary habitat improvement actions as
offsite mitigation to help address uncertainty related to residual adverse effects of CRS
management on the listed salmon and steelhead that migrate through the CRS, including
uncertainty regarding such effects in the face of climate change (Corps et al. 2020a, Section
2.6.1.4 and Appendix D; Corps 2020a).

5261 Implementation Approach

The Action Agencies commit that their tributary habitat improvement actions will be informed
by recovery plans and other best available information and science; will build adaptively on the
science-based strategies and research and monitoring information developed during
implementation of tributary habitat improvement actions under the 2008/2010/2014 FCRPS
biological opinions and the 2019 CRS biological opinion; and will maintain the extensive
network of collaboration with local experts and implementing partners developed under those
biological opinions.

Implementation will be guided by the Tributary Habitat Steering Committee (THSC), which was
established under the 2019 CRS Opinion. In addition, a Tributary Technical Team will be
formed to provide scientific guidance to support implementation of the program and to help
ensure that program goals and objectives are achieved.

The Action Agencies will focus implementation of tributary habitat improvement actions on
priority populations. Initially, these will be the priority populations identified in the 2008
FCRPS Opinion, but the Action Agencies will work with NMFS to refine population priorities.
The Action Agencies will prioritize actions based on locally developed implementation strategies
that prioritize actions based on assessments of limiting factors and, eventually, of habitat
capacity by species and life stage. Such assessments will identify watersheds and action types
believed to offer the greatest potential to contribute to species viability. Action prioritization
will also consider climate impacts as relevant to action locations and types. Input from the
Tributary Technical Team will also inform action prioritization. In general, the Action Agencies
intend that actions to improve habitat complexity will be the primary effort under this Proposed
Action, with a corresponding focus on larger and more complex actions.
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526,  Implementation Commitments: Actions, Metrics, and Plans

For the period covered by this consultation, the Action Agencies will complete, or have in
process, habitat improvement actions for three major population groups (MPGs) within the
Snake River spring/summer Chinook salmon Endangered Species Unit, for four MPGs within
the Snake River steelhead DPS, and for Upper Columbia River spring Chinook salmon and
Upper Columbia River steelhead.

In addition, the Action Agencies may implement habitat improvement actions for Mid-Columbia
River steelhead and for the populations of Columbia River chum, Lower Columbia River coho,
Lower Columbia River Chinook, and Lower Columbia River steclhead that have been affected
by CRS management. The Action Agencies will develop, with input from NMFS, a series of
prospective 5-year implementation plans that outline the specific actions the Action Agencies
intend to implement in that timeframe.

5.2.6.3 Implementation Reporting

The Action Agencies will provide NMFS with information sufficient to ensure that
implementation is consistent with the level of effort committed to in the Proposed Action, and to
evaluate the implementation and effectiveness of the tributary habitat improvement program both
quantitatively (e.g., through life-cycle modeling) and qualitatively. During the first year of the
Proposed Action, the THSC, in collaboration with the Tributary Technical Team, will coordinate
the final requirements for implementation reporting, and will assure that reporting objectives are
met.

The Action Agencies will report annually on implementation, with a more comprehensive report
on, and analysis of, implementation at 5-year intervals.

5264  Climate Change

Many of the habitat improvement actions planned, designed, funded, and implemented by the
Action Agencies will help support resilient habitats and flexibility to adjust to climate change.
For example, actions to enhance riparian areas, stream complexity, and stream flow will help to
ameliorate streamflow and temperature changes and increase habitat diversity and population
resilience.

5265 Research, Monitoring and Evaluation

The Action Agencies will continue to monitor habitat status and trends information, including
stream temperature and flow, to conduct implementation and compliance monitoring to ensure
that habitat improvement actions are implemented as planned, to support effectiveness
monitoring related to their habitat mitigation efforts at a range of scales, including the site and
watershed scales, and to fund fish and habitat research projects with regional partners as funding
and priorities allow.
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The Action Agencies will implement a tributary habitat RM&E program to assist in regional
efforts to assess tributary habitat conditions, limiting factors, and habitat-improvement
effectiveness and to address critical uncertainties associated with offsite habitat mitigation
actions. The Action Agencies’ RM&E efforts are intended to work in concert with similar
efforts funded by other federal, state, tribal, utility, and private parties that, when combined will
contribute to basin-wide RM&E data and analyses.

The Action Agencies have also committed to engaging in a collaborative process with NMFS,
the Service, the Northwest Power and Conservation Council (NPCC), Tribes, and other regional
partners to develop and implement a Columbia River Basin tributary habitat research,
monitoring, and evaluation strategy that will align with and directly support project
documentation and project effectiveness to meet the needs of the THSC and Tributary Technical
Team. Further, the Action Agencies will coordinate with NMFS, the Service, the THSC, and
other regional partners to identify core habitat data objectives, to evaluate the success of the
Action Agencies’ program, and to support adaptive management. During the development of
this habitat RM&E strategy, the Action Agencies will continue to fund tributary habitat RM&E
to address interim needs and habitat management applications during the term of this
consultation.

53 Conservation Measures for Kootenai River White Sturgeon

As part of the Proposed Action, Bonneville will provide funding and/or technical assistance to
support implementation of a variety of activities to benefit Kootenai sturgeon, including
conservation aquaculture, habitat, and other actions, as described further below. Planning and
implementation for the habitat and nutrient enhancement actions occur in 5-year phases using an
adaptive management approach to inform decisions regarding performance of these actions in
addressing physical limiting factors for sturgeon. Funding of conservation measures for
Kootenai sturgeon after 2025 will be subject to Bonneville’s prioritization of available funds;
investments in fish and wildlife by Bonneville for protection, mitigation and enhancement will
be prioritized based on biological and cost-effectiveness and their connection to mitigating for
the impacts of the CRS. A brief description of the various activities undertaken for the
conservation of Kootenai sturgeon is as follows.

53.1 Conservation Aguaculture

As part of the Proposed Action, Bonneville will provide funding in accordance with the terms
outlined in the Memorandum of Agreement between Bonneville and the Kootenai Tribe of Idaho
(KTOTI) for the KTOI’s Kootenai River Native Fish Conservation Aquaculture Program for
sturgeon (Bonneville and KTOI 2013). The conservation aquaculture program incorporates both
short- and long-term objectives, with production strategically determined annually based on
RM&E and in coordination with regional partners. Restoration opportunities will be identified
by a variety of means, including: analysis of limiting factors; expert knowledge of specific
conditions; field assessments; interpretation of aerial imagery to identify land use, open water
features, current tributary alignments, and existing stands of vegetation; and analysis of spatial
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data layers, including land cover classification mapping, modern and historical wetland
distribution within the floodplain, soil characteristics, floodplain elevations relative to current
bank-full flows, and parcel ownership.

532 Habitat Improvement Actions

As part of the Proposed Action, Bonneville will continue to implement habitat actions in the
Kootenai River to benefit Kootenai sturgeon, using a tiered, reach-specific restoration strategy to
help guide identification and development of site-specific habitat restoration actions. The Action
Agencies will work with implementation partners, including the KTOI, Idaho Department of
Fish and Game (IDFG), and existing advisory teams (e.g., Co-Manager Advisory Team and Peer
Review Advisory Team), to identify and prioritize restoration opportunities in the Braided
Reach and Meander Reach during the first 5 years of the period covered by this consultation.

Each restoration opportunity incorporates a number of different restoration treatments and is
designed to address reach-specific limiting factors and restoration strategies, which are grouped
together into restoration nodes. An initial prioritization of these restoration nodes is complete;
however, the details of the specific actions to be implemented in 2021 through 2025 will be
determined based on a two-tiered approach to project categorization, with priority given to Tier 1
actions over Tier 2 actions, as described further below. The Action Agencies expect to initiate,
on average, one comprehensive Tier 1 action per year in the near term (2021 to 2025) of this
action to benefit Kootenai sturgeon.

Tier 1 and Tier 2 actions are described below:
e Tier 1 Action Categories

o Floodplain restoration and enhancement. Restoration of floodplain habitat in the
Meander Reach will improve overall ecosystem health for a range of species present
in the Kootenai River, including white sturgeon. These actions are the highest
priority for funding because they will contribute the most to improving ecosystem
function. Large cottonwood plantings and wetland riparian revegetation discussed in
the CRSO EIS are considered part of the Kootenai sturgeon Tier 1 actions for
floodplain restoration and enhancement.

o Maintenance of existing habitat projects. To assure that previously completed habitat
actions continue to benefit Kootenai sturgeon, it may be necessary to conduct
maintenance actions at these existing habitat projects (i.e., replacing woody material,
replanting, and pool deepening). When these maintenance activities are necessary to
maintain or return functionality, then these actions will count toward the one project
per year target during the first 5 years of this consultation.

o Restoration of kokanee spawning habitat. Habitat enhancement actions within the
tributaries of the Kootenai River may increase kokanee spawning potential, and
further promote juvenile to adult survival of kokanee salmon. Kokanee salmon serve
as an important prey species for sturgeon and bull trout. Actions of enhancement
may include improving tributary confluence areas by increasing their depth, adding
complexity and cover, reducing sediment deposition, and reestablishing the
floodplain and the native vegetation upon it.
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e Tier 2 Action Category

o Supplemental spawning gravel. Placement of suitable substrate materials (for
instance, clean rock) near known sturgeon spawning areas may occur as a Tier 2
action. If enacted, gravels of approximately 3 inches to 8 inches may be placed on
the river bottom in layers representing a gravel mat of up to 1 ft of thickness. These
gravels may further promote egg attachment, reduce potential for egg suffocation, and
provide cover for larval sturgeon.

The coming years will provide important additional data about whether ecosystem-based
improvements are effective at spurring changes in sturgeon reproductive behavior in the wild.
Therefore, following the initial 5-year commitment, the Action Agencies will work with the
Service and implementation partners to evaluate the current conservation status and needs of
Kootenai sturgeon to determine scope and scale of actions appropriate to consider implementing
for the remainder of the period covered by this action. The Action Agencies therefore commit to
work collectively with the Service, implementation partners, and technical advisory teams to
evaluate progress in 2025 and assess whether adaptive management changes are warranted in
this ecosystem-based approach.

The Action Agencies expect these prospective actions, combined with the comprehensive
improvements in spawning and rearing habitat already implemented as well as continued nutrient
additions and Libby Dam operations designed to cue spawning behavior, will be sufficient to
establish conditions favorable for enabling sturgeon reproduction and carrying capacity when
these long-lived species reach sexual maturity.

Site-specific effects on bull trout, Kootenai sturgeon, and their designated critical habitat from
implementation of future restoration actions under the Kootenai River Habitat Restoration
Program will be addressed through the Service’s 2013 programmatic Opinion for the program
(USFWS 2013b; 01EIFW00-2013-F-0278) or Project-specific consultations.

5.3.2.1 Adaptive Management

Throughout the duration of the Proposed Action, implementation of habitat actions to conserve
Kootenai sturgeon will be periodically reviewed and adaptively managed in 5-year cycles, with

an existing commitment to initiate at least one Tier 1 habitat project per year from 2021 to 2025.
During this time, the Action Agencies, in coordination with the Service and other relevant
regional stakeholders, will use a process of regional coordination to develop a 5-year
implementation plan(s). Because of climate change vulnerabilities, Kootenai sturgeon
population status, and density dependence concerns, conservation priorities may change in scale,
scope, sequencing, or focus as more individuals in the river become sexually mature and
previously completed actions mature, potentially resulting in more ecological benefits being fully
realized.

37



The 5-year plan(s) will focus on the following activities:

e Identify and prioritize actions for implementation, and seek potential for refinement in
methods used for identification and prioritization of actions based on Kootenai sturgeon
conservation needs;

e Use the best available science at a watershed and reach scale to identify and prioritize
actions to address key limiting factors for Kootenai sturgeon;

e Implement high-priority, strategic habitat restoration projects that produce measurable
results;

e Maintain a collaborative prioritization framework that demonstrates objectivity,
transparency, and accountability, and manage the prioritization framework and associated
project implementation adaptively to assure maximum biological benefit; and,

e (enerate a set of scored and ranked criteria, developed and approved by local and
regional fish research and habitat biologists, ecologists, geomorphologists, and engineers,
that facilitates the ranking of conceptual restoration opportunities based on their
biological benefits.

An adaptive conservation approach acknowledges the changing nature of the factors that may
drive our understanding of which actions will provide the greatest benefits. The management
approach has to remain nimble enough to respond to new and evolving information (Corps et al
2020a, Appendix D).

532 .  Nutrient Enhancement

The construction of Libby Dam and the closure of the fertilizer mine upstream in British
Columbia altered the availability of nutrients in the Kootenai River below Libby Dam, and
downstream into Kootenay Lake in British Columbia. Lake Koocanusa, the reservoir created by
Libby Dam in Montana, acts as a nutrient sink, retaining approximately 63 percent of total
phosphorus (P) and 25 percent of total nitrogen (N), although levels of dissolved inorganic N
have been increasing recently above and below Libby Dam. The low levels of P and N have
resulted in oligotrophic (i.e., having a deficiency of plant nutrients) and ultra-oligotrophic
conditions in most reaches of the Kootenai River. These effects are also evident in Kootenay
Lake, because the Kootenai River provides approximately 60 percent of the inflow to Kootenay
Lake. Altered N and P ratios (in combination with other factors) in Kootenay Lake have been
shown to limit food web and fisheries development. The productivity of both Kootenay Lake
and the Kootenai River are important to the growth and health of sturgeon.

To mitigate the reduced nutrient availability and associated biological productivity in the
Kootenai River and Kootenay Lake, the International Kootenai Ecosystem Recovery Team
recommended a 5-year experimental nutrient restoration effort in the Kootenai River in 2003,
and extended the program to Kootenay Lake in 2004. Both programs continue today and are
briefly summarized below.
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5.3.2.2.1 Kootenai River nutrient enhancement

The nutrient supplementation consists of finely measured additions of liquid P to the Kootenai
River near the Idaho-Montana border. If the ambient N:P ratio drops below a predetermined
level, then N may be added, as happened briefly in 2009. Generally, application of nutrients is
metered out over time through an automated apparatus. Nutrient addition since 2013 occurs
from March 15 to October 31 annually. The Action Agencies will continue to support the
existing nutrient addition program during the period of this consultation.

The RM&E component of the project collects water quality and algal, macroinvertebrate, and
fish data. Results of this monitoring found statistically significant responses of fish productivity
over baseline measures during the first 5 years of the program. These results, coupled with other
reported findings from the lower trophic levels, demonstrate a significant positive benefit and
provide support for continued nutrient addition as an ongoing management activity in the
Kootenai River. Based on these results, Bonneville proposes to continue funding this action
through fiscal year 2025 and will continue to use RM&E results to inform future management
decisions.

53.22.2  Kootenay Lake Nutrient Addition

Experimental annual nutrient additions to the South Arm of Kootenay Lake began in 2004.
Under this program, fertilizer is added each year from June through August. Kootenay Lake
nutrification occurs via releases from boat-mounted tanks, with application carried out over a
predetermined course or courses. These actions have been implemented and monitored by the
British Columbia Ministry of Forests, Lands and Natural Resource Operations, with Bonneville
funding.

Since nutrient addition began in the South Arm of Kootenay Lake in 2004, numbers of native
kokanee salmon, a significant food source for adult and juvenile Kootenai sturgeon, have tripled
and rainbow trout biomass has doubled; this trend may have declined in recent years.
Additionally, significant numbers of kokanee salmon have begun to return to South Arm
Kootenay Lake tributaries in British Columbia and Kootenai River tributaries in Idaho. This
indicates that, in combination with the physical habitat restoration work on the tributaries,
nutrient mitigation actions in the Kootenay Lake are working together to benefit the larger
ecosystem. Based on this successful response to Kootenay Lake nutrient additions, Bonneville
proposes to continue funding this action through fiscal year 2025 and will continue to use
monitoring and evaluation results to inform management decisions regarding future actions.
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5323 Monitoring and Evaluation for Kootenai Sturgeon

Monitoring and evaluation activities funded by Bonneville are intended to achieve the following
goals: (1) determine if actions are being implemented as proposed; (2) determine whether actions
are effective in addressing the limiting factors they were intended to address (physical and
biological); and (3) identify critical uncertainties. Overall, the monitoring and evaluation
activities are intended to improve Kootenai sturgeon conservation by carrying out the following:

e continued monitoring of sturgeon behavior into the Braided Reach and beyond to
evaluate sturgeon response to completed habitat actions and the flow regime
implemented to encourage spawning;

e continued biological monitoring to better understand natural reproduction and juvenile
survival;

e continued biological and chemical monitoring associated with nutrient enhancement
activities; and

e monitor existing (constructed) habitat structures to assure they maintain their designed
purpose.

More specifically, monitoring and evaluation involves conducting assessments of spawning
activity (e.g., substrate mat sampling), collecting information about the population and health of
juveniles and adults (e.g., mark-recapture and telemetry tracking of individuals), assessing
completed habitat actions, and data management and reporting (KTOI 2005). Monitoring and
evaluation involves the continued collection of water quality data, including samples of algae,
zooplankton, and macroinvertebrates. Additionally, fish are collected and monitored to
determine their distribution, abundance, and other factors that help managers make additional
decisions.

These monitoring and evaluation studies build upon on an existing body of knowledge.
Additional priority information needed in this consultation and gathered through monitoring and
evaluation will be used to inform and modify existing actions, as well as design future actions as
part of Bonneville’s overall adaptive management approach. These monitoring and evaluation
studies are subject to modification based on the new scientific information, project results, or
other factors.

54 Conservation Measures for Bull Trout

Action Agencies propose the actions outlined in this section to provide direct and indirect
benefits to bull trout.

54.1 Albeni Falls Actions to Benefit Bull Trout

The Corps, in coordination with Bonneville, Service, and the Kalispel Tribe, completed and
approved a planning document regarding the construction, operation, and maintenance of an
upstream bull trout passage facility at the Albeni Falls project (Corps 2018). The goal is to allow
upstream migration past Albeni Falls Dam for bull trout entrained by the dam or for populations
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that would be reintroduced to the lower Pend Oreille River. The planning document addresses
project authority, cost-effectiveness, and technical feasibility, among other issues (Corps 2018).
On January 11, 2018, the Service issued an Opinion to the Corps on the construction, operation,
and maintenance of an upstream fish passage facility at Albeni Falls Dam (USFWS 2018a;
01EIFWO00-F-0259). The Corps received $6.5 million in the FY20 Work Plan for final design of
the upstream fish passage facility at Albeni Falls Dam (Corps 2020a). Additional details
regarding the Corps design process (e.g., geo-tech analysis, value engineering process, etc.) and
milestones to complete construction of the fish passage facility were outlined in a separate letter
(Corps 2020b). The funds will enable final design work to be initiated in 2020 completed by
2024. We believe that securing Congressional funding for final design demonstrates reasonable
certainty of the Corps’ continued support for this project. The Corps will continue to seek
funding to complete construction of the proposed upstream “trap and haul” fish passage facility,
and plans on continuing coordination with federal, state, and tribal agencies throughout this
process.

547 Kootenai River Perched Tributary Actions

Delta formations at tributaries of Kootenai River downstream of Libby Dam may be causing
upstream fish passage barriers to bull trout seeking spawning grounds in tributaries during
summer months. In 2021, Action Agencies will contribute funding for an initial assessment of
blocked passage to bull trout key spawning tributaries identified by the Service. The assessment
may cover a range of water year types but must include a dry water year to adequately
understand the problem. Upon completion of the initial assessment, Action Agencies, in
collaboration with local stakeholders and the Service, will develop an action plan and
prioritization process for tributaries identified as having blocked passage. Action Agencies will
work with the Service and stakeholders to identify and initiate a process to address two
restoration and/or improvement projects benefitting upstream passage opportunities over the
period from 2021 to 2026. Any additional improvement opportunities to benefit bull trout
passage in Kootenai River tributaries will be evaluated based on biological priorities and
available funding.

5413 Lower Columbia and Lower Snake River Actions to Benefit Bull Trout

Many of the proposed structural and operational passage improvements for salmon and steelhead
are expected to benefit bull trout. The BA provides additional detail and specificity regarding
proposed non-routine maintenance measures (including new IFP turbines at Ice Harbor, McNary
and John Day dams) and other proposed structural measures.

544 Bull Trout Monitoring at Lower Columbia and Lower Snake River Dams and Adaptive
Management Actions

The Action Agencies will continue to monitor for bull trout at the lower Columbia and Lower
Snake River dams. The primary means of monitoring bull trout will be through the Corps’ adult
fish counts program, PIT detection arrays in fish ladders and JBSs, and through the Smolt
Monitoring Program (SMP). Currently, all fish ladders at the eight Corps-operated dams on the
lower Columbia and lower Snake River are equipped with dual-readers (full-duplex and half-
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duplex). Pacific States Marine Fisheries Commission, with Bonneville funding, is currently
exploring feasibility of converting downstream passage PIT systems (full flow bypass PIT
readers in juvenile bypass systems). While fish passage monitoring is discussed below, specific
bull trout monitoring objectives include the following:

e Continue to visually count bull trout passing lower Columbia and Lower Snake River
dam fish ladders. Visual counts will be posted on the adult ladder count website and
documented in the Corps’ Annual Fish Passage reports. To minimize the risk of missing
observations of bull trout in fish ladders, reported daily and annual counts will include
both total net passage past count windows (i.e., typical window counts) and the number
of sightings (total number of observations, whether individuals were moving upstream or
downstream).

e Continue monitoring for migratory bull trout incidentally collected/handled in SMP
samples. Specific objectives are to:

o Record size and condition (e.g., descaling, injury, GBT) of all bull trout when
encountered in SMP samples, consistent with protocols for salmon and steelhead;

o Scan all bull trout encountered in SMP samples for PIT tags. If untagged, PIT-tag
and collect and store genetic samples (fin clips) of tagged bull trout to support annual
abundance estimates and spatial distribution monitoring. The Action Agencies will
make the genetic samples available to the Service upon request; and,

o Record and report bull trout observations, condition information, and any other
incidental sightings of bull trout in juvenile bypass facilities (e.g., at adult separator
bars) to the FPC web page (http://www.fpc.org/bulltrout/bulltrout_home.html).

¢ In coordination with the Service, use existing PIT detection sites at mainstem dam fish
ladders to track the movements and passage behavior of PIT-tagged bull trout.

e Document incidental recovery of bull trout PITs at mainstem nesting colonies within the
scope of current East Sand Island management plans or Bonneville-funded avian
predation studies of salmon and steelhead.

e Record and report bull trout observations during condition sampling for transport of
juvenile fish.

While there is limited understanding of bull trout passage behavior at mainstem dams, the
relative rarity of bull trout in the lower Columbia and Lower Snake Rivers makes direct passage
evaluations (e.g., active telemetry, acoustic imaging) infeasible. The Action Agencies will
continue to rely on passage studies elsewhere (for example, mid-Columbia Public Utility District
dam passage studies), incidental PIT detections at traps, weirs and electrofishing, visual counts,
and evaluations of passage behavior of other salmonids when considering the potential effects of
various structural or operational changes on bull trout.

Monitoring objectives will be refined as priorities evolve and the state of knowledge advances.

Action Agencies will continue to emphasize monitoring that fulfills mitigation requirements and
directly informs management needs.
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545 Downstream Passage (off season) for Bull Trout On Mainstem

The Corps will continue to refine and implement a multi-year research study (Section 5.7.4) to
determine the frequency, timing, and duration of off-season surface spill needed to effectively
pass adult steelhead downstream of McNary Dam. The Action Agencies assume that
modifications to operations or structures designed to safely and effectively pass adult steelhead
via surface spill will also benefit bull trout attempting to migrate downstream past McNary Dam.

546 Tributary Habitat Improvements for Bull Trout

As described in in the BA, the Action Agencies propose to continue prioritized tributary habitat
actions that provide biological benefit for the interior Columbia River Basin ESA-listed
anadromous salmonid species in this consultation. Implemented throughout the interior
Columbia River Basin, these projects improve habitat through a variety of actions. Examples
may include the following:

e fish passage and barrier removal,

e fish screening,

e instream flow acquisition,

e habitat protection through easement and acquisition,

e river, floodplain and wetland habitat improvements,

e riparian planting and fencing, and

e watershed enhancement including road removal and addressing invasive plants.
These actions have incidental benefits to bull trout in the targeted area where bull trout and
anadromous salmon and steelhead coexist. When developing tributary habitat projects for

salmon in areas where bull trout are present, the Action Agencies will proactively engage with
the Service to leverage benefits for bull trout where feasible.

547 Spawning Habitat Augmentation at Lake Roosevelt

In Lake Roosevelt, changes in elevation would result in higher rates of kokanee and burbot egg
dewatering in winter (which are prey species for bull trout), and lower reservoir levels in spring
would decrease access to tributary spawning habitat for redband rainbow trout. Increased
flexibility of refilling Lake Roosevelt that may occur through the month of October, depending
on the annual water conditions, may impact the spawning success of kokanee, burbot and
redband rainbow trout. In 2019, Bonneville funded year one of a three year study to determine
potential impacts of modifications in Lake Roosevelt refill to resident fish spawning habitat
access. Other evaluations will be conducted to determine potential impact areas. If study
evaluations and other available data indicate resident fish spawning habitat areas are impacted by
changes in reservoir elevations, the co-lead agencies will work with regional partners to
determine where to augment spawning habitat at locations along the reservoir and in the
tributaries (up to 100 acres).
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5.5 Status and Trends of Habitat and Fish

Bonneville will support the annual collection of stream temperature and flow across the
Columbia River Basin. The Action Agencies will continue to implement regional habitat data
collection to support existing long-term habitat monitoring efforts in a subset of watersheds
within the Snake River, Upper Columbia and Mid-Columbia evolutionarily significant units.
The Action Agencies will also continue to support fish status and trend monitoring for one
population per MPG for multiple life stages using a variety of sampling methods within the
Snake River, Upper Columbia, and Mid-Columbia evolutionarily significant units.

Additional monitoring for habitat or fish status and trends will be considered in the forthcoming
Columbia River Basin habitat RM&E strategy, developed with regional collaboration and
scheduled for completion within two years of the release of the 2020 Opinion.

5.6 Implementation, Compliance and Effectiveness Monitoring

The Action Agencies will fund ongoing implementation and compliance monitoring for
completed habitat actions to ensure that habitat improvement actions are implemented as
planned.

The Action Agencies will support effectiveness monitoring related to their habitat mitigation
efforts at a range of scales including the site and watershed scales. Bonneville will continue to
fund site and project-scale action effectiveness monitoring through completion of the Action
Effectiveness Monitoring (AEM) project study design through 2023 to monitor and evaluate the
Action Agencies’ salmon and steelhead tributary habitat improvement actions. The AEM project
was developed in 2013 to establish a comprehensive, consistent, and cost effective programmatic
approach to monitor and evaluate the large quantity of salmon and steelhead habitat
improvement actions implemented by Bonneville throughout the Columbia River Basin with
program partners including Tribes, Federal agencies, states, and non-profit organizations.

The Action Agencies will support the completion of a summary analysis and synthesis report for
the Columbia Habitat Monitoring Program to guide management decisions on habitat priorities
funded by Bonneville. The Action Agencies will continue to support fish status and trend
monitoring within the Entiat, Lemhi, and John Day basins.

5.7 Research

The Action Agencies intend to articulate future research priorities consistent with regional
critical uncertainties within the forthcoming habitat RM&E strategy. In collaboration with
NMEFS and when necessary to inform management decisions, the Action Agencies will fund fish
and habitat research projects with regional partners. To address the continued uncertainty around
the biological effects of increased spill associated with the Proposed Action, the Action Agencies
may implement a study (or studies) to test the biological effects of increased spill. Accordingly,
the Action Agencies will work with NMFS and other interested regional sovereigns (including
the Service) to develop and implement a test of the relative influence of system operations on
any effects from delay, fallback, and re-ascension.
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5.7.1

Juvenile Salmonid Monitoring at Lower Columbia and Lower Snake River Dams

The Action Agencies propose to implement the following juvenile fish monitoring actions:

5.7.7

Continue to annually fund and implement the Smolt Monitoring Program

Continue to implement and maintain the Columbia River Basin Passive Integrated
Transponder Information System or PTAGIS.

Implement improvements to PIT detection capability to support the development of in-
river juvenile salmon and steelhead survival estimates with specific improvements at or
near Bonneville Dam.

Further investigate juvenile fish survival if additional needs are developed through the
Adaptive Implementation of the Flexible Spill Operation Process (Appendix X in Corps
et al. 2020a).

Adult Salmonid Monitoring at Lower Columbia and Lower Snake River Dams

The Action Agencies propose to implement the following adult fish monitoring actions:

5.773

Visually count and report adult salmon, steelhead, and bull trout passage. In addition to
reporting net upstream passage, the Corps will report presence of bull trout in fish count
windows to ensure the relatively rare sightings are recorded;

Maintain PIT detection capability in adult fishways as needed to support monitoring of
adult survival through fishway re-ascension rates;

Monitor adult ladder counts and PIT-based re-ascension rates to identify any potential
delay or fallback issues associated with temperatures in the exit sections of fishways;

Monitor pinniped activity at Bonneville Dam, consistent with the monitoring plan to be
developed in coordination with NMFS;

Provide ongoing cost share to research the effects of nearshore ocean conditions on adult
returns; and,

Further investigate adult fish survival if additional needs are developed through the
Adaptive Implementation of the Flexible Spill Operation Process (Corps et al. 2020a,
Appx X).

Shad Deterrence

The Corps will investigate the feasibility of deterring adult shad from approaching and entering
the Lower Granite Dam adult fish trap, alleviating the need to remove shad from the trap while
processing adult salmon, steelhead and bull trout, and thereby reducing stress and delay for ESA-
listed target species. Actions for consideration will be developed in coordination with NMFS
and may include acoustic deterrents and operational changes, such as instituting plunging flows
or blocking overflow weirs.
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574 Off-season Surface Spill for Downstream Passage of Adult Steelhead

Each year, a portion of Mid-Columbia River steelhead migrate upstream past McNary Dam,
overshooting tributaries. These fish then migrate back downstream through McNary Dam during
months when there is no scheduled juvenile fish passage spill. In fall 2019, the Corps began an
initial evaluation of off-season surface spill (24 hours per week) as a means of providing safe and
effective downstream passage for adult steelhead and other fish, at McNary Dam. The Corps
will continue to refine and implement a multi-year evaluation to determine the frequency, timing,
and duration of the off-season surface spill needed to effectively pass adult steelhead
downstream of McNary Dam. Pending results of the evaluation, the Action Agencies will, in
coordination with NMFS, develop and implement an off-season surface spill operation at
McNary Dam. The Corps will use existing information and, if warranted, targeted studies to
determine whether other lower Columbia or Lower Snake River dams should be considered for
similar offseason surface spill operations. The Action Agencies may also investigate potential
structural modifications to spillway weirs that would allow reduced off-season spill volumes,
while providing effective and safe passage of adult steelhead.

575 Biological Testing of Improved Fish Passage Turbines and Screen Deployment
Cessation

In 2019, the Corps funded a study at Ice Harbor Dam’s Unit 2 (an IFP turbine unit outfitted with
fixed blades) to estimate direct injury and survival of juvenile Chinook salmon passing through
the new turbine runner. As additional turbine unit runners are replaced at Ice Harbor, McNary,
and John Day dams, the Corps may need to conduct additional direct injury and survival studies
or other evaluations to inform turbine designs and verify their biological effectiveness.
Particular study objectives and needs would be developed with NMFS, Service, and other
regional sovereigns through the Studies Review Work Group.

The Action Agencies propose consideration of cessation of deployment of turbine intake bypass
screens at Ice Harbor, McNary, and John Day dams following replacement of existing turbine
unit runners with new IFP designs. In addition to further coordination with NMFS, the Action
Agencies agree that any proposed changes in the configurations or operations at these dams
requires biological monitoring and evaluations. If the study results demonstrate a neutral or
beneficial effect, and NMFS concurs, the Action Agencies will consider cessation of turbine
intake bypass screen installation. The Action Agencies anticipate that acoustic telemetry studies
(beginning with Ice Harbor Dam) would be needed to evaluate dam passage and survival.
Additionally, the Action Agencies may need to conduct biological studies to assess the effects on
adult salmon and steelhead passage through JBSs and impacts on the SMP and PIT-based system
survival analyses. Particular study objectives and needs would be developed with NMFS,
Service, and other regional sovereigns through the Studies Review Work Group.
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576 Adult Salmon and Steelhead Passage Response to Pacific Lamprey Modifications

As proposed adult Pacific lamprey passage improvements are implemented, radio-telemetry,
video, or acoustic imaging studies may be needed to verify that structural or operational changes
have a neutral to beneficial effect on adult salmon and steelhead. Particular study objectives and
needs would be developed with NMFS, Service, and other regional sovereigns through the
Studies Review Work Group.

5.8 Reporting, Adaptive Management, and Regional Coordination

The Action Agencies propose to use the best available scientific information to identify and carry
out actions that are expected to provide immediate and long-term benefits to listed fish, while
continuing to operate for other authorized purposes set forth by Congress. To that end, the
Action Agencies propose to coordinate with NMFS, the Service, and other regional partners to

inform and signal appropriate adaptations to changing circumstances (Corps et.al, 2020a, Section
2.7).

581 Annual Biological Opinion Implementation Reporting

The Action Agencies propose to report annually to NMFS and the Service the following
information:

e Configuration or operational changes at the dams;

e Operations for juvenile fish (e.g., the placement of screens, the start and end of spill
operations);

e Transport operations (start and end of transport operations, number of fish transported);
e Operations for adult fish;
e Predation management actions;
e Results from monitoring operations, such as:
o Adult fish counts;
o Pinniped numbers and predation estimates at Bonneville Dam,;
o Juvenile fish in-river system survival estimates®; and
o Adult fish upstream conversion estimates.
e Tributary habitat improvements

o See the Action Agencies Proposed Action Section 2.6.1.4 (Tributary Habitat
Reporting and Evaluation) for details on tributary habitat improvement reporting.

3 NOAA Fisheries has historically produced estimates of juvenile in-river system survival and adult fish conversion
rates. The Action Agencies provide tagged fish, detection capability at dams, and maintain the PITagis database,
while NOAA analyzes the data, generates the estimates and delivers them to the Action Agencies for inclusion in
annual Biological Opinion reporting. The Action Agencies assume this collaborative arrangement will continue.
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e Estuary habitat improvements —
o Acres of estuary floodplain improved; and

o Miles of estuary riparian area improved.

5872 Adaptive Management and Regional Coordination

The Action Agencies propose to continue to use an adaptive management framework to manage
system operations and guide implementation of the additional non-operational measures to
benefit ESA-listed salmon and steelhead. The Action Agencies propose to continue to work
collaboratively with regional sovereign parties to adaptively manage the implementation of
system operations related to fish through various policy and technical teams, collectively referred
to as the Regional Forum,® and to implement year-round system operations related to fish and
adaptively manage operations, as necessary.

The process for adaptive management of the flexible spill component of the CRS operations
(AIF), is attached to the draft EIS Appendix R (Part 2), released on February 28, 2020 for public
review and comment. This AIF appended to the draft EIS replaces the previous draft version
shared with the Services on January 23, 2020.

During the 2020 spring spill season, the first year when some dams will be spilling at 125
percent TDG gas cap spill, GBT monitoring of juvenile salmonids will continue using the
primary established protocols. The unpaired fins and eyes will be examined for the presence of
bubbles and the area covered with bubbles will be quantified at five of the CRS dams (Lower
Granite, Little Goose, Lower Monumental, McNary and Bonneville dams). Native non-salmonid
fish collected in the JBS will be monitored using the same methods applied to salmonids. The
data will be reported to fisheries management entities, Corps, Resource Coordination Committee,
Bonneville TMT representatives, Corps TMT representatives, and the water quality agencies of
Washington and Oregon on a daily basis. The data will be made available to other interested
parties through FPC weekly reports and when postings are made to the FPC website during the
season. The 2020 sampling methodologies and data collected will be used to develop biological
monitoring plans required for the 2021 spring spill season.

583 Contingencies

The 2009 Adaptive Management Implementation Plan included triggers for: (1) unexpected
declines in adult abundance, and (2) environmental disasters or environmental degradation
(either biological or environmental) in combination with preliminary abundance indicators. The
Action Agencies propose to work with NMFS and other salmon managers, and will coordinate
with other appropriate parties in any region wide diagnostic effort, such as life-cycle models if

® This includes the Regional Implementation Oversight Group; (RIOG); Technical Management Team; (TMT);
Systems Configuration Team (SCT); Studies Review Work Group (SRWG); Fish Facility Design Review Work
Group (FFDRWG); and Fish Passage Operations and Maintenance coordination team. (FPOM).
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the early warning or significant decline triggers are tripped as defined in the NMFS’s 2014
biological opinion (i.e., five-year abundance trends, rolling four-year averages of abundance, and
where those metrics fall relative to particular percentiles).

5.9 Action Area

The Action Area is defined as all areas to be affected directly or indirectly by the federal action
and not merely the immediate area involved in the action (50 CFR 402.02). In delineating the
Action Area, we evaluated the farthest reaching physical, chemical, and biotic effects of the
action on the environment. The Action Area for this proposed federal action is based on the
geographic extent of flow management effects throughout the Columbia River Basin. Therefore
the Action Area for this Opinion includes the U.S. portions of the following:

e The mainstem Columbia River, from the uppermost extent of river affected by Lake
Roosevelt, down to and including the Columbia River Estuary and plume (i.e., near-shore
ocean adjacent to the mouth);

e Hungry Horse Reservoir and the South Fork Flathead River downstream of Hungry
Horse Dam to the confluence with the mainstem Flathead River; Flathead Lake;

e Lake Pend Oreille and the Pend Oreille River, including Albeni Falls Dam, to its
confluence with the Columbia River;

e Libby Reservoir (Lake Koocanusa) and the Kootenai River downstream of Libby Dam to
its confluence with the Columbia River;

e The Snake River below its confluence with the Salmon River, to the Snake River’s
confluence with the Columbia River;

e Dworshak Reservoir and the North Fork Clearwater River downstream of Dworshak
Dam, To its confluence with the Clearwater River, and the Clearwater River to its
confluence with the Lower Snake River;

e All stream reaches and land areas permanently or seasonally inundated by Hungry Horse,
Libby, Albeni Falls, Grand Coulee, Chief Joseph, Dworshak, Lower Granite, Little
Goose, Lower Monumental, Ice Harbor, McNary, John Day, The Dalles, and Bonneville
Dams within the high-water mark.

6 ANALYTICAL FRAMEWORK FOR THE JEOPARDY AND ADVERSE
MODIFICATION DETERMINATIONS

6.1 Jeopardy Determination

In accordance with policy and regulation, the jeopardy determination in this Opinion relies on
the following components:

1. The Status of the Species, which evaluates the species’ range-wide condition relative to

its reproduction, numbers, and distribution, the factors responsible for that condition, and
its survival and recovery needs.
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2. The Environmental Baseline, which evaluates the condition of the species in the Action
Area relative to its reproduction, numbers, and distribution without the consequences
caused by the Proposed Action, the factors responsible for that condition, and the
relationship of the Action Area to the survival and recovery of the species.

3. The Effects of the Action, which evaluates all future consequences to the species that are
reasonably certain to be caused by the Proposed Action, including the consequences of
other activities that are caused by the Proposed Action, and how those impacts are likely
to influence the survival and recovery role of the Action Area for the species; and

4. Cumulative Effects, which evaluates the consequences of future, non-Federal activities
reasonably certain to occur in the Action Area on the species, and how those impacts are
likely to influence the survival and recovery role of the Action Area for the species.

In accordance with policy and regulation, our jeopardy determination is made by evaluating the
consequences of the proposed Federal action in the context of the species’ current range-wide
status, taking into account any cumulative effects, to determine if implementation of the
Proposed Action is likely to cause an appreciable reduction in the likelihood of both the survival
and recovery of the species in the wild. The key to making this finding is clearly establishing the
role of the Action Area in the survival and recovery of the species as a whole, and how the
effects of the Proposed Action, taken together with cumulative effects, are likely to alter that
role.

6.2 Adverse Modification Determination

A final rule revising the regulatory definition of “destruction or adverse modification” of critical
habitat was published on August 27, 2019 (84 FR 44976). The final rule became effective on
October 28, 2019. The revised definition states:

“Destruction or adverse modification means a direct or indirect alteration that
appreciably diminishes the value of critical habitat as a whole for the conservation
of a listed species.”

In accordance with policy and regulation, the destruction or adverse modification determination
in this Opinion relies on the following components:

1. The Status of Critical Habitat, which describes the range-wide condition of the critical
habitat in terms of essential habitat features, Primary Constituent Elements (PCEs), or
physical and biological features that provide for the conservation of the listed species, the
factors responsible for that condition, and the intended value of the critical habitat as a
whole for the conservation/recovery of the listed species;

2. The Environmental Baseline, which refers to the condition of critical habitat in the Action
Area (without the consequences to critical habitat caused by the Proposed Action), the
factors responsible for that condition, and the conservation value of critical habitat in the
Action Area for the conservation/recovery of the listed species;
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3. The Effects of the Action, which represents all consequences to critical habitat that are
reasonably certain to be caused by the Proposed Action, including the consequences of
other activities that are caused by the Proposed Action, and how those impacts are likely
to influence the conservation value of the affected critical habitat; and

4. Cumulative Effects, which represent the consequences of future non-Federal activities
that are reasonably certain to occur in the Action Area and how those impacts are likely
to influence the conservation value of the affected critical habitat.

For purposes of making the destruction or adverse modification determination, the Service
evaluates if the effects of the proposed Federal action, taken together with cumulative effects, are
likely to impair or preclude the capacity of critical habitat as a whole to serve its intended
conservation function for the conservation of the listed species. The key to making this finding
is clearly establishing the role of critical habitat in the Action Area relative to the value of critical
habitat as a whole, and how the effects of the Proposed Action, taken together with cumulative
effects, are likely to alter that role.

7 STATUS OF THE SPECIES
7.1 Rangewide Status of Kootenai River White Sturgeon

On June 11, 1992, the Service received a petition from the Idaho Conservation League, North
Idaho Audubon, and the Boundary Backpackers to list the Kootenai River white sturgeon
(Kootenai sturgeon) as threatened or endangered under the ESA. The petition cited lack of
natural flows affecting juvenile recruitment as the primary threat to the continued existence of
the wild Kootenai sturgeon population. Pursuant to section 4(b)(A) of the ESA, the Service
determined that the petition presented substantial information indicating that the requested action
may be warranted, and published this finding in the Federal Register on April 14, 1993 (58 FR
19401).

A proposed rule to list the Kootenai sturgeon as endangered was published on July 7, 1993 (58
FR 36379), with a final rule following on September 6, 1994 (59 FR 45989).

7.2 Reasons for Listing

The Kootenai sturgeon is threatened by habitat modifications that primarily stem from a
significantly altered annual hydrograph. Significant levels of natural recruitment ceased after
1974, which coincides with commencement of Libby Dam operations. Changes in the
hydrograph, particularly from Libby Dam and the Corra Linn Dam (in Canada), have altered
Kootenai sturgeon spawning, egg incubation, and rearing habitats, and reduced overall biological
productivity of the Kootenai River. These factors appear to be adversely affecting the early life
stages of the Kootenai sturgeon. Other potential threats to the Kootenai sturgeon include
removal of side-channel habitats (important early-life stage habitats) and a loss/reduction of
ecosystem functions such as riparian function and nutrient inputs from flooding. Paragamian
(2002, pg. 375) reported that “Reduced productivity because of [a] nutrient sink effect in Lake
Koocanusa, river regulation, the lack of flushing flows, power peaking and changes in river
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temperature may have led to changes in fish community structure.” Changes in the fish
community structure may have favored an increase in fish species that prey on Kootenai sturgeon
eggs and free-embryos.

7.3 Species Description

Kootenai sturgeon are included in the family Acipenseridae, which consists of 4 genera and 24
species of sturgeon. Eight species of sturgeon occur in North America with Kootenai sturgeon
being one of the five species in the genus Acipenser. Kootenai sturgeon are a member of the
species Acipenser transmontanus.

White sturgeon were first described by Richardson in 1863 from a single specimen collected in
the Columbia River near Fort Vancouver, Washington (Scott and Crossman 1973, as cited in
NPCC, 2005, pg. 371). White sturgeon are distinguished from other Acipenser by the specific
arrangement and number of scutes (bony plates) along the body (Scott and Crossman 1973, as
cited in NPCC, 2005, pg. 371). The largest white sturgeon on record, weighing approximately
1,500 pounds was taken from the Snake River near Weiser, Idaho in 1898 (Simpson and Wallace
1978, pg. 51). The largest white sturgeon reported among Kootenai sturgeon was a 159 kilogram
(350-pound) individual, estimated at 85 to 90 years of age, captured in Kootenay Lake during
September 1995 (RL&L 1999, pg. 8). White sturgeon are generally long-lived, with females
living from 34 to 70 years (PSMFC 1992, pg. 19).

7.4  Life History

Kootenai sturgeon are considered opportunistic feeders. Partridge (1983, pgs. 23-28) found
Kootenai sturgeon more than 70 centimeters (28 inches [in]) in length feeding on a variety of
prey items including clams, snails, aquatic insects, and fish. Andrusak (pers. comm., 1993)
noted that kokanee (Oncorhynchus nerka) in Kootenay Lake, prior to a dramatic population
crash beginning in the mid-1970s, were considered an important prey item for adult Kootenai
sturgeon.

In the spring, reproductively active Kootenai sturgeon respond to increasing river depth and
flows by ascending the Kootenai River. Historically (prior to Libby Dam construction and
operation), spawning areas for Kootenai sturgeon were reported to be in the roughly one mile
stretch of the Kootenai River below Kootenai Falls (river mile [RM] 309.7) (Corps 1971; MFWP
1974). However, Kootenai sturgeon monitoring programs conducted from 1990 through 1995
revealed that during that five year period, sturgeon spawned within an 11.2 mile reach of the
Kootenai River, from Bonners Ferry downstream to below Shorty's Island (RM 143.0). As river
flow and stage increase, Kootenai sturgeon spawning tends to occur further upstream, near the
gravel substrates which now occur at and upstream of Bonners Ferry (Paragamian et al. 1997, pg.
30). Kootenai sturgeon have spawned in water temperature ranging from 37.3 °F to 55.4 °F.
However, most Kootenai sturgeon spawn when the water temperature is near 50 °F (Paragamian
et al. 1997, pg. 30). Until recently, only about one-third of Kootenai sturgeon in spawning
condition migrated upstream to the Bonners Ferry area annually, with few remaining there to
spawn (Paragamian et al. 1997; Rust and Wakkinen 2013). However, with the construction of
multiple large-scale habitat projects in the mainstem Kootenai River and management of Libby
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Dam flows during the sturgeon spawning season, an increasing proportion of spawning sturgeon
have been migrating to areas upstream of Bonners Ferry, including nearly 40 percent of tagged
spawners in 2018 (IDFG 2018, pgs. 13-14). Additionally, during the 2018 spawning season a
fertilized egg was collected in the reach upstream of Bonners Ferry, marking the first
documentation of sturgeon spawning in that area (IDFG 2018, pg. 15).

The size or age at first maturity for Kootenai sturgeon in the wild is quite variable (PSMFC
1992, pg. 11). In the Kootenai River system, females have been estimated (based upon age-
length relationships) to mature at age 30 and males at age 28 (Paragamian et al. 2005, pg. 525).
Only a portion of Kootenai sturgeon are reproductive or spawn each year, with the spawning
frequency for females estimated at 4 to 6 years (Paragamian et al. 2005, pg. 525). Spawning
occurs when the physical environment permits egg development and cues ovulation. Kootenai
sturgeon spawn during the period of historical peak flows, from May through July (Apperson
and Anders 1991, pg. 50; Marcuson 1994, pg. 18). Spawning at near peak flows with high water
velocities disperses and prevents clumping of the adhesive, demersal (sinking) eggs.

Following fertilization, eggs adhere to the rocky riverbed substrate and hatch after a relatively
brief incubation period of 8 to 15 days, depending on water temperature (Brannon et al. 1985,
pgs. 58-64). Here they are afforded cover from predation by high near-substrate water velocities
and ambient water turbidity, which preclude efficient foraging by potential predators.

Upon hatching the embryos become “free-embryos” (that life stage after hatching through active
foraging larvae with continued dependence upon yolk materials for energy). Free-embryos
initially undergo limited downstream redistribution(s) by swimming up into the water column
and are then passively redistributed downstream by the current. This redistribution phase may
last from one to six days depending on water velocity (Brannon et al. 1985, pgs. 58-64; Kynard
and Parker 2005, pg. 3). The inter-gravel spaces in the substrate provide shelter and cover
during the free-embryo “hiding phase”.

As the yolk sac is depleted, free-embryos begin to increase feeding, and ultimately become free-
swimming larvae, entirely dependent upon forage for food and energy. Because the larvae are
free-swimming, they are less dependent upon rocky substrate or high water velocity for survival
(Brannon et al. 1985, pgs. 58-64; Kynard and Parker, 2005, pg. 3). The timing of these
developmental events is dependent upon water temperature. With water temperatures typical of
the Kootenai River, free-embryo Kootenai sturgeon may require more than seven days post-
hatching to develop a mouth and be able to ingest forage. At 11 or more days, Kootenai sturgeon
free-embryos would be expected to have consumed much of the energy from yolk materials, and
they become increasingly dependent upon active foraging.

The duration of the passive redistribution of post-hatching free-embryos, and consequently the
linear extent of redistribution, depends upon near substrate water velocity, where free-embryos
enter the hiding phase earlier when river currents are higher (Brannon et al. 1985, pg. 58). This
adaptive behavior prevents prolonged exposure of free-embryos to potential predators (Brannon
et al. 1985, pg. 58). Working with Kootenai sturgeon, Kynard and Parker (2005, pg. 3) found
that under some circumstances this dispersal phase may last for up to 6 days. A prolonged
dispersal phase among free-embryos would increase the risk of predation on the embryo and
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diminish energy reserves, whereas entering the hiding phase earlier would reduce these risks.
Multiple years of field sampling of juveniles and adults indicates that juvenile and adult
Kootenai sturgeon primarily rear in the lower Kootenai River and in Kootenay Lake (USFWS
2011, pg. 16).

7.5 Population Dynamics and Viability

In 2019, an interim progress report from IDFG estimated that the wild adult Kootenai sturgeon
population abundance had declined from approximately 2,072 individuals in 2011 to 1,744
individuals (confidence interval 1,232 to 2,182) in 2017 (Hardy and McDonnell 2019). Annual
survival rates (estimated by mark-recapture analysis) are estimated to be approximately 96
percent.

Beamesderfer et al. (2014, pg. 40) estimated natural recruitment to the wild population to be 13
new juveniles per year. However, the same analysis indicated that the number of naturally
produced recruits are inadequate (i.e., too low) to accurately assess the number of wild juveniles
produced annually. Applying sampling efficiencies of hatchery sturgeon to wild sturgeon, based
on cumulative annual capture of wild juveniles between 3 and 24 years old, Ross et al. (2015)
and Hardy et al. (2019) estimated that an average of approximately 85 new juvenile Kootenai
sturgeon are naturally reproduced in the Kootenai River annually. Both estimates suggest that
high levels of mortality are occurring in the population and natural reproduction at either level
cannot be expected to provide any population level benefits (Anders 2017, pg. 6), nor would
reproduction at either level have been adequate to sustain the population of 6,000 to 8,000
sturgeon estimated to exist in 1980 (Anders 2017, pg. 16). The last year of significant natural
recruitment was 1974.

To address recovery and fill the demographic and genetic gaps left by limited natural
reproduction, hatchery-origin Kootenai sturgeon have been spawned from wild broodstock and
released into the Kootenai River (throughout the range of Kootenai sturgeon) annually beginning
in 1992. Since 1992, the KTOI’s Kootenai sturgeon aquaculture program has released over
300,000 hatchery-origin juvenile Kootenai sturgeon into the Kootenai River Basin (KTOI 2018,
pg. 7). Dinsmore et al. (2015, pg. 7) concluded annual post-release survival for hatchery-origin
sturgeon at age-2 and older ranges from 64-95 percent for previously released age-2 fish, and
over 92 percent for age-3+ fish, and shows no evidence of decline. Additionally, genetic data
indicates that in 2002-2009 brood years, approximately 70-80 percent of wild alleles were
represented in surviving hatchery-origin juveniles (A. Schreier, pers. comm. 2016).

These results, in addition to the continued low level of natural in-river recruitment among
Kootenai sturgeon, make it clear that continuing the conservation aquaculture program is vital to
the recovery of the species.

7.6 Distribution

The Kootenai sturgeon is one of 18 landlocked populations of white sturgeon known to occur in

western North America (USFWS 1999, pg. 3). Kootenai sturgeon occur in Idaho, Montana, and
British Columbia and are restricted to approximately 167.7 RM of the Kootenai River extending
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from Kootenai Falls, Montana (31 RM below Libby Dam, Montana), downstream through
Kootenay Lake to Corra Linn Dam, which was built on Bonnington Falls at the outflow from
Kootenay Lake in British Columbia (RM 16.3). Approximately 45 percent of the species’ range
is located within British Columbia.

Bonnington Falls in British Columbia, a natural barrier downstream from Kootenay Lake, has
isolated the Kootenai sturgeon since the last glacial advance roughly 10,000 years ago (Apperson
1992, pg. 2). Apperson and Anders (1990, pgs. 35-37; 1991, pgs. 48-49) found that at least 36
percent (7 of 19) of the Kootenai sturgeon tracked during 1989 overwintered in Kootenay Lake.
Adult Kootenai sturgeon forage in and migrate freely throughout the Kootenai River downstream
of Kootenai Falls at RM 193.9. Juvenile Kootenai sturgeon also forage in and migrate freely
throughout the lower Kootenai River downstream of Kootenai Falls and within Kootenay Lake.
Apperson and Anders (1990, pgs. 35-37; 1991, pgs. 48-49) observed that Kootenai sturgeon no
longer commonly occur upstream of Bonners Ferry, Idaho. However, there are no structural
barriers preventing Kootenai sturgeon from ascending the Kootenai River up to Kootenai Falls,
and this portion of the range remains occupied as documented by Ireland (2005, pg. 1), Stephens
et al. (2010, pgs. 14-16), and Stephens and Sylvester (2011, pgs. 21-34).

7.7 Consulted on Effects for Kootenai sturgeon

Consulted-on effects are those effects that have been analyzed through Section 7 consultation as
reported in an Opinion. These effects are an important component of objectively characterizing
the current condition of the species. To assess consulted-on effects to Kootenai sturgeon, we
analyzed all of the Biological Opinions received by the Service from the time of listing until
January 2018.

The Service issued jeopardy Opinions on the effects of Libby Dam operations on Kootenai
sturgeon in 1995, 2000, and 2006 (the 1995 and 2000 Opinions included the effects of the
FCRPS, and are referred to as the “FCRPS Opinions”). In 2008, in response to litigation over
the 2006 jeopardy Opinion, a settlement agreement was signed between the Center for Biological
Diversity, the Service, the Corps, the State of Montana, and the KTOI. In December 2008, in
compliance with the terms of the settlement agreement, the Service clarified the RPA from the
2006 jeopardy Opinion (2008 Clarification).

The RPA from the 2006 jeopardy Opinion directed the Action Agencies (the Corps and
Bonneville) to implement pilot habitat projects in the Braided and Meander reaches of the
Kootenai River. The 2008 Clarification directed the Action Agencies to “cooperate in good faith
with and support the KTOI's good-faith efforts to implement the Kootenai River Restoration
Project Master Plan, including developing a funding strategy to implement the Plan.”

In June 2011, the Service issued an Opinion on the implementation of Phase 1 of the Kootenai
River Habitat Restoration Project (USFWS 2011a; FWS Reference: 14420-2011-F-0181). In
that Opinion, the Service concurred with Bonneville’s conclusion that the project “may affect”,
but is “not likely to adversely affect” bull trout and bull trout critical habitat. Also in that
Opinion, the Service determined that implementation of the project was neither likely to
jeopardize the continued existence of Kootenai sturgeon, nor likely to adversely modify

55



Kootenai sturgeon critical habitat. The Service also determined that implementation of the
project is likely to provide long-term benefits to Kootenai sturgeon and their designated critical
habitat. The project was implemented and completed in the summer and fall of 2011.

In July 2012, the Service issued an Opinion on the implementation of Phase 2 of the Kootenai
River Habitat Restoration Project (USFWS 2012a; FWS Reference: 14420-2012-FC-0388). In
that Opinion, the Service concurred with Bonneville’s conclusion that the project “may affect”,
but is “not likely to adversely affect” bull trout and bull trout critical habitat. Also in that
Opinion, the Service determined that implementation of the project was neither likely to
jeopardize the continued existence of Kootenai sturgeon, nor likely to adversely modify
Kootenai sturgeon critical habitat. The Service also determined that implementation of the
project is likely to provide long-term benefits to Kootenai sturgeon and their designated critical
habitat. The project was implemented and completed in the summer and fall of 2012.

In April 2013, the Service issued an Opinion on the construction of the Twin Rivers Aquaculture
Facility as well as Bonneville’s continued funding of the Kootenai sturgeon conservation
aquaculture program (USFWS 2013c; FWS Reference: 01EIFW00-2013-F-0207). In that
Opinion, the Service determined that construction of the new facility and operation of the
conservation aquaculture program is not likely to jeopardize the continued existence of Kootenai
sturgeon or bull trout, nor are they likely to adversely modify designated Kootenai sturgeon and
bull trout critical habitat. The Service also concluded that operation of the Kootenai sturgeon
conservation aquaculture program is expected to have an overall net positive effect for the
Kootenai sturgeon (e.g., increased understanding of behaviors, life history, limiting factors;
retention of genetic diversity of the existing population; prevention of extinction).

In July 2013, the Service issued a programmatic Opinion on the implementation of additional
projects under the Kootenai River Habitat Restoration Program (USFWS 2013b; FWS
Reference: 01EIFW00-2013-F-0278). In that Opinion, the Service concurred with Bonneville’s
conclusion that the project “may affect”, but is “not likely to adversely affect” bull trout and bull
trout critical habitat. Also in that Opinion, the Service determined that implementation of the
program was neither likely to jeopardize the continued existence of Kootenai sturgeon, nor likely
to adversely modify Kootenai sturgeon critical habitat. The Service also determined that
implementation of the program is expected to provide long-term benefits to both Kootenai
sturgeon and their designated critical habitat. Projects covered under the programmatic Opinion
began to be implemented in 2013, and continue to be implemented annually.

7.8 Conservation Role of the Action Area (Kootenai Sturgeon)

Based on the best scientific information currently available, the habitat needs of Kootenai
sturgeon, and impacts to those needs, are described below.

781 Primary Productivity

In a review of studies of the Kootenai River Basin, the Pacific Watershed Institute identified a
broad swing in nutrient levels as one of the most significant changes affecting the sustainability
of aquatic life in the Basin (NPCC 2005, pg. 9). The following four paragraphs discuss the loss
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of nutrients and effects to primary productivity stemming from two main causes: 1) trapping of
nutrients behind Libby Dam, and 2) significant reductions in riparian function and floodplain
interaction.

Tetra Tech (2004, pg. 7) noted that by acting as a nutrient trap, the presence of Libby Dam has
decreased the productivity and overall carrying capacity of the downstream ecosystem.
Specifically, Libby Dam has reduced downstream transport of phosphorus and nitrogen by as
much as 63 percent and 25 percent respectively, with sediment trapping efficiencies exceeding
95 percent (NPCC 2005, pg. 404).

Prior to the diking of the mainstem Kootenai River and construction of Libby Dam, the Kootenai
River floodplain downstream from Bonners Ferry was a vast complex mix of channels, wetlands
and cottonwood stands, perhaps one of the largest and richest riparian forest and wetland
complexes in the Pacific Northwest (Jamieson and Braatne 2001 as cited in NPCC 2005, pg. 61).
In all, it is thought to have included approximately 70,000 ac of contiguous floodplain wetlands
(Cole and Hanna 2001, pg. 12). However, construction of dikes, draining of wetlands, and flood
risk management operations at Libby dam have allowed these wetlands to be converted to
agricultural lands.

Specific to flood control operations at Libby Dam, the Kootenai Subbasin Plan (NPCC 2005, pg.
91) noted that large-scale floods have occurred in the Kootenai Basin once per 10 years on
average. These recurring floods have allowed the native flora and fauna of the Kootenai Basin to
evolve to an ecosystem that includes regular large-scale flooding and subsequent inundation of
riparian and wetland areas. Therefore, flooding is a fundamental ecosystem process in the
Kootenai Basin that creates a healthy environment for native fish and the food organisms they
depend on. The reductions in ecosystem processes that are dependent on annual flooding have
lowered the productivity of the Kootenai River downstream of Bonners Ferry (NPCC 2005, pg.
101).

An additional impact to primary productivity in the Kootenai River is the loss of kokanee runs.
Because they die after spawning, kokanee are a key source of nutrients to freshwater systems
(Gende et al. 2002, pg. 917). Historically, much of the former Kootenai River fish assemblage
depended on kokanee as forage, with Kootenai sturgeon likely targeting spawning kokanee as
they made their annual spawning migrations (NPCC 2005, pg. 299). Loss of these spawning
kokanee and the associated loss of nutrients have negatively affected Kootenai sturgeon.

In many fish species, Kootenai sturgeon included, production of year classes is largely dependent
on larval survival, with the primary causes of larval mortality being starvation and predation
(Muir et al. 2000, pg. 25). As a result, the availability of suitable prey for larval sturgeon is
crucial. However, due to the presence and operations of Libby Dam, construction of dikes along
the mainstem Kootenai River, agriculture, human development, and other factors, the historic
river conditions that allowed for the production of prey species important to larval sturgeon have
been greatly diminished (KTOI 2009, pg. 2-4). As noted in USFWS 2011a (pg. 10), sturgeon
managers have hypothesized that Kootenai sturgeon are experiencing a second bottleneck at the
larval-to-age-2 stage, and that the cause of this bottleneck is nutrient/food related (i.e., there is an
insufficient food supply for larval and age-1 sturgeon). Field data have indicated there is very
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little benthic zooplankton and macroinvertebrate production in the Kootenai River (USFWS
2011a, pg. 10). Macroinvertebrate densities in the Kootenai River are consistent with
ecosystems with low nutrient levels (Snyder and Minshall 1996, as cited in NPCC 2005 pgs.
402-403). Hopkins and Lester (1995, as cited in NPCC 2005, pg. 402) found invertebrate
densities in Lower Granite Reservoir of the Snake River, Idaho (which has a naturally spawning
and recruiting white sturgeon population) that were nearly threefold greater than in the Kootenai
River.

Since 2011, multiple large-scale habitat restoration projects have been implemented in the
Kootenai Basin as part of the Kootenai River Habitat Restoration Program, including several
projects specifically designed to address the loss of nutrient input into the Kootenai Basin (e.g.,
floodplain creation and reconnection, riparian enhancement). Additionally, Bonneville has
funded nutrient addition projects in the Kootenai River (since 2005) and Kootenay Lake (2004).
These ongoing nutrient addition programs continue to increase beneficial algal production, the
abundance, biomass and diversity of invertebrate food items for fish, and overall biological
productivity in the Kootenai system (Hoyle et al. 2014, pg. 1028; Minshall et al. 2014, pg. 1009).

7R Water Velocity

High “localized” water velocity is one of the common factors of known sites where white
sturgeon spawn and successfully recruit in the Columbia River Basin. Mean water velocities
exceeding 3.3 feet per second (ft/s) are important to successful spawning and recruitment in
white sturgeon. Parsley and Beckman (1994, pg. 11070) suggested, based on information from
four Lower Columbia River sites, that optimal spawning habitat for white sturgeon may occur
when mean water column velocity is 5.9 ft/s or greater. These water velocities provide: cover
from predation; normal free-embryo behavior and redistribution; and shelter (living space) for
eggs and free-embryos through the duration of the incubation period.

Mean water column velocities observed by Paragamian et al. (2001, pg. 26) between RM 141.6
and 149.4 of the Kootenai River during spawning events (1991-1998) ranged from only 0.63 to
2.2 ft/s. Modeling of hydrologic conditions within the Meander Reach of the Kootenai River
indicates that mean water velocities in excess of 3.3 ft/s are unlikely under existing management
constraints (Barton et al. 2005 pg. 696).

Beginning at approximately RM 151.8 and extending upstream, there is an increase in the
gradient of the bed of the Kootenai River. Water surface slope in the Meander Reach, which
includes RM 141.6 to 149.4, averages roughly 0.02 ft per 1000 ft. However, in the braided reach
between RM 151.8 and 159.7 the average water slope increases to 0.046 ft/1000ft (Barton 2004
p. 13). For comparison, water surface slope in the highly successful Bonneville Dam tailrace
spawning reach (Columbia River) ranges between 0.1-foot and 1,000 ft at a discharge of 70,600
cfs and between 0.34-foot and 1,000 ft at 495,000 cfs (Parsley and Beckman, 1994). Because of
the increased slope and shallow nature of the Kootenai River braided reach, water velocities in
the range of 3.3 to 9.9 ft/s can be achieved with discharges in the range of 20,000 cfs to 40,000
cfs, even with a backwater effect associated with river stage up to 1,760 ft (measured at Porthill,
at the U.S./Canada border) (Barton et al 2005 p. 9).
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Since the start of Libby Dam operations in 1974, minimum flows during the spawning or
incubation period (mid-May through mid-July) have been reduced in the Kootenai River from an
average of 30 days annually to less than 5 days annually (Hoffman 2005). These flows are
important in maintaining water velocities throughout the incubation period (up to about 43 days)
in the braided and/or canyon reach.

Higher near-substrate water velocity associated with current base flows may allow free-embryos
to enter the hiding phase sooner, thus reducing risk of predation (Brannon et al. 1985, Miller and
Beckman 1996). Sturgeon eggs were recovered from stomachs of northern pikeminnow
(Ptychocheilus oregonensis), peamouth (Mylocheilus caurinu), and suckers (Catostomus spp.)
captured in or near sturgeon spawning areas currently being used in the Kootenai River (Anders
et al. 2002). These researchers also note that egg predation may be an “important
underestimated mortality factor for white sturgeon eggs in the Kootenai River” (Anders et al.
2002).

The threat of predation is also documented by Miller and Beckman (1996) at various white
sturgeon spawning sites in the Lower Columbia River. These authors suggested that predation on
eggs may be limited when sturgeon spawn in fast-flowing water (velocities greater than or equal
to 3.3 ft/s). The threat of predation may be further exacerbated in the Kootenai River by
declining population abundance of Kootenai sturgeon, coinciding with increases in relative
abundance of egg predators, due in part to selective pressures from post-impoundment habitat
conditions (Anders et al. 2002; Paragamian 2002). For example, Paragamian (2002) reported
that in the vicinity of Kootenai River RM 162.7 (within the canyon reach), largescale suckers
(Catostomus macrocheilus), a known egg predator, increased from 19 percent of the sample and
49 percent by weight in 1980, to 65 percent of the sample and 70 percent by weight in 1994.

783 Suspended Sediment/Turbidity

There has been an approximately 80 percent reduction in suspended sediment and turbidity in the
Kootenai River since Libby Dam began operations (Barton 2005, p 3). Prior to impoundment by
Libby Dam, turbidity remained high during the incubation period. White sturgeon are found in
large rivers along the Pacific Coast between Monterey, California and Alaska (Page and Burr
1991, pg. 27). Such large river systems typically carry large suspended sediment loads and are
highly turbid, particularly during the spring runoff period (Cole 1983, pgs. 154-155). In
response, white sturgeon have evolved specific life strategies to persist in these conditions.
Hildebrand et al. (1999, pg. 165) states about Columbia River white sturgeon in British
Columbia:

“White sturgeon are broadcast spawners and the eggs and post-hatch larvae are relatively
large and black in colour. Post-hatch white sturgeon larvae undergo a passive
downstream migration to rearing habitats. Turbid water conditions during the egg
incubation and early pelagic larval stage would provide protection from visual predators
for these life stages and also for the early benthic feeding stage of sturgeon fry. This
suggests historical spawning habitats may have been situated in systems that had a high
suspended sediment load such as the upper Columbia River or the lower Pend Oreille
River.”
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Additional white sturgeon adaptations to higher turbidity and suspended sediment levels include:

1. influencing spawning site selection, with higher levels being associated with spawning in
shallower habitats (likely due to increased cover) (Perrin et al. 2003, pg. 163; Hildebrand
etal., 1999, pg. 167);

2. hatching and emergence into the water column occurring in low-light conditions
(Brannon et al. 1985, pg. 24); and

3. larval white sturgeon being photophobic (Brannon et al. 1985, pg. 24).

The latter two adaptations appear to be related to predator avoidance. Gadomski and Parsley
(2005 pg. 371) found that significantly more white sturgeon larvae were eaten by prickly
sculpins (Cottus asper) at lower turbidity levels in a controlled laboratory experiment.

Given the adaptations described in the preceding paragraph, the significant loss of suspended
sediment and turbidity in the Kootenai River may:

1. cause Kootenai sturgeon to restrict spawning sites to deeper habitats;
2. increase predation on incubating eggs;
3. disrupt larval behavior; and

4. increase predation on larvae.

Significantly more free-embryos may be preyed upon with lower turbidity (Gadomski and
Parsley 2005) because at lower turbidity levels predators can see prey better and are therefore
more efficient.

784 Water Depth

There has been a substantial reduction in river depth in the Meander Reach since the Kootenai
River was impounded. Within this reach, both the backwater effect of Kootenay Lake and river
flow may affect depth (Berenbrock and Bennett 2005). For example, at Bonners Ferry, the
reduction in river depth between the historical mean peak runoff event (about 75,000 cfs), and
the mean of peak flows since construction of Libby Dam (about 35,000 cfs), is about 12.25 ft.
The total depth at Bonners Ferry during the historical mean annual runoff event was about 26.2 ft
(Berenbrock 2005). The present average depth at Bonners Ferry of about 14 ft is nearly a 50
percent reduction from these historical mean peak runoff conditions (Berenbrock and Bennett
2005).

The operations of Corra Linn Dam at the outlet of Kootenay Lake in British Columbia continue
to create a backwater effect throughout the present spawning area. Historically (1967 through
1974), the upstream extent of backwater influence generally extended to between RM 158.4 and
161.5. However, during the period 1994 through 2002, the upstream extent of backwater
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influence of Kootenay Lake typically reached only to approximately RM 155.3 to 156.5.
Historically, the mean of annual peak water surface elevations at Queens Bay on Kootenay Lake
was 1,765.1 ft above mean sea level, but since the start of river manipulation at Libby Dam in
1972 the average annual peak stage has dropped to 1757.8 ft above sea level (Paragamian et al.
2001), an average reduction in peak stage of 7.23 ft. Under unregulated and partially regulated
conditions (1967 through 1974) backwater effects from Kootenay Lake increased water depth
during the sturgeon spawning period throughout most of the braided reach in every year except
1973 (Hoffman 2005).

Prior to 1974, the mean peak discharge event measured at Bonners Ferry was about 75,000 cfs,
but since then, this median annual peak event has been reduced to about 35,000 cfs. The average
peak stage at Bonners Ferry under unregulated conditions (1914-1971) was 1,773 ft. Under
regulated conditions, the mean peak stage was 1,758 ft measured at Bonners Ferry, a mean
annual reduction in stage of 12.25 ft (Berenbrock 2005). The reduction in depth is due to the
combined effects of reduced flow for flood control operations, and the reduced backwater from
Kootenay Lake in approximately equal proportions (Corps 1982). The relative influence of each
effect on depth is site-specific and variable.

As described above, the best information currently available indicates that water depth is a factor
affecting both migratory behavior and spawning site selection among Kootenai sturgeon.
Beginning with the Upper Meander project in 2012, multiple pools and pool-forming structures
have been constructed in the braided reach as part of the Kootenai River Habitat Restoration
Program. While the amount of change to overall river depth from these projects has not yet been
quantified, annual monitoring indicates that the pools are persisting and the structures are
performing as designed (KTOI 2016, pg. 15). Further, telemetry data from spawning Kootenai
sturgeon indicates that the creation and enhancement of pools in the braided reach is a factor in
the recent increase in the proportion of tagged spawning sturgeon migrating into the braided
reach (IDFG 2018, pg. 19).

785 Rocky Substrate

Rocky substrate and associated inter-gravel spaces provide both structural shelter and cover for
egg attachment, embryo incubation, and normal free-embryo incubation, as well as facilitate
downstream redistribution of free-embryos.

Laboratory experiments suggest that embryos in sturgeon eggs may be suffocated by shifting
fine-grained materials at relative low water velocities (0.046 inches per second) (Kock et al. in
press) such as those that dominate the Kootenai River at the present spawning sites (Anders et al.
2002). During laboratory studies, Brannon (2002, pers. comm. cited in Anders et al. 2002)
observed larval white sturgeon burrowing into fine sediments and apparently suffocating. Most
of the known current Kootenai sturgeon spawning sites are within designated critical habitat (66
FR 46548). This habitat includes the upper most 11.2 miles of the Meander Reach of the
Kootenai River. The Meander Reach has a low stream gradient, and substrates are composed
primarily of sand and other fine materials overlying lacustrine (of, relating to, or formed in a
lake) clay (Barton 2004; Fosness and Williams 2009). Most Kootenai sturgeon eggs found in
this reach are covered with fine sand particles (Paragamian et al. 2001). However, coring data
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revealed that the substrate in the Meander Reach was historically (i.e., pre-dam) composed of
sand, clay, and other fine materials (Barton et al. 2012). Exposed naturally deposited gravel is
confined to a few small sites along the banks and streambed believed to be associated with old
tributary inflows, and localized areas where steep river banks have been artificially armored with
cobbles and boulders to control erosion (Bettin in lit. 2005). Collectively, this data indicates that
suffocation of Kootenai sturgeon eggs and embryos in the Meander Reach is not the result of
post-dam inundation of substrate with fine sediments, but is instead likely due to altered
spawning site selection.

Additionally, as part of the Kootenai River Habitat Restoration Project, in 2014 small patches
(approximately 0.5 ac to 1.0 ac each) of rocky substrates were placed in documented spawning
areas in the Shorty’s Island (RM 143.6) and Myrtle Creek (RM 145.5) areas. Rocky substrates
were also placed in the straight reach (RM 152) in 2016. These substrate enhancement projects
were implemented as pilot projects to test whether the substrates would persist (i.e., remain clear
of sand and silt) and whether Kootenai sturgeon would continue to spawn at those specific sites.
Current monitoring of both the substrates and spawning sturgeon indicate that the pilot projects
have been successful in those specific regards (KTOI 2016, pg. 21).

7K€ Water Temperature

Suitable water quality is necessary for the viability of early life stages of Kootenai sturgeon,
including both incubating eggs and free-embryos, and for normal breeding behavior. Average
water temperatures in the Kootenai River are typically warmer in the winter and colder in the
summer than they were prior to the construction of Libby Dam (Partridge 1983). Current
average spring temperatures tend to be cooler than under pre-dam conditions, and the differences
may be increased even more when outflow from Libby Dam dominates the total river flow
(Corps 2004). These temperature alterations may also affect the rates of maturation, growth
rates, and spawning behavior of sturgeon. Lower than normal water temperatures in the
spawning reach may affect spawning behavior, location, and timing. Preferred spawning
temperature for the Kootenai sturgeon is near 50 °F, and sudden drops of 3.5 °F to 5.5 °F cause
males to become reproductively inactive, at least temporarily. Water temperatures also affect the
duration of incubation of both embryos (eggs) and free-embryos.

7.9 Rangewide Status of Bull Trout

The bull trout was listed as a threatened species in the coterminous U.S. in 1999. Throughout its
range, bull trout are threatened by the combined effects of habitat degradation, fragmentation,
and alterations associated with dewatering, road construction and maintenance, mining, grazing,
the blockage of migratory corridors by dams or other diversion structures, poor water quality,
incidental angler harvest, entrainment, and introduced non-native species (64 FR 58910 [Nov. 1,
1999]). Since the listing of bull trout, there has been very little change in the general distribution
of bull trout in the coterminous U.S., and we are not aware that any known, occupied bull trout
Core Areas have been extirpated (USFWS 2015a). However, many of the Core Areas have
observed declines, while a few have maintained or substantially increased their populations.
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The 2015 Recovery Plan for bull trout identifies six Recovery Units within the listed range of the
species (USFWS 2015a). Each of the Recovery Units are further organized into multiple bull
trout Core Areas, which are mapped as non-overlapping watershed-based polygons, and each
Core Area includes one or more local populations. Within the coterminous U.S., we currently
recognize 109 occupied Core Areas, which comprise 600 or more local populations of bull trout
(USFWS 2015a). Core Areas are functionally similar to bull trout metapopulations, in that bull
trout within a Core Area are much more likely to interact, both spatially and temporally, than are
bull trout from separate Core Areas.

The Service has also identified a number of marine or mainstem riverine habitat areas outside of
bull trout Core Areas that provide foraging, migratory, and overwintering habitat that may be
shared by bull trout originating from multiple Core Areas. These shared foraging, migratory,
and overwintering (FMO) areas support the viability of bull trout populations by contributing to
successful overwintering survival and dispersal among Core Areas (USFWS 2015a).

For a detailed reference account of bull trout biology, life history, threats, demography, and
conservation needs, refer to Appendix A: Status of the Species - Bull Trout.

8 STATUS OF CRITICAL HABITAT
8.1 Kootenai Sturgeon Critical Habitat

On September 6, 2001, the Service issued a final rule designating critical habitat for the Kootenai
sturgeon (66 FR 46548). The critical habitat designation extends from ordinary high water line
to ordinary high water line on the right and left banks, respectively, along approximately 11.2
miles of the mainstem Kootenai River from RM 141.4 to RM 152.6 in Boundary County, Idaho,
(Unit 2, Figure 1). On February 10, 2006, the Service issued an interim rule designating the
braided reach (RM 152.6 to RM 159.7) as critical habitat (71 FR 6383) (Unit 2, Figure 1). On
June 9, 2008, the Service issued a final rule designating the braided reach as critical habitat (73
FR 39506). Both the meander and the braided reach are located entirely within Boundary
County, Idaho, respectively downstream and upstream of Bonners Ferry. A total of 18.3 RM is
designated as critical habitat for Kootenai sturgeon.

8.1.1 Primary Constituent Elements

Five PCEs are defined for Kootenai sturgeon critical habitat (73 FR 39506). These PCEs are
specifically focused on adult migration, spawning site selection, and survival of embryos and
free-embryos, the latter two of which are the life stages now identified as limiting the
reproduction and numbers of the Kootenai sturgeon. The PCEs are defined as follows:

1. A flow regime, during the spawning season of May through June, that approximates
natural variable conditions and is capable of producing depths of 23 ft (7 meters [m]) or
greater when natural conditions (for example, weather patterns, water year) allow. The
depths must occur at multiple sites throughout, but not uniformly within, the Kootenai
River designated critical habitat.
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Figure 1. Geographic reaches within Kootenai sturgeon critical habitat
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2. A flow regime, during the spawning season of May through June, that approximates
natural variable conditions and is capable of producing mean water column velocities
of 3.3 ft/s (1.0 meter per second [m/s]) or greater when natural conditions (for example,
weather patterns, water year) allow. The velocities must occur at multiple sites
throughout, but not uniformly within, the Kootenai River designated critical habitat.

3. During the spawning season of May through June, water temperatures between 47.3 °F
and 53.6 °F (8.5 °C and 12 °C), with no more than a 3.6 °F (2.1 °C) fluctuation in
temperature within a 24-hour period, as measured at Bonners Ferry.

4.  Submerged rocky substrates in approximately 5 continuous RM (8 river kilometer
[RKM)]) to provide for natural free embryo redistribution behavior and downstream
movement.

5. A flow regime that limits sediment deposition and maintains appropriate rocky
substrate and inter-gravel spaces for sturgeon egg adhesion, incubation, escape cover,
and free embryo development. Note: the flow regime described above under PCEs 1
and 2 should be sufficient to achieve these conditions.

8.1.2  Current Condition of Critical Habitat

8121 Meander Reach

The Meander Reach is characterized by sandy substrate, a low water-surface gradient, a series of
deep holes, and water velocities which rarely reach 3.3 ft/s. The morphology of the Meander
Reach has changed relatively little over time (Barton 2004, pg. 1). Significant changes to this
reach caused by the construction and operation of Libby Dam include: 1) a decrease in
suspended sediment; 2) the initiation of cyclical aggradation and degradation of the sand
riverbed in the center of the channel; 3) a reduction in water velocities (Barton 2004, pg. 1); and
4) reductions in floodplain interactions and riparian function, which negatively affect primary
and secondary productivity in the river.

The upstream-most segment of the Meander Reach (approximately 0.6 RM in length) has rocky
substrate and water velocities in excess of 3.3 ft/s under present river operations (Berenbrock
2005a, pg. 7). However, due to a reduction of average peak flows by over 50 percent caused by
flood control operations of Libby Dam and the reduction of the average elevation of Kootenay
Lake by approximately 7.2 ft (and the resultant backwater effect), the PCE for water depth is
infrequently achieved in this reach of the Kootenai River (Berenbrock 2005a, pg. 7). A deep
hole (49.9 ft) that is frequented by sturgeon in spawning condition exists near Ambush Rock at
approximately RM 151.9 (Barton et al. 2005, pg. 36).

In 2014, as part of the Kootenai River Habitat Restoration Project, small patches (approximately
0.5 to 1.0 ac each) of rocky substrates were placed in documented spawning areas in the Shorty’s
Island (RM 143.6) and Myrtle Creek (RM 145.5) areas. Rocky substrates were also placed in the
straight reach (RM 152) in 2016. These substrate enhancement projects were implemented as
pilot projects to test whether the substrates would persist (i.e., remain clear of sand and silt) and
whether Kootenai sturgeon would continue to spawn at those specific sites. Current monitoring
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of both the substrates and spawning sturgeon indicate that the pilot projects have been successful
in those specific regards (KTOI 2016, pg. 21). Additional projects implemented in the Meander
Reach involve reconnection and enhancement of floodplain areas, riparian enhancement, and
tributary restoration.

812 . Braided Reach

The braided reach of the Kootenai River was designated as critical habitat because it contains: 1)
sites with seasonal availability of adequate water velocity in excess of 3.3 ft/s; and 2) rocky
substrate necessary for normal spawning, embryo attachment and incubation, and normal free
embryo dispersal, incubation and development. Within this reach, the valley broadens, and the
river forms an intermediate-gradient braided reach as it courses through multiple shallow
channels over gravel and cobbles (Barton 2004, pg. 7).

Similar to the 0.6 RM upstream-most segment of the Meander Reach, the lower end of the
braided reach has also become shallower during the sturgeon reproductive period for the same
reasons discussed above. Additionally, a loss of energy and bed load accumulation has resulted
in a large portion of the middle of the braided reach becoming wider and shallower (Barton et al.
2005, pg. 18).

The net result of the changes described above may adversely affect Kootenai sturgeon in the
following ways: 1) Kootenai sturgeon may generally avoid spawning in areas upstream of
Bonners Ferry with suitable rocky substrates; 2) Kootenai sturgeon may instead spawn at sites
that have unsuitable substrates and low water velocity (i.e., the Meander Reach); 3) the loss of
floodplain interaction and riparian function may negatively affect primary and secondary
productivity in the river, thereby reducing available food sources during sturgeon early life
stages. While suitable water depth is still achieved under current operations at the downstream
end of the braided reach, significant special management is needed to adequately address the
PCEs for substrate and water velocity in this area.

Beginning in 2011, multiple habitat restoration projects have been implemented in the braided
reach, as part of the Kootenai River Habitat Restoration Program. Projects implemented to date
include side channel restoration, bank stabilization, island construction, pool construction,
construction of pool-forming structures, riparian restoration and enhancement, and floodplain
reconnection and enhancement. Further, telemetry data from spawning Kootenai sturgeon
indicates that the creation and enhancement of pools in the braided reach is a factor in the recent
increase in the proportion of tagged spawning sturgeon migrating into the braided reach (IDFG
2018, pg. 19).

8.2 Bull trout Critical Habitat

On October 18, 2010, the Service issued a final revised critical habitat designation for the bull
trout (70 FR 63898). The critical habitat designation includes 32 CHUs in six proposed
Recovery Units located throughout the coterminous range of the bull trout in Washington,
Oregon, Idaho, Montana, and Nevada. The species’ final recovery plan (USFWS 2015a)
formally designated these Recovery Units. Designated bull trout critical habitat is of two
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primary use types: 1) spawning and rearing, and 2) FMO habitat. The conservation role of bull
trout critical habitat is to support viable Core Area populations (75 FR 63943). CHUs generally
encompass one or more Core Areas and may include FMO areas, outside of Core Areas, that are
important to the survival and recovery of bull trout.

The final rule excludes some critical habitat segments. Critical habitat does not include: 1)
waters adjacent to non-federal lands covered by legally operative incidental take permits for
Habitat Conservation Plans (HCPs) issued under the ESA in which bull trout is a covered species
on or before the publication of this final rule; 2) waters within or adjacent to Tribal lands subject
to certain commitments to conserve bull trout or a conservation program that provides aquatic
resource protection and restoration through collaborative efforts, and where the Tribes indicated
inclusion would impair their relationship with the Service; or, 3) waters where impacts to
national security have been identified (75 FR 63898).

Bull trout have more specific habitat requirements than most other salmonids (USFWS 2010a,
b). The predominant habitat components influencing their distribution and abundance include
water temperature, cover, channel form and stability, spawning and rearing substrate conditions,
and migratory corridors. The PCE or Primary Biological Factors (PBFs) of bull trout critical
habitat, as revised in 2010, are (USFWS 2010a, b):

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

2. Migration 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;

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

4. 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 (LW), side channels, pools, undercut banks and unembedded substrates, to
provide a variety of depths, gradients, velocities, and structure;

5. Water temperatures ranging from 2 °C to 15 °C (36 °F to 59 °F), with adequate thermal
refugia available for temperatures that exceed 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;

6. 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;
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7. A natural hydrograph, including peak, high, low, and base flows within historic and
seasonal ranges or, if flows are controlled, minimal flow departure from a natural
hydrograph;

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

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

For a detailed reference account of the status of designated bull trout critical habitat, refer to
Appendix B: Status of Designated Critical Habitat - Bull Trout.

9 ENVIRONMENTAL BASELINE
9.1 General Baseline Conditions

Regulations implementing the ESA (50 CFR 402.02) define the environmental baseline as the
condition of the listed species or its designated critical habitat in the Action Area, without the
consequences to the listed species or designated critical habitat caused by the Proposed Action.
The environmental baseline factors in the past and present impacts of all Federal, State, or
private actions and other human activities in the Action Area, the anticipated impacts of all
proposed Federal projects in the Action Area that have already undergone formal or early
Section 7 consultation, and the impact of State or private actions which are contemporaneous
with the consultation in process. The consequences to listed species or designated critical habitat
from ongoing agency activities or existing agency facilities that are not within the agency’s
discretion to modify are part of the environmental baseline.

The effects or resulting impacts of past CRS operations and maintenance as well as the physical
structures are included as part of the Environmental Baseline. Those effects have undergone
consultation and contributed to the current condition of the species and critical habitat in the
Action Area. Other past, present, and ongoing impacts of human and natural factors (including
proposed Federal projects that have already undergone Section 7 consultation) contributing to the
current condition of the species and critical habitat in the Action Area are included in the
Environmental Baseline for Section 7 consultation purposes. A description of previous actions
that have contributed to these current conditions are described in the following sections for both
Kootenai River white sturgeon and bull trout. The operation of the CRS since construction of
the dams is not one continuous Federal action in the context of ESA compliance. The CRS
Proposed Action covered in the 2000 Opinion was different from the Proposed Action consulted
on in the 2006 consultation for Libby Dam, which is different from the Proposed Action
analyzed in this Opinion. Each had action-specific components and varying operating criteria, so
they are separate Federal actions with completed separate ESA Section 7 consultations. These
prior consultations do not reflect the operational changes that have occurred as a result of
consultations completed by NMFS in 2008, 2010, 2014, and 2019 unless an individual
consultation occurred (see Consulted on Effects [section9.4.7]).
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The Columbia River Basin is the largest river system of the northwest U.S. The Columbia River
and its tributaries travel more than 1,200 miles, drain approximately 200 million ac-ft, and cross
portions of seven states and southern British Columbia, Canada (Corps et al 2020a; b). The
headwaters of the mainstem Columbia River originate in the Rocky Mountains of British
Columbia, where the river first flows northwest before heading south into the State of
Washington. Eventually the Columbia River continues west along the boundary between
Oregon and Washington until it drains into the Pacific Ocean. Where the river meets the coast,
saltwater intrusion from the Pacific Ocean extends approximately 23 RM upstream from the
mouth; tidal effects can be experienced up to Bonneville Dam, located 146 RM inland. Major
tributary Basins feed the Columbia River, each having numerous tributaries of their own. These
include:

e The Kootenai River, which originates in British Columbia, Canada and flows through
Montana and Idaho, and joins the Columbia River in British Columbia;

e The Clark Fork River Basin, which consists of the tributaries and mainstem portions of
the Clark Fork River, Flathead River, and Pend Oreille River, originates at the Rocky
Mountain Continental Divide. The Clark Fork River flows west through Montana and
includes major tributaries such as the Blackfoot, Bitterroot, St. Regis, and Flathead
Rivers. The Flathead River, which originates in British Columbia, Canada, flows south
through western Montana and enters the Clark Fork River prior to flowing into Lake
Pend Oreille in Idaho. The Pend Oreille River originates at the outlet of the Lake Pend
Oreille and flows through northern Idaho and northeastern Washington before joining the
Columbia River in British Columbia;

e The Colville, Kettle, Spokane, SanPoil, Okanogan, Methow, Chelan, Wenatchee,
Yakima, White Salmon, Lewis and Cowlitz Rivers and several smaller tributaries flow
into the Columbia River in Washington

e The Snake River, which originates in Wyoming, flows westward through Idaho and
eastern Washington. Major tributaries include the Tucannon, Clearwater, Grande Ronde,
Salmon, Malheur, Payette, Owyhee, Boise, Bruneau, and Henry’s Fork Rivers as well as
several other smaller tributaries;

e The Willamette, Deschutes, John Day, Sandy, and Umatilla Rivers and several smaller
tributaries flow into the Columbia River in Oregon.

The north-south Cascade Mountain Range, the Blue-Wallowa Mountains of northeast Oregon
and southeast Washington, and the Rocky Mountains across the eastern and northern boundaries
of the Basin strongly influence climate in the Columbia River Basin. The Basin is generally
cooler and wetter on the western side of the Cascades and warmer and drier to the east toward
the Rocky Mountains. The Basin has dramatic elevation changes ranging from sea level to more
than 14,000 ft in the high mountains. The headwaters of the Columbia River and its major
tributaries are in high-elevation and snow-dominant watersheds. High-elevation summers tend
to be short and cool, while the lower-elevation interior regions are subject to greater temperature
variability.
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Over time, the Columbia River Basin has been altered from its historic wildness. Throughout the
19" and 20" centuries, the mainstem river and most of its tributaries were dammed, channeled
and developed. While the exact number of dams and diversions throughout the entire Basin is
unknown, rough estimates put the number well over 400. Other land management actions (i.e.
mining, forestry, residential and commercial development) across the basin have altered
sediment transport, habitat availability, shoreline and riparian structure, and water quality
conditions. This historic development has shaped the current fish populations and ecological
structure of the Columbia River Basin.

9.2 Climate Change

Consistent with Service policy, our analyses under the ESA includes consideration of ongoing
and projected changes in climate that can be reasonably predicted in the foreseeable future. The
term “climate” refers to the mean and variability of different types of weather conditions over
time, with 30 years being a typical period for such measurements, although shorter or longer
periods also may be used (IPCC 2014a, pp. 119-120). The term “climate change” thus refers to a
change in the mean or variability of one or more measures of climate (e.g., temperature or
precipitation) that persists for an extended period, typically decades or longer, whether the
change is due to natural variability, human activity, or both (IPCC 2014a, p. 119). Various types
of changes in climate can have effects on species and critical habitats. These effects may be
positive, neutral, or negative, and they may change over time. The nature of the effect depends
on the species’ life history, the magnitude and speed of climate change, and other relevant
considerations, such as the effects of interactions of climate with other variables (e.g., habitat
fragmentation) (IPCC 2014b, pp. 64, 67-69, 94, 299). In our analyses, we use our expert
judgment to weigh relevant information, including uncertainty, in our consideration of various
aspects of climate change and its effects on species and their critical habitats. We focus in
particular on how climate change affects the capability of species to successfully complete their
life cycles, and the capability of critical habitats to support that outcome.

921 Climate Change and the Columbia River Basin

Climate change research for the larger Northern Rockies area predicts warmer springs, earlier
snowmelt, and hotter, drier summers with longer fire seasons (Isaak et al 2015 p. 2540). In the
Pacific Northwest, most models project warmer air temperatures, increases in winter
precipitation, and decreases in summer precipitation (ISAB 2007 p. iii). Warmer temperatures
will lead to more precipitation falling as rain rather than snow. As the seasonal amount of snow
pack diminishes, the timing and volume of stream flow are likely to change and peak river flows
are likely to increase in affected areas. Higher air temperatures are also likely to increase water
temperatures (ISAB 2007 p. 16).

Over the last century, average annual temperatures in the US have increased about 2 °F (0.2 °F
per decade) over the last 50 years (USDA 2010 p. 3; Bonneville et al. 2017 p.92). Winter
temperatures have increased more than other seasons, and the daily minimum temperatures,
typically occurring at night, have increased more than daily maximums. Models indicate that

70



temperature increases would occur during all seasons, with the greatest increases projected in
summer. Precipitation predictions are considered less certain, but most models project decreased
summer precipitation and increased winter precipitation.

The variation in precipitation and temperature patterns from one year to the next, combined with
the geographic complexity of the Basin, result in highly variable Columbia River flows from
year to year (Bonneville et al. 2017 p.19). The Columbia River has an annual average runoff of
approximately 200 million acre feet per year (maf/year), with roughly 25 percent of that volume
originating in the Canadian portion of the Basin (Reclamation 2016; Bonneville et al. 2017 p.92).

927 Climate Change and Sturgeon

Research for the larger Northern Rockies area predicts warmer springs, earlier snowmelt, and
hotter, drier summers with longer fire seasons into the future (Isaak et al 2015 p. 2540;
Bonneville et al. 2017 p.223). These future climate change scenarios, particularly earlier
snowmelt and changes in precipitation patterns, would alter inflows and water temperatures in
rivers in the Action Area, as well as altering the thermal characteristics related to modified
seasonal volume and mixing within the reservoirs. There is still a great deal of uncertainty
associated with predictions relative to the timing and magnitude of future climate change, with
these uncertainties also varying by location. As described in the Status of the Species for
Kootenai sturgeon, lower than normal water temperatures in the spawning reach may affect
spawning behavior, location, and timing. Preferred spawning temperature for the Kootenai
sturgeon is near 50 °F; there is a specific PCE that expects during the spawning season of May
through June, water temperatures between 47.3 °F and 53.6 °F (8.5 °C and 12 °C), with no more
than a 3.6 °F (2.1 °C) fluctuation in temperature within a 24-hour period, as measured at Bonners
Ferry. Therefore, the influence of a changing climate on sturgeon reproduction is likely an
important consideration.

92213 Climate Change and Bull Trout

All life stages of the bull trout rely on cold water. Increasing air temperatures are likely to impact
the availability of suitable cold-water habitat (Isaak et al 2015 p. 2540; Dunham et al 2014). For
example, ground water temperature is generally correlated with mean annual air temperature, and
has been shown to strongly influence the distribution of many trout species (Rieman et al 2007 p.
1557). Ground water temperature is linked to bull trout selection of spawning sites, and has been
shown to influence the survival of embryos and early juvenile rearing of bull trout (Rieman et al.
2007 p. 1553). Increases in air temperature are likely to be reflected in increases in both
surfacewater and groundwater temperatures.

Bull trout require very cold (<10 °C) water for spawning and incubation (Dunham et al 2014).
Suitable spawning habitat is often found in accessible higher elevation tributaries and headwaters
of rivers. However, impacts on hydrology associated with climate change are related to shifts in
timing, magnitude and distribution of peak flows that are also likely to be most pronounced in
these high elevation stream Basins (Battin et al. 2007 p. 6720). The increased magnitude of
winter peak flows in high elevation areas is likely to impact the location, timing, and success of
spawning and incubation for the bull trout and Pacific salmon species as well as juvenile
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survival. Low elevation river reaches are unlikely to provide suitably cold temperatures for bull
trout spawning, incubation, and juvenile rearing under current temperatures. Therefore, the
general impact of temperature and hydrologic changes may not be as extreme or range
constrictions as pronounced as what may occur in higher elevation streams. As climate change
progresses and stream temperatures warm, thermal refugia will be critical to the persistence of
many bull trout populations.

Projected changes in climate may be expected to result in several impacts to bull trout and
habitat including contraction of the range of bull trout; variable or elevated stream temperatures
that reduce survival and reproduction; altered ground water exchange that limits egg
development; and changed geomorphology that reduces presence or quality of spawning habitat
(USFWS 2015a). In addition, increased or variable flows from extreme precipitation events, rain
on snow and longer dry periods may increase scouring of spawning areas, reduce juvenile
rearing capacity of habitat, and inhibit movements during summer low flow conditions (USFWS
2015a). Increased frequency and extended periods of wildfires may result in loss and
fragmentation of habitat (USFWS 2015a).

There is still a great deal of uncertainty associated with predictions relative to the timing,
location, and magnitude of future climate change. It is also likely that the intensity of effects
will vary by region (ISAB 2007). For example, several studies indicate that climate change has
the potential to impact ecosystems in nearly all streams throughout the State of Washington
(ISAB 2007; Isaak et al 2015; Battin et al. 2007; Rieman et al. 2007). In streams and rivers with
temperatures approaching or at the upper tolerance limits for bull trout, such as occurs in the
Walla Walla, Yakima, Umatilla and Snake Rivers, there is little, if any likelihood, that bull trout
will be able to adapt to or avoid the effects of climate change/warming without connectivity to
cooler waters. As bull trout distribution contracts, patch size (contiguous catchment area of
suitable spawning/rearing habitat) decreases and connectivity is truncated. Bull trout populations
that may be currently connected will likely face increasing isolation (Dunham et al 2014; Rieman
et al. 2007 p. 1553). Due to variations in landform and geographic location across the range of
the bull trout, it appears that some populations face higher risks than others. Bull trout in areas
with currently elevated water temperatures and/or at the southern edge of its range may already
be at risk of adverse impacts from current as well as future climate change.

9.3 Environmental Baseline: Kootenai River White Sturgeon and Designated Sturgeon
Critical Habitat

9.3.1 Status of the Species within the Action Area

In order to address recovery and fill the demographic and genetic gaps left by limited natural
reproduction, hatchery-origin Kootenai Sturgeon have been spawned from wild broodstock and
released into the Kootenai River (throughout the range of Kootenai sturgeon) annually beginning
in 1992. Since 1992, the KTOI’s Kootenai Sturgeon aquaculture program has released over
300,000 hatchery-origin juvenile Kootenai sturgeon into the Kootenai River Basin (KTOI 2018,
pg. 7). Dinsmore et al. (2015, pg. 7) concluded annual post-release survival for hatchery-origin
sturgeon at age-2 and older ranges from 64-95 percent for previously released age-2 fish, and
over 92 percent for age-3+ fish. The results also showed no indication of decline in survival
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rates over time. Additionally, genetic data indicates that in 2002-2009 brood years,
approximately 70-80 percent of wild alleles were represented in surviving hatchery-origin
juveniles (A. Schreier, pers. comm. 2016,).

937 Factors Affecting the Species in the Action Area

9321  Libby Dam: Construction

Libby Dam was authorized for hydropower, flood control, and other benefits by Public Law 516,
Flood Control Act of 1950. However, Libby Dam could not be constructed until the U.S. and
Canada ratified the Columbia River Treaty in 1964. This allowed the reservoir behind Libby
Dam (Koocanusa Reservoir) to extend into southeast British Columbia. The Corps began
construction of Libby Dam in 1966 and completed construction in 1973. Commercial power
generation began in 1975. Libby Dam is 422 ft tall and has three types of outlets: (1) three
sluiceways; five penstock intakes, three of which are currently inoperable; and (3) a gated
spillway. The crest of Libby Dam is 3,055 ft long, and the widths at the crest and base are 54 ft
and 310 ft, respectively. A selective withdrawal system was installed on Libby Dam in 1972 to
control water temperatures in the dam discharge by selecting various water strata in the reservoir
forebay.

Koocanusa Reservoir (known also as Lake Koocanusa or Libby Reservoir) is a 90-mile-long
storage reservoir (42 miles extend into Canada) with a surface area of 46,500 ac at full pool. The
reservoir has a usable storage of approximately 4,930,000 ac-ft and gross storage of 5,890,000
ac-ft.

The authorized purpose of Libby Dam is to provide power, flood control, and other benefits.
With the five units currently installed, the electrical generation capacity is 525,000 kilowatts.
The maximum discharge with all 5 units in operations is about 26,000 cfs. The surface elevation
of Koocanusa Reservoir ranges from 2,287 ft to 2,459 ft at full pool. The spillway crest
elevation is 2,405 ft.

9322 Operations

Presently, Libby Dam operations are dictated by a combination of power production, flood
control, recreation, and special operations for the recovery of ESA-listed species, including the
Kootenai sturgeon, bull trout, and salmon in the mid-and Lower Columbia River.

The Corps currently manages Libby Dam operations not to volitionally exceed 1,764 mean sea
level at Bonners Ferry, the flood stage designated by the National Weather Service (Corps 1999,
pgs. 19-20). In accordance with the NMFS’ Opinion, the Corps manages Libby Dam to refill
Lake Koocanusa to elevation 2,459 ft (full pool) by July 1, when possible (NMFS 2000a, pg. 3-
2).

The Service’s 1995 FCRPS Opinion recommended a flow regime that approached average
annual pre-dam conditions, and would result in a pattern more closely resembling the pre-dam
hydrograph (Figure 2) (USFWS 1995, pgs. 6-10; FWS Ref: 1-4-95-F-003). The Service’s 2000
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FCRPS Opinion and 2006 Opinion (USFWS 2006a; FWS Ref: 1-9-01-F-0279R) on Libby Dam
operations continued this approach. However, the actual volume of these augmented freshets has
been relatively insignificant when compared to the magnitude of the natural pre-dam freshet.
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Figure 2. Mean annual hydrograph (calculated; Bonners Ferry) for pre-dam, post-dam, post-
1995 Biological Opinion (1975-1994), and post-2006 Biological Opinion (1995-2004).

The Service’s 2000 FCRPS Opinion and 2006 Opinion on Libby Dam included RPAs that
required the implementation of Variable-Flow Flood Control (VARQ) operations at Libby Dam.
In 2002, VARQ operations at Libby Dam began and continued on an “interim” basis until the
completion of an EIS in April, 2006, and the signing of a Record of Decision to implement
VARQ operations in June, 2008.

The Service’s 2006 Opinion on Libby Dam also recommended Libby Dam operations provide
for minimum tiered volumes of water, based on the seasonal water supply, for augmentation of
Kootenai River flows during periods of sturgeon spawning and early life stage development.
Figure 3 shows the sturgeon volume tiers for different seasonal water supply forecasts (WSF).
Less volume is dedicated for sturgeon flow augmentation in years of lower water supply.
Measurement of sturgeon volumes excludes the 4,000 cfs minimum flow releases from the dam.

An analysis of telemetry data by IDFG showed that in combination with habitat restoration
projects, recent management of Libby Dam releases during the sturgeon spawning season has

resulted in an increase in the proportion of Kootenai sturgeon spawners migrating into the
braided reach (IDFG 2018, pg. 19).
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Figure 1. Flow Augmentation Volumes
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Figure 3. The “tiered” flow strategy for Kootenai sturgeon flow augmentation

93235  Northwest Power and Conservation Council Fish and Wildlife Program

In its 2000 Columbia River Basin Fish and Wildlife Program, the first revision of the program
since 1995, the Northwest Power and Conservation Council (NPCC) committed to revise the
1995 program’s recommendations regarding mainstem Columbia and Snake River dam
operations in a separate rulemaking. That rulemaking commenced in 2001. On April 8, 2003,
the NPCC adopted the following mainstem amendments relative to Libby Dam operations:

e Continue to implement the VARQ flood control operations and implement Integrated
Rule Curve operations as recommended by Montana Fish, Wildlife and Parks (MFWP).

e Refine operations using the 2000 FCRPS Opinion that specify a “tiered” strategy for flow
augmentation from Libby Dam to simulate a natural spring freshet to benefit Kootenai
sturgeon.

o Refill should be a high priority for spring operations so that the reservoirs have the
maximum amount of water available during the summer.

e Implement an experiment to evaluate the following interim summer operation:

o Summer drafting limits at Libby Dam should be 10 ft from full pool by the end of
September in all years except during droughts when the draft could be increased to 20
ft.

e Draft Koocanusa Reservoir as stable or “flat” weekly average outflows from July through
September, resulting in reduced drafting compared to the NMFS FCRPS Opinion.
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In November 2007, the NPCC again requested written recommendations from the public
regarding amendments to the Columbia River Basin Fish and Wildlife Program. In February
2009, the NPCC adopted the final revised Fish and Wildlife Program that included maintaining
the above mainstem amendments.

The most recent version of the NPCC Fish and Wildlife Program was completed in 2014. The
NPCC is currently updating their 2014 Program to include the most recent information on fish
and wildlife resources in the Columbia Basin, the impacts from the CRS, and the measures
needed to protect, mitigate and enhance fish and wildlife resources affected by project
operations. This revision is expected to be completed in 2020. Under the Northwest Power Act,
the Action Agencies are obligated to operate the CRS in a manner consistent with the Council’s
Fish and Wildlife Program. This includes operating consistent with the Mainstem Amendments
to the Program, which include operational measures at Libby Dam.

9324 Kootenay Lake and Backwater Effect

Corra Linn Dam located downstream on the Kootenay River in British Columbia, controls the
level of Kootenay Lake for much of the year with the notable exception occurring during periods
of high flows, such as during the peak spring runoff season. During the spring freshet, Grohman
Narrows (RM 23), a natural constriction upstream from the dam near Nelson, British Columbia
regulates flows out of the lake. Kootenay Lake levels are managed in accordance with the
International Joint Commission (IJC) Order of 1938 that regulates allowable maximum lake
elevations throughout the year. During certain high flow periods when Grohman Narrows
determines the lake elevation, Corra Linn Dam passes inflow to maximize the flows through
Grohman Narrows. Regulation of lake inflows by Libby Dam and Duncan Dam (on the Duncan
River flowing into the north arm of the lake) maintains Kootenay Lake levels generally lower
during the spring compared to pre-dam conditions.

Historically, during spring freshets, water from Kootenay Lake backed up as far as Bonners
Ferry and at times further upstream (Barton 2004, pg. 4). However, since hydropower and flood
control operations began at Corra Linn and Libby Dams, the extent of this “backwater effect” has
been reduced an average of over 7 ft during the spring freshet (i.e. water from Kootenay Lake
currently extends further downstream than historically) (Barton 2004, pg. 5).

9325 Levee Degradation

Daily and weekly fluctuations of Kootenai River flows due to Libby Dam operations have been
identified as the primary cause of the degraded condition of the levee system in Kootenay Flats
(Corps 20006).

9326  Effects of Libby Dam on Kootenai Sturgeon Habitat

Before the construction and operation of Libby Dam in the early 1970s, the natural hydrograph
of the Kootenai River downstream of the dam consisted of a spring freshet with high peak flows,

followed by a rapid drop in flows into August (Figure 2). Specifically, pre-dam river flows
during sturgeon spawning varied from approximately 50,000 cfs to 100,000 cfs at Bonners Ferry,
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whereas post-dam releases from Libby Dam during Kootenai sturgeon spawning is typically
between 8,800 cfs to 16,000 cfs (Figure 2). The average pre-dam hydrograph indicates that, in
general, river flows began increasing in mid-to-late May, peaked in early to mid-June, and then
gradually descended during July.

Tetra Tech (2004) found that the primary changes in hydrology from Libby Dam operations
included a decrease in annual peak discharges on the order of 50 percent, a decrease in the
duration of high and low flows, an increase in the duration of moderate flows, and a
redistribution of seasonal flow characteristics. Together, these changes have affected the stage,
velocity, and depth within the river, which in turn have altered sediment transport conditions as
well as essential ecosystem functions (e.g., riparian function and floodplain interaction).

The presence and operations of Libby Dam have influenced biological processes in the Kootenai
River by affecting nutrient and carbon transport and altering thermal regimes; Koocanusa
Reservoir has acted as a nutrient sink, decreasing the productivity and overall carrying capacity
of the system downstream (Tetra Tech 2004). The operation of Libby Dam has caused rapid
changes in water levels, diminished hydrological connectivity, and altered natural hydrographs
(NPCC 2005). Dam operations have altered natural down-river discharge patterns on a seasonal
and sometimes daily basis (NPCC 2005).

The post-dam altered hydrograph has reduced the amount of depositional surfaces along the
Kootenai River as well as the interaction of the Kootenai River with the floodplain, which has
reduced the recruitment of riparian vegetation such as cottonwoods (Populus species) and
willows (Salix species) (KTOI 2009). Additionally, fluctuations in Libby Dam discharges has
increased bank erosion, which is a limiting factor for outer bank vegetation (KTOI 2009). As a
result, aquatic and terrestrial vegetation that would have normally provided secure habitat along
river margins and stabilized soils has not been able to fully reestablish each summer. The result
of all these changes has been significant impacts to periphyton, aquatic insects, and fish
populations (USFWS 2002a).

Average water temperatures in the Kootenai River are typically warmer in the winter and colder
in the summer than they were prior to the construction of Libby Dam (Corps 2004). Current
average spring temperatures tend to be cooler than under pre-dam conditions (Figure 4), and the
differences may be increased even more when large flow from Libby Dam dominates the total
river flow (Corps 2004). These temperature alterations may also affect the rates of maturation,
growth rates, and spawning behavior of sturgeon.
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Figure 4. Libby Dam Discharge Temperature and Selective Withdrawal Rule Curve.
(Source: Hoffman Pers. Comm. 2020).

Suspended sediment levels in the Kootenai River have decreased substantially since the
construction of Libby Dam (Corps 2004). Research has shown that increased turbidity can
provide rearing white sturgeon larvae with additional cover, thus reducing predation (Gadomski
and Parsley 2005, pg. 375), but can also be a significant mortality factor for incubating eggs
(Kock et al. 2006, pg. 137). Suspended sediment records for the Libby Dam area show that, the
only notable, multi-week suspended sediment transport event with streamflow that approached
pre-Libby Dam conditions took place from April 24 to July 5, 1974, during the white sturgeon
spawning season (Barton 2004, Corps 2004). Suspended sediment and turbidity may be a critical
component of flow that allows for sturgeon egg and larvae survival; the last known year-class
recruitment to the Kootenai sturgeon population occurred in 1974.

Hauer and Stanford (1997, as cited in NPCC 2005) state that with the exception of the density of
net-spinning caddisflies and blackflies in the tailwater of Libby Dam, most zoobenthic species
declined in abundance after Libby Dam began operations.

Libby Dam and human settlement has also allowed for the introduction of non-native species of
fish, plants, and animals. Libby Dam converted what once was riverine habitat to reservoir
habitat, allowing for the introduction of such non-native species as largemouth bass, bullhead,
and others (NPCC 2005).

According to Jamieson and Braatne (2001, as cited in NPCC 2005), the lower Kootenai River

floodplain downstream of the Moyie River in Idaho, probably supported one of the largest and
richest riparian-forest and wetland complexes in the Pacific Northwest. Approximate 70,000 ac
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of ephemeral and perennial wetlands have been lost since 1890 (Jamieson and Braatne 2001 as
cited in NPCC 2005, pg. 61). The substantial wetland losses are attributed to a combination of
factors that include the operations of Libby Dam, reductions in hydrologic connectivity (diking
and land leveling), draining associated with agricultural development, and tributary
channelization (Richards 1997).

9.3.2.7  Other Factors Affecting Sturgeon Environment within the Action Area

Beginning in the early 1900s to 1961, in order to provide a measure of protection from spring
floods, a series of dikes were constructed along the Kootenai River (below Libby Dam) and its
tributaries. Other factors affecting the Kootenai sturgeon’s environment within the Action Area
include floodplain development, agriculture, and contaminant runoff from mining activities,
over-harvest, municipal water use, livestock grazing, and timber harvest (NPCC 2005, pg. 110).

90317 Kootenai Sturgeon Critical Habitat

On September 6, 2001, the Service issued a final rule designating critical habitat for the Kootenai
sturgeon (66 FR 46548). The critical habitat designation extends from ordinary high water line
to ordinary high water line on the right and left banks, respectively, along approximately 11.2
miles of the mainstem Kootenai River from RM 141.4 to RM 152.6 in Boundary County, Idaho
(Unit 2, Figure 1). On February 10, 2006, the Service issued an interim rule designating the
braided reach (RM 152.6 to RM 159.7) as critical habitat (71 FR 6383) (Unit 2, Figure 1). On
June 9, 2008, the Service issued a final rule designating the braided reach as critical habitat (73
FR 39506). Both the meander and the braided reach are located entirely within Boundary
County, Idaho, respectively downstream and upstream of Bonners Ferry. A total of 18.3 RM is
designated as critical habitat for Kootenai sturgeon.

9.3.3.1  Primary Constituent Elements

Four PCEs are defined for Kootenai sturgeon critical habitat (73 FR 39506). These PCEs are
specifically focused on adult migration, spawning site selection, and survival of embryos and
free-embryos, the latter two of which are the life stages now identified as limiting the
reproduction and numbers of the Kootenai sturgeon. The PCEs are defined as follows:

1. A flow regime, during the spawning season of May through June, that approximates
natural variable conditions and is capable of producing depths of 23 ft (7 m) or greater
when natural conditions (for example, weather patterns, water year) allow. The depths
must occur at multiple sites throughout, but not uniformly within, the Kootenai River
designated critical habitat.

2. A flow regime, during the spawning season of May through June, that approximates
natural variable conditions and is capable of producing mean water column velocities of
3.3 ft/s (1.0 m/s) or greater when natural conditions (for example, weather patterns, water
year) allow. The velocities must occur at multiple sites throughout, but not uniformly
within, the Kootenai River designated critical habitat.
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3. During the spawning season of May through June, water temperatures between 47.3 °F
and 53.6 °F (8.5 °C and 12 °C), with no more than a 3.6 °F (2.1 °C) fluctuation in
temperature within a 24-hour period, as measured at Bonners Ferry.

4. Submerged rocky substrates in approximately 5 continuous RM (8 RKM) to provide for
natural free embryo redistribution behavior and downstream movement.

5. A flow regime that limits sediment deposition and maintains appropriate rocky substrate
and inter-gravel spaces for sturgeon egg adhesion, incubation, escape cover, and free
embryo development. Note: the flow regime described above under PCEs 1 and 2 should
be sufficient to achieve these conditions.

9332  Current Condition of Critical Habitat
9.3.3.2.1  Meander Reach

The Meander Reach is characterized by sandy substrate, a low water-surface gradient, a series of
deep holes, and water velocities which rarely reach 3.3 ft/s. The morphology of the Meander
Reach has changed relatively little over time (Barton 2004, pg. 1). Significant changes to this
reach caused by the construction and operation of Libby Dam include: 1) a decrease in
suspended sediment; 2) the initiation of cyclical aggradation and degradation of the sand
riverbed in the center of the channel; 3) a reduction in water velocities (Barton 2004, pg. 1); and
4) reductions in floodplain interactions and riparian function, which negatively affect primary
and secondary productivity in the river.

The upstream-most segment of the Meander Reach (approximately 0.6 RM in length) has rocky
substrate and water velocities in excess of 3.3 ft/s under present river operations (Berenbrock and
Bennett 2005, pg. 7). However, due to a reduction of average peak flows by over 50 percent
caused by flood control operations of Libby Dam and the reduction of the average elevation of
Kootenay Lake by approximately 7.2 ft (and the resultant backwater effect), the PCE for water
depth is infrequently achieved in this reach of the Kootenai River (Berenbrock 2005, pg. 7). A
deep hole (49.9 ft) that is frequented by sturgeon in spawning condition exists near Ambush
Rock at approximately RM 151.9 (Barton et al. 2005, pg. 36).

In 2014, as part of the Kootenai River Habitat Restoration Project, small patches (approximately
0.5 to 1.0 ac each) of rocky substrates were placed in documented spawning areas in the Shorty’s
Island (RM 143.6) and Myrtle Creek (RM 145.5) areas. Rocky substrates were also placed in the
straight reach (RM 152) in 2016. These substrate enhancement projects were implemented as
pilot projects to test whether the substrates would persist (i.e., remain clear of sand and silt) and
whether Kootenai sturgeon would continue to spawn at those specific sites. Current monitoring
of both the substrates and spawning sturgeon indicate that the pilot projects have been successful
in those specific regards (KTOI 2016, pg. 21). Additional projects implemented in the Meander
Reach involve reconnection and enhancement of floodplain areas, riparian enhancement, and
tributary restoration.
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93322 Braided Reach

The braided reach of the Kootenai River was designated as critical habitat because it contains: 1)
sites with seasonal availability of adequate water velocity in excess of 3.3 ft/s; and 2) rocky
substrate necessary for normal spawning, embryo attachment and incubation, and normal free
embryo dispersal, incubation and development. Within this reach, the valley broadens, and the
river forms an intermediate-gradient braided reach as it courses through multiple shallow
channels over gravel and cobbles (Barton 2004, pg. 7).

Similar to the 0.6 RM upstream-most segment of the Meander Reach, the lower end of the
braided reach has also become shallower during the sturgeon reproductive period for the same
reasons discussed above. Additionally, a loss of energy and bed load accumulation has resulted
in a large portion of the middle of the braided reach becoming wider and shallower (Barton et al.
2005, pg. 18).

The net result of the changes described above may adversely affect Kootenai sturgeon in the
following ways: 1) Kootenai sturgeon may generally avoid spawning in areas upstream of
Bonners Ferry that have suitable rocky substrates; 2) Kootenai sturgeon may instead spawn at
sites that have unsuitable substrates and low water velocity (i.e., the Meander Reach); 3) the loss
of floodplain interaction and riparian function may negatively affect primary and secondary
productivity in the river, thereby reducing available food sources during sturgeon early life
stages. While suitable water depth is still achieved under current operations at the downstream
end of the braided reach, significant special management is needed to adequately address the
PCEs for substrate and water velocity in this area.

Beginning in 2011, multiple habitat restoration projects have been implemented in the braided
reach, as part of the Kootenai River Habitat Restoration Program. Projects implemented to date
include side channel restoration, bank stabilization, island construction, pool construction,
construction of pool-forming structures, riparian restoration and enhancement, and floodplain
reconnection and enhancement.

The Action Area for this consultation encompasses the total extent of designated critical habitat
for the Kootenai sturgeon. For that reason, the “Current Condition of Critical Habitat” section
above addresses the environmental baseline for designated Kootenai sturgeon critical habitat.

9.4 Environmental Baseline: Bull Trout and Designated Bull Trout Critical Habitat

A general description of the environmental baseline was previously described and is incorporated
here by reference (Section 9.1). The following discussion provides a more specific
environmental baseline for the bull trout and its designated critical habitat. Section 9.4.7
Consulted on Effects for Bull Trout, summarizes ongoing projects that have undergone ESA
Section 7 consultation and influence the baseline conditions for bull trout and bull trout critical
habitat.
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To understand the status of bull trout in the Action Area, it is necessary to discuss the bull trout
in a broader area, including Recovery Units, Core Areas, and CHUs. The Proposed Action
defines operation and maintenance of the CRS and encompasses a large portion of the Columbia
River Basin (Figure 5). The Action Area and nearly all 14 project facilities fall within bounds of
designated critical habitat for the bull trout. Bull trout are listed as a single DPS within the four-
state area of the Action Area. The CRS operates within three of the six bull trout Recovery Units
including the Columbia Headwaters, Mid-Columbia, and Coastal (Figure 5) (USFWS 2015a).
Each Recovery Unit is subdivided into multiple bull trout Core Areas. Migratory life history
forms of bull trout are key to the persistence and genetic diversity of each Core Area across the
range, as well as throughout the Action Area. Within the three Recovery Units overlapping the
Action Area, as many as 91 Core Areas, 4 Historic Areas, and one Research Needs Area (RNA)
are adjacent to or within the bounds of the Action Area. Approximately 46 Core Areas, 4
historic areas, and one Research Needs Area (RNA) likely use or have the potential to use the
Action Area in some capacity based on life histories and movement patterns. This represents
more than 45 percent of the entire listed entity. Populations of bull trout in this Opinion are
discussed in the context of Recovery Units and Core Areas. For each Core Area, the Service
discusses the status and trend based on existing information on population estimates, redd counts
or other demographic data combined with existing threats identified as impacting the long-term
persistence of bull trout. The status of a Core Area is categorized as depressed (Population size
is small or historic, experiencing substantial threats, and/or has a long-term declining trend in
population/redd counts) or Stable (Core Area has long-term stable, consistent or increasing
population numbers or redd counts and/or has few threats impacting population persistence). A
Core Area trend is determined as Declining (population numbers or redd counts are
reducing/declining in the last 7 years); Stable (No indication of population change in the last 7 to
10 years); or Increasing (Population numbers or redd counts have been improving/increasing in
recent years). Critical habitat is discussed in the context of CHUs within each of the Recovery
Units (USFWS 2010a). Critical habitat is characterized based on function (USFWS 1998).
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Figure 5. Bull trout Recovery Units in relationship to the Columbia River System Proposed
Action and Action Area.

94.1 Columbia Headwaters Recovery Unit

The Action Area includes bull trout within a portion of the Columbia Headwaters Recovery Unit
(CHRU) (USFWS 2015b; 2010). The portion of the Action Area that overlays the CHRU
includes parts of western Montana, northern Idaho, and northeastern Washington. Major
drainages include the Clark Fork River Basin, including the Clark Fork River, Lake Pend Oreille,
the Pend Oreille River, the Flathead River, Flathead Lake, and the Kootenai River Basin. This
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Recovery Unit is a stronghold for bull trout, as many of the headwater tributaries provide cold-
water refugia and are located in high elevation wilderness or protected areas (USFWS 2015b).

Areas affected by the operation of Hungry Horse Dam, Albeni Falls Dam, and Libby Dam are

within the CHRU.

There are 35 bull trout Core Areas within the CHRU. Fifteen of the 35 are referred to as
complex Core Areas, as they represent large interconnected habitats, each with multiple
spawning streams and local populations. The 15 complex Core Areas contain the majority of
individual bull trout and the bulk of the designated critical habitat within the CHRU (USFWS
2010a; b). Five of these complex Core Areas are within/overlap with the Action Area, including:
Lake Koocanusa, Kootenai River, Hungry Horse Reservoir, Flathead Lake, and Lake Pend
Oreille (USFWS 2015b). Bull trout from three additional Core Areas may migrate into the
Action Area. The Bull Lake Core Area is located on Keely Creek, a tributary to the Kootenai
River. The Swan River Core Area is a tributary to Flathead Lake. The Priest Lake Core Area is
located upstream of Priest Lake Dam on the Priest River, a tributary to the Pend Oreille River.
All three Core Areas (Swan River, Bull Lake and Priest Lake) are located above natural or
manmade (Troy and Priest Lake dams) barriers outside of the Action Area. Each year, very
small numbers of bull trout are entrained into the Action Area from these Core Areas. However,
as there is no upstream connectivity to either Core Area, the Proposed Action will not affect the
Core Area as a whole and no further discussion occurs in this document. Once bull trout leave
the Swan River, Bull Lake and Priest Lake Core Areas, they become members of Core Areas
within the Action Area and are counted as such. The following provides a summary of the
environmental baseline for each of the five complex Core Areas within the CHRU portion of the
Action Area.

9411 Lake Koocanusa Core Area

Completion of Libby Dam created Lake Koocanusa on the Kootenai River (Figure 6). Lake
Koocanusa is a large, deep, and cold water body with abundant forage where bull trout numbers
have been increasing over time (USFWS 2006a). Lake Koocanusa is about 90 miles long and
extends about 42 miles into Canada at full pool. Lake Koocanusa and its tributaries receive
runoff from about 47 percent of the entire Kootenai River drainage Basin. The Kootenay, Elk,
and Bull rivers, all in Canada, supply about 87 percent of the lake’s inflow. The Tobacco River
and numerous small tributaries flow into the reservoir south of the border. Stream flow in
tributaries generally peak in late-May or early June after the onset of snowmelt, then declines to
low flows from November through March. Flows also peak with rain-on-snow events.

The filling of Lake Koocanusa inundated approximately 90 miles of mainstem Kootenai River
habitat, along with 40 miles of biologically important low-gradient tributary habitat. This
conversion of a large segment of the Kootenai River from a lotic to lentic environment changed
the aquatic community (Paragamian 1994). Also, as mitigation for inundation of the Kootenai
River, the Corps built and funds the operation of Murray Springs Hatchery near Eureka,
Montana. MFWP maintains broodstock of redband (Oncorhynchus mykiss gardnerii) and
Gerrard rainbow trout (O. mykiss) for stocking Lake Koocanusa and nearby waters.
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Figure 6. Bull trout Core Areas and the Action Area in relation to Libby, Hungry Horse, and
Albeni Falls dams.

The Service’s 2015 Bull trout Recovery Plan identified no current threats or recovery actions for
bull trout in the Lake Koocanusa Core Area (USFWS 2015b). Historical land use practices such
as timber harvest and mining that affected water quality, in-stream function (e.g., entrainment),
and competition or hybridization with non-native brook trout likely have had some impact on
local populations throughout the Core Area in the past. However, these impacts are considered
managed by resource agencies in the Core Area (USFWS 2015b). Adult and sub-adult bull trout
use Lake Koocanusa year-round. At present, Lake Koocanusa is one of the most robust Core
Areas in the CHRU (Dunnigan et al. 2015). Many of the Kootenai Basin tributaries provide
high-quality bull trout habitat. While recent mining activities have introduced some
deforestation and selenium contamination, the headwaters are relatively undeveloped and retain
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many of their original wild attributes and native species complexes. There are low numbers of
non-native fish that compete (brown trout) or hybridize (brook trout) with bull trout in the Lake
Koocanusa Core Area (USFWS 2010b). The Canadian portion of the watershed upstream
includes most of the highly productive portions of the Wigwam River, White River,
Skookumchuck Creek, and other streams. The U.S. portions of Lake Koocanusa and the
Wigwam River, as well as Grave Creek and the Tobacco River in Montana, also provide
excellent habitat for bull trout (USFWS 2010b, 2015b).

The Lake Koocanusa Core Area contains two local populations: the Wigwam River in British
Columbia, Canada and Grave Creek in Montana. Grave Creek is the predominant spawning
tributary within Montana. Grave Creek redd counts peaked in 2003 (245) and have since
exhibited a negative trend resulting in a count of 44 in 2019, mirroring the trend of redd counts
observed in the Wigwam River in British Columbia (MFWP 2020a; Dux Pers Comm 2019).
While recent negative trends in redd counts have been observed, both populations in the
Wigwam River and Grave Creek are considered stable and likely higher than historic conditions
(MFWP 2020a). Recent declines may be symptoms of bull trout harvest. Some impact may also
occur from entrainment over Libby Dam and at the Glen Lake Irrigation Diversion. The
irrigation diversion was screened in 2001. While the screen largely reduced the number of age
1+ bull trout from entrainment, an average of 141 bull trout were still entrained annually for
years 2001-2008 (Dunnigan pers. Comm 2020). In 2014 a tree fell on the fish screen rendering it
inoperable (Dunnigan et al. 2017). Since 2014, the irrigation diversion has entrained an
unknown number of bull trout.

The Wigwam River, mostly in British Columbia, is the primary spawning stream for the Lake
Koocanusa bull trout population. The peak redd count for the Wigwam River (including the
headwaters in Montana) in 2006 was 2,298 redds (Dunnigan et al. 2017). Redd counts in the
Wigwam River have declined since 2006. Redd counts in the Wigwam River have averaged
approximately 1,475 since 1995, however, redd numbers declined to 888 in 2019 resulting in the
change of harvest regulations by MFWP.

Since 1975, MFWP has conducted spring gillnetting in Lake Koocanusa to estimate fish
abundance and composition within the reservoir. Since reservoir inundation in 1975, bull trout
captures in gillnets significantly increased to a peak in 2000, followed by a period of stability for
years 2005 through 2017 (Dunnigan et al. 2017). The increased catch of bull trout correlates
with redd count numbers in the Wigwam River and Grave Creek (Dunnigan et al. 2017). Prey
species in Lake Koocanusa remain abundant. Although the assemblage of prey species has
changed since impoundment, kokanee, Columbia chub, and northern pikeminnow populations
have increased, while cutthroat trout, rainbow trout, burbot, largescale and longnose sucker
populations have decreased (Dunnigan et al. 2020). Since the unintended introduction of
kokanee fry to Libby Reservoir from the Kootenay Trout Hatchery in British Columbia, kokanee
comprise the second or third most abundant fish captured during fall gillnet sampling. Capture
rates of kokanee during both the spring and fall gillnet sampling periods have been variable, but
show no significant trend over time (Dunnigan et al. 2020). However, biomass of sampled
kokanee has declined, suggesting kokanee are exhibiting density dependent growth (Dunnigan et
al. 2020).
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Libby Dam does not have fish passage facilities, but downstream movement occurs through the
dam via turbine entrainment or during spill events. The water release rate, depth of withdrawal,
and seasonal forebay fish density all influence the rate of entrainment through the dam (Skaar et
al. 1996). Bull trout feed on kokanee (an introduced species) in Lake Koocanusa, and they may
be entrained as they follow kokanee into the turbine intakes. On a seasonal basis, kokanee
entrainment rates are highest in the spring (late April-early July) when dam outflow and forebay
fish densities are high and withdrawal depth is the shallowest of the year (Skaar et al. 1996).
Entrainment studies at Libby Dam using sonar and draft-tube netting documented low numbers
of bull trout passing through the dam, primarily in the spring (Skaar et al. 1996). More recently,
survival of entrained bull trout has been documented via genetic origin testing and, although no
estimates are available for rates of entrainment or survival, greater than 50 percent of bull trout
captured below Libby Dam for genetic assignment were assigned to the Wigwam River (DeHaan
and Adams 2011).

9412 Kootenai River Core Area

Below Libby Dam, the Kootenai River flows westward approximately 20 miles to Libby,
Montana, and another 20 miles to Troy, Montana (Figure 6). At Troy, Montana, the Kootenai
River flows northwest into Idaho. At Bonners Ferry, Idaho, approximately 35 miles downstream
of Troy, the Kootenai River enters the broad floodplain area known as Kootenai Flats. The
surrounding floodplain has been diked and much of it converted to agriculture in both the U.S.
and Canada. Flowing northward through the Kootenai Flats, the river crosses the international
boundary approximately 50 miles downstream of Bonners Ferry. About 25 miles north of the
international boundary, the Kootenay River enters the south arm of Kootenay Lake, impounded
by Corra Linn Dam in the 1930s (Figure 1 and 5). Operations of Corra Linn Dam and Kootenay
Lake influence flow regimes in the Kootenai River upstream and flood risk in Bonners Ferry.
Historically, during spring freshets, water from Kootenay Lake backed up as far as Bonners
Ferry and at times even further upstream (Barton et al. 2004). However, since hydropower and
FRM operations began at Corra Linn and Libby Dams, the extent of this backwater effect has
been reduced (Barton 2004). Major tributaries to the Kootenai River below Libby Dam include
the Fisher River, the Yaak River, and the Moyie River.

Bull trout within the Kootenai River Core Area are spread among eight local populations, six in
Montana and two in Idaho. Until recently, bull trout populations in the Core Area were
relatively stable, with widespread distribution and fluvial life history forms contributing to all
local populations. However, densities in the Kootenai River Core Area appear to be declining.
When redd trends are viewed cumulatively for all six of the local populations in Montana (West
Fisher, Bear, Pipe, Quartz , O’Brien and Callahan creeks) a significant negative trend has been
exhibited since 2000 (R?=0.77). Historically, O’Brien, Quartz and Callahan creeks had robust
local populations in the Core Area, contributing well over 100 redds annually and representing
more than 75 percent of all redds counted in the Kootenai River Core Area between 1998 and
2015. However, beginning in 2009, redd counts in these three local populations began declining
precipitously, and as of the 2015 redd count, these local populations contributed 45 redds total
(MFWP 2020a).
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For the two populations in Idaho (Boulder Creek and Long Canyon), collection of redd counts is
sporadic. However, between 2002 and 2010, fewer than five redds have been documented
(Paragamian et al. 2010). These populations are very small and likely functionally extirpated
without supplementation by migratory adults from other populations.

Bull trout from populations in the Kootenai River Core Area migrate to spawning areas in
tributaries of the Kootenai River between Late June and September. Aggregation of substrate at
tributary mouths may delay timing or completely block passage of bull trout to spawning
grounds, depending on discharge of the Kootenai River and spawning tributaries (Marotz et al.
1988; Sylvester et al. 2015; Dunnigan et al. 2017). Stream mouths have been aggrading at a rate
of approximately 0.15 m/year below Libby Dam since the impoundment of Lake Koocanusa, and
discharges from dam operation have been observed to be ineffective in moving the particle size
necessary to remove aggregated materials (Zelch 2003). Spawning occurs in the tributaries
between September and mid-October in water temperatures between 35 °F and 39 °F (1.7 °C and
3.9 °C). Bull trout typically return to the Kootenai River in late October. Sub-adults and non-
spawning adults may be foraging in the Kootenai River year-round. Based on recent genetic
studies, the Kootenai River populations directly downstream of Libby Dam are supplemented by
entrained bull trout, as the majority of fish collected below the dam originated above it (DeHaan
and Adams 2011).

Primary threats to bull trout in the Kootenai River Core Area include upland/riparian land
management such as legacy timber harvest, mining and road construction; instream impacts from
flow and flood management; and high level of brook trout hybridization in tributaries (USFWS
2015b). Impoundment of the Kootenai River by Libby Dam altered the habitat in the riverine
reach downstream of Libby Dam through altered flow patterns, altered river temperatures, and
modified sediment transport regimes. These alterations resulted in changes in periphyton,
aquatic insects, and fish populations (Dunnigan et al. 2015).

Past Libby Dam operations altered water quality parameters and likely significantly impacted
bull trout population stability and health throughout the corridor. Water temperatures at Bonners
Ferry during sturgeon flow augmentation from 2006 to 2014 ranged from 43 °F to 56 °F (6.1 °C
to 13.3 °C) (Corps and Bonneville 2009-2015). Reservoir de-stratification generally occurs in
late fall or early winter and remains in this condition through early spring; temperature
management is not possible during this time, though discharge temperatures remain within the
optimal range for bull trout. Past spill events, which can elevate TDG levels to up to 135
percent, occurred several times during past dam operations. In studies of other fish species,
including salmonids, supersaturated gases in fish tissues tend to pass from the dissolved state to
the gaseous phase as internal bubbles or blisters; this condition, called gas bubble trauma (GBT),
can be debilitating or even fatal. These events likely altered behaviors and timing of bull trout
movements in the river.

Aggradation of sediments at tributary mouths has occurred over time as a result of changes to the
historic hydrograph from past operations of Libby Dam. During periods of low stream flow, the
enlarged deltas from deposition of bedload substrate in the low-gradient reaches of tributaries
can impede or block fall-spawning migrations of bull trout. Prior to impoundment, the Kootenai
River had sufficient hydraulic energy to remove these deltas every year, but since construction of
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the dam, peak flows have typically been limited to maximum turbine capacity (roughly 27,000
cfs). Hydraulic energy is now insufficient to remove these deposits (Dunnigan et al. 2015). In
2000, MFWP completed stream stabilization and re-channelization at the mouth of O’Brien
Creek to mitigate for delta formation and to ensure that bull trout passage continues.

In addition, Koocanusa Reservoir acts as a nutrient sink, retaining approximately 63 percent of
total phosphorus and 25 percent of total nitrogen entering the system (Woods and Falter 1982).
Due to low current velocities in the lake, these nutrients bind to sediments and precipitate out of
the water column, or in the case of nitrogen, are taken up biologically, making them unavailable
to organisms in the river below the dam (Snyder and Minshall 1996). Consequently, the Idaho
portion of the Kootenai River has been considered nutrient-poor (ultra-oligotrophic) and
phosphorus-limited. However, this may not fully explain the low levels of nutrients in the river,
as tributaries in Idaho also appear to be low in nutrients (IDEQ 2006, p. 60). The geologic
setting may be a poor nutrient producer, in addition to the trapping of nutrients in Lake
Koocanusa (IDEQ 2006). In addition, loss of floodplain connectivity to the entire Kootenai
River valley has reduced riparian function and natural nutrient inputs. In the Idaho portion of the
Kootenai River, the diminished nutrients have reduced primary productivity over the past two
decades (Ross et al. 2015).

Another result of the low-nutrient (primarily phosphorus) conditions below the dam has been the
increasing success of the nuisance algae, Didymo (Didymosphenia geminata), which became
readily apparent in the Kootenai River below Libby Dam in Montana in the early 2000s.
Didymo frequently forms dense mats on the river bottom and negatively affects bull trout
abundance because of reduced numbers of large and desirable invertebrate prey (e.g.,
Ephemeroptera, Plecoptera, and Trichoptera) (Sylvester and Stephens 2011).

Phosphate and nitrate fertilizer has been added to the river at the Idaho-Montana border annually
during summer months since 2005, and to the south arm of Kootenay Lake since 2004. Nitrogen
was added to the river once in 2009. The addition of these nutrients is intended to stimulate
lower trophic production, which may ultimately increase the abundance and growth of bull trout
prey sources such as Kokanee salmon (Hardy et al. 2013, p. 74).

Recent mining activities in the Kootenay River headwaters have introduced some deforestation
and selenium contamination that enter the lake via tributaries. Elevated selenium concentrations
have been detected in some bull trout in Koocanusa Reservoir. USFWS (2015b) recommended
continued monitoring of the selenium levels in the Kootenai River system and research on the
impact of selenium on bull trout, particularly with respect to potential reproductive impairment
(including adult reproductive failure and early life stage growth abnormalities and mortality)
(Lemly 2002), because this threat is not yet well understood. Additionally, the Kootenai
National Forest formally consulted with the Service for proposed permitting of the Montanore
Mine in 2014 (USFWS 2014). In 2017, U.S. District Judge Donald Malloy overturned the
approval for the proposed copper and silver mine, finding that “the project is expected to reduce
stream flows for threatened bull trout and increase the potential for human interactions with
threatened grizzly bears” (Montanore Ruling 2017).
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At this time the Kootenai National Forest has not undergone further consultation, but is in the
process of reviewing and resubmitting a BA for the permitting of the Montanore Evaluation
Project. This consultation will assess the effects of permitting the initial “evaluation” of the ore
body within the Montanore project area. If permitted as proposed, the evaluation would have
negative effects to the Kootenai River Core Area. Specifically, the Montanore Evaluation
Project will likely affect local bull trout populations by contributing sediment to spawning and
rearing streams (Libby and Bear creeks) as a byproduct of updating and improving roadways and
heavy traffic use further exacerbating aggrading conditions at tributary mouths.

The negative bull trout population responses from the previously proposed mine development
would be attributed to reduced quantity and quality of spawning areas (baseflow depletions),
disruption of hyporheic flows in spawning and egg incubation gravels (baseflow depletions),
increased water temperature during spawning and egg incubation periods (Libby Creek due to
water releases from treatment facilities), and to short-term increased sediment accumulations in
streams (from mining related activities and road usage, construction and re-construction) in
spawning, egg incubation, and rearing substrates. Since some of the affected bull trout
populations are present in very low numbers or at risk for a variety of reasons, the expected
response may be loss of persistence from portions of some drainages (Libby Creek). The
expected bull trout population response to the previously proposed mining activities would be a
reduction in reproduction and survival of bull trout within Libby Creek, Rock Creek and East
Fork Bull River, stemming from water depletion, and increases in water temperature and
sedimentation.

Introduced non-native species are widespread throughout the Kootenai River Core Area
including brook trout and predator species such as northern pike. Brook trout hybridization with
bull trout is of particular concern in the Core Area and has been documented in West Fisher,
Pipe, and O’Brien Creeks (USFWS 2015b).

9.4.1.5 Hungry Horse Reservoir Core Area

Hungry Horse Dam is 15 miles south of the west entrance to Glacier National Park and 20 miles
northeast of Kalispell, Montana. The headwaters of the South Fork Flathead River are located in
the Bob Marshall Wilderness. Construction of Hungry Horse Dam in 1952 impounded the lower
South Fork of the Flathead River drainage, occupying approximately 38 percent of the total
stream length (Figure 6) (Zubik and Fraley 1987). The South Fork of the Flathead River has a
contributing watershed area of 1,663 square miles (mi?), and lies predominantly (98 percent)
within the Flathead National Forest (CSKT and MFWP 2004). The Hungry Horse Reservoir
Core Area includes all of Hungry Horse Reservoir and the South Fork Flathead River and all
tributaries upstream of Hungry Horse Dam. Hungry Horse Dam isolates the South Fork Flathead
River drainage from its former connectivity with the remaining Flathead Lake system, isolating
about 38 percent of the spawning and rearing habitat that would otherwise occur in the Flathead
Lake Core Area (Zubik and Fraley 1987). The Hungry Horse Reservoir Core Area bull trout
population originated from adfluvial (life history where fish spawn in rivers, forage and rear in
lakes) Flathead Lake stocks that were trapped upstream of Hungry Horse Dam.
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The 2015 Recovery Plan did not identify primary threats to bull trout populations in the Core
Area, although construction and operation of Hungry Horse Dam, historic land use practices, and
natural events may have affected populations over time through increased sedimentation in
tributaries and reduced habitat complexity. Hungry Horse Dam (564 ft high) is a complete
barrier to all upstream movement of bull trout. The upstream barrier at Hungry Horse Dam also
provides some benefit to populations in the Core Area by eliminating the upstream migration of
non-native species (e.g. lake trout) into the Core Area. Downstream movement and entrainment
of bull trout through the turbines and spillway probably occurs at low levels (Marotz et al. 1996).
However, due to the depth and configuration of penstock withdrawal and the status of
populations, the effect of entrainment at the bull trout population level within the Core Area is
low. The reservoir formed in the South Fork Flathead River upstream of Hungry Horse Dam
provides fish refugia, and the barrier the dam presents to upstream movement of non-native
species (e.g., lake trout) is currently considered an asset to bull trout recovery.

Operations of the dam in the past have led to extreme variability in pool elevations within
Hungry Horse Reservoir, with drawdowns at times of over 188 ft below full pool (Marotz et al.
1996). Despite the variability in pool elevations, bull trout populations in the Core Area have not
shown any measurable negative response. Although drawdowns of that magnitude have not
occurred in recent years, the State of Montana continues to express concern over the effect of
water level fluctuation on native fish and recreation.

In 2003, a series of major fires burned large portions of the bull trout habitat in the South Fork of
the Flathead River drainage, which are the headwaters of this Core Area (USFWS 2015b). In
recent years, logging activities have been infrequent with the exception of some post-fire
salvage. Rain-on-snow events heavily impacted west-side reservoir tributaries in 2003 and again
in 2006, with large debris flows and several culvert and bridge blowouts. Despite this, bull trout
spawning numbers in several of these streams (e.g., Wounded Buck and Wheeler Creeks)
increased through the period from 2006 to 2008 (USFWS 2017c). There are eight bull trout
spawning index reaches in the Hungry Horse Core Area. Collectively, these eight reaches
represent up to 85 percent of the total Basin-wide spawning of bull trout. The data show that the
four index streams in the Bob Marshall Wilderness support approximately 70 percent of the bull
trout spawning in the Hungry Horse Core Area (USFWS 2017¢c).

The distribution of bull trout populations throughout the Hungry Horse Reservoir Core Area is
probably similar to historic patterns, as is life history form expression (adfluvial). This is a large
Core Area with some natural barriers in headwaters and occasional temporary barriers resulting
from beaver dams or other natural activities. There are no known human-caused barriers on bull
trout spawning and rearing streams. Historic bull trout redd counts are not available. The
number, size, and age composition of bull trout that were trapped upstream of the dam at closure
in 1953 are unknown. It is likely that numbers were lowest immediately following the
construction of Hungry Horse Dam and filling of the reservoir and then quickly rebounded with
the new habitat and food resources afforded by the reservoir. The population likely expanded for
a period of several years through the 1960s (USFS 2013). However, heavy angling, logging on
non-wilderness lands surrounding the reservoir, and extreme reservoir drawdowns likely caused
the bull trout population to decline during the 1970s and 1980s. In 1993, fisheries resource
managers restricted intentional angling for bull trout to minimize impacts to populations.
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Adult and sub-adult bull trout are present in Hungry Horse Reservoir. Because the reservoir
inundated a portion of the migratory corridor for fish from Flathead Lake, records of natural
carrying capacity for this portion of the system in isolation are unavailable. Rather, this Core
Area incorporated about 38 percent of the spawning and rearing habitat for the Flathead Lake
Core Area (Zubik and Fraley 1987). The loss statement for the Hungry Horse Dam mitigation
program concluded that dam construction eliminated between 1,840 and 2,089 adult bull trout
from the Flathead Lake population (Zubik and Fraley 1987). The reservoir and the watershed
upstream contain one of the strongest local populations of bull trout in Montana, due in large part
to the substantial amount of undisturbed habitat present in the Bob Marshall Wilderness (Marotz
et al. 1996; MBTSG 1998). Current bull trout densities in the Hungry Horse Core Area appear
stable or increasing at about 2,500 to 3,000 adults (total population size likely 2-3 times this),
based on MFWP redd count data from 1993 to present (MFWP 2020b). Redd monitoring has
been conducted in the South Fork Flathead River watershed since 1993, and as of 2014, redd
numbers continue to appear stable (MFWP 2020b).

The recreational bull trout fishery on Hungry Horse Reservoir has continued since 2004 and is
closely monitored by MFWP and others (Hensler and Benson 2007; Rosenthal 2009, 2010;
Rosenthal and Hensler 2008). Over a six year period, nearly 7,300 bull trout were caught, of
which 390 (roughly 5 percent) were harvested. Given the stability of yearly redd counts and
known harvest rates; populations in the Hungry Horse Reservoir Core Area represents a
stronghold in the Recovery Unit.

9414 Flathead Lake Core Area

The South Fork Flathead River flows downstream from Hungry Horse Dam into the mainstem
Flathead about 6 miles upstream from Columbia Falls, Montana, and then drains into Flathead
Lake impounded by Séli§ Ksanka Qlispé (SKQ) Dam (formerly Kerr Dam) (Figure 6). The
Flathead Lake Core Area is one of the largest, most complex, and best-documented bull trout
Core Area in the upper Columbia River watershed. The Flathead Lake Core Area includes all of
Flathead Lake, the North Fork Flathead River, Middle Fork Flathead River, South Fork Flathead
River (up to Hungry Horse Dam) and their tributaries. The Whitefish and Stillwater Core Areas,
though separate Core Areas, are insignificant contributors of bull trout to the Flathead Lake Core
Area, largely due to low population densities and limited distribution.

Currently, non-native fish species and fisheries management represent the primary threats to bull
trout in the Flathead Lake Core Area (USFWS 2015b). The early 1900s saw a series of
introductions of non-native fishes in Flathead Lake that had negative impacts to bull trout
through competition, hybridization (brook trout), and added angling pressure (USFS 2013).
Yellow perch, brook trout, lake trout, Yellowstone cutthroat trout, rainbow trout, and kokanee
were stocked in the Flathead Lake system between 1910 and 1916. Lake trout introduction
likely had the greatest negative effects on bull trout in the Flathead Lake Core Area through
direct predation and competition for similar food resources in Flathead Lake. However, it was
not until the introduction of Mysis shrimp into Flathead Valley lakes in 1967 that the negative
interaction between non-native lake trout and bull trout was fully realized (USFWS 2015b). The
establishment of Mysis shrimp in Flathead Lake provided juvenile lake trout with consistent prey
in their deep-water habitats and allowed the lake trout population in Flathead Lake to expand.
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Spencer et al. (1991) concluded that the benefit Mysis shrimp introduction had on lake trout was
responsible for the collapse of a formerly large population of kokanee salmon through direct
predation by lake trout. Further, it has been determined that predation, competition, or other
forms of negative interaction with lake trout is the factor most responsible for the currently
depressed condition of bull trout in this Core Area (Fredenberg et al. 2005). Based on these
impacts, in 2014, the Confederated Salish and Kootenai Tribes (CSKT) instituted gillnetting to
reduce lake trout populations in Flathead Lake (CSKT 2014). In the mid-1990s, greater angling
restrictions were implemented on bull trout harvest in the Flathead Lake Core Area. Currently,
there is no harvest of bull trout allowed in the Flathead Lake Core Area, but some incidental
mortality associated with the heavy angling pressure for lake trout in Flathead Lake and heavy
angler use on the Flathead River system occurs. Some incidental mortality of bull trout, as a
result of lake trout gillnetting, also occurs (CSKT 2016).

While the integrity and connectivity of habitat in the North and Middle Fork Flathead River
drainages is high, construction of Hungry Horse Dam on the South Fork Flathead River isolated
a substantial portion (approximately 38 percent) of the spawning and rearing habitat in the Core
Area. Bull trout populations in the Flathead Lake Core Area are greatly reduced relative to
historic levels. This reduction is likely results from the combination of non-native species
presence (lake trout) and habitat and connectivity alterations. Estimates range from 10 percent to
50 percent of the historical population. Approximately 1,600 spawning adult bull trout inhabit
Flathead Lake (USFS 2013). This value was derived from redd counts, and only represents bull
trout that are mature enough to spawn. The absolute number of bull trout in the Flathead Lake
Core Area is likely twice that number. The distribution of populations throughout the Core Area
is likely similar to historic patterns as local populations are still relatively widespread in about 22
tributaries and occur in all historically occupied systems.

An extensive redd count monitoring program was developed and implemented by MFWP
beginning in 1980 (MFWP 2020b). There are 13 local populations within the Flathead Lake
Core Area on the Flathead National Forest. Streams occupied by eight of these local populations
are used as “index reaches” in MFWP’s redd monitoring program. The index reaches are Trail
Creek, Whale Creek, Coal Creek, Big Creek, Morrison Creek, Lodgepole Creek (tributary to
Morrison Creek), Granite Creek, and Ole Creek. Although adfluvial bull trout do spawn in other
tributaries, these eight streams support the majority of the adfluvial spawning population, and
redd numbers within them appear to represent about 45 percent of the total adfluvial spawning
that occurs in the Flathead Lake Core Area. Bull trout index stream redd counts ranged from
about 300-600 in the 1980s (averaging 392), then dropped drastically in the early 1990s to a
range of 83-243 in the seven years prior to listing (averaging 137 between 1991 and 1997).
From 1998 through 2017, index redd counts ranged from 130 to 251 redds, averaging 195
(MFWP 2020b). Based on these counts, the recent trend appears relatively stable at a level
roughly half of that observed in the 1980s. Entrainment over Hungry Horse Dam from the
Hungry Horse Reservoir Core Area likely adds only minor recruitment to the Flathead Lake Core
Area.
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9415 Lake Pend Oreille Core Area,

Within the Action Area, Albeni Falls Dam impounds 25 miles of the Pend Oreille River (Albeni
Falls pool) and deepens Lake Pend Oreille (Figure 6). Downstream to the U.S.-Canada border,
flows and hydrology are altered by operation of Albeni Falls Dam, as well as two Federal Energy
Regulatory Commission (FERC) licensed dams: Box Canyon and Boundary dams. Flows in the
Clark Fork River Basin are altered by upstream operations of Hungry Horse, SKQ (Kerr),
Thompson Falls, Noxon Rapids, and Cabinet Gorge dams prior to entering Lake Pend Oreille.

The Lake Pend Oreille (LPO) Core Area is one of the largest and most complex bull trout Core
Areas across the range of bull trout. Therefore, in the 2015 recovery plan, the Service
subdivided the Lake Pend Oreille Core Area into three recovery management segments (USFWS
2015b). LPO-A incorporates the Clark Fork River Drainage upstream of Cabinet Gorge Dam,
which is a FERC licensed dam, upstream to the confluence with the Flathead River. LPO-B
represents the portion of the Core Area between Cabinet Gorge Dam on the Clark Fork River,
downstream to Albeni Falls Dam and includes the nearly 95,000 ac Lake Pend Oreille proper.
Lastly, LPO-C is the lower Basin (i.e., lower Pend Oreille River), downstream of Albeni Falls
Dam to Boundary Dam (1 mile upstream from the U.S.-Canada border).

Bull trout in the Lake Pend Oreille Core Area appear to be almost entirely adfluvial, though
some resident life histories occur in tributaries. Adult bull trout make spawning migrations into
the larger tributaries beginning in April, with juvenile outmigration occurring as early as March
and lasting until June for tributaries feeding directly into Lake Pend Oreille. Fall migrations
(from September through October) follow a similar pattern of movement with adults moving
further upstream to spawn (then returning to Lake Pend Oreille to overwinter) and juveniles
moving downstream into Lake Pend Oreille. Migratory bull trout spawning in the Middle Fork
East River and Uleda Creek, tributaries to the East River downstream of Priest Lake, or in the
Action Area, exhibit a unique life history strategy described as allacustrine (fish migrate from
downstream riverine habitat and tributary spawning areas upstream into a lake to forage and
overwinter) (Dupont et al. 2007, p. 1272; R2 Resource Consultants 2010). These fish migrate
downstream out of Lake Pend Oreille into the Pend Oreille River, before ascending the Priest
River and ultimately the East River for spawning, and ultimately migrating back to Lake Pend
Oreille, demonstrating an allacustrine migratory pattern (Dupont et al. 2007, p. 1269). Bull trout
in the Priest River drainage were part of the Priest Lake Core Area in prior versions of the
Recovery Plan (USFWS 2002b). However, the privately-managed Priest Lake dam is a total
passage barrier between Priest River and Priest Lake. Given their migratory movements to and
from Lake Pend Oreille and not Priest Lake, bull trout in the Priest River are included in the
Lake Pend Oreille Core Area. All populations downstream of Albeni Falls Dam to the Canadian
border likely exhibit this allacustrine life history as well. Juveniles requiring this upstream
migration to the lake, often migrate in the late winter and early spring at larger sizes than
observed in other adfluvial populations.

In LPO-A, the 2015 Bull trout Recovery Plan indicated that 15 local populations are negatively
impacted by upland/riparian land management, poor water quality in the mainstem river,
instream impacts, connectivity impairments, and non-native species (USFWS 2015b). Three
FERC licensed dams (Cabinet Gorge, Thompson Falls and Noxon Rapids) influence bull trout
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connectivity and distribution in LPO-A. While this portion of the Core Area is not included
within the Action Area, nor influenced by the operation of Albeni Falls Dam, bull trout entrained
over Cabinet Gorge Dam use habitat within Lake Pend Oreille. Since 2001, an average of 35
adult bull trout each year captured below Cabinet Gorge Dam genetically assign to tributaries
within Montana. The capture efficiency of the trap and transport program has been estimated at
39 percent (GEI 2009), suggesting a minimum of 90 individuals from LPO-A populations may
be present in Lake Pend Oreille and the Action Area at any time. Based on an estimated 85
percent survival rate of fish passing through the three non-federal dams in the Clark Fork River
(Cabinet Gorge, Thompson Falls, and Noxon) and survival rates of juvenile bull trout to
adulthood between 441 and 1,766 juveniles may also be in the Action Area at any point in time.

Currently, upstream passage is not present at Cabinet Gorge Dam. Avista Corporation, the
owner of Cabinet Gorge dam, is proposing to construct a fish passage facility as required by their
FERC license. Noxon Rapids Dam also does not have upstream fish passage. At this time, only
Thompson Falls has volitional upstream fish passage.

Lake Pend Oreille or LPO-B supports a strong adfluvial and resident population of bull trout.
The 2015 Recovery Plan identified legacy impacts from upland/riparian land management as the
only primary threat for this portion of the Core Area. In addition, non-native species
management occurs within the Basin to keep lake trout and brook trout populations stable or
trending downward, limiting negative impacts to bull trout and other native fish species.

In 1925, the U.S. Fish Commission stocked 100,000 lake trout (S. namaycush) into Lake Pend
Oreille and its tributaries (Fredenberg 2002). Lake trout have migrated downstream out of
Flathead Lake, where they were introduced 20 years earlier. Lake trout compete with native bull
trout for food resources and studies suggest that bull trout will not persist in the presence of lake
trout (Fredenberg 2002; Martinez et al. 2009). For example, Priest Lake experienced dramatic
declines in bull trout numbers as corresponding lake trout numbers increased (Martinez et al.
2009). In recent years, IDFG and others have put in considerable effort to suppress the lake trout
population in Lake Pend Oreille through angler incentive programs, and trap netting and gill
netting projects. While these efforts have been successful in managing lake trout numbers, some
bycatch of bull trout occurs annually with management activities, often leading to bull trout
mortality. For example, in the spring of 2011, gillnetting operations successfully removed 5,841
lake trout from Lake Pend Oreille, with 113 direct mortalities of bull trout (Wahl et al. 2013, p.
53). Despite the bull trout mortalities, long-term benefits of non-native species removal are
positive. Since the program began, lake trout population estimates have declined by more than
50 percent (Hansen et al. 2019).

Within LPO-B, as many as 19 local populations of bull trout are present and considered healthy
and stable (USFWS 2015b, p. D-31). To monitor bull trout population trends, IDFG implements
an extensive redd count monitoring program in the Lake Pend Oreille Core Area within the state
of Idaho. IDFG is working to update population estimates. However, Meyer et al. (2014)
provided estimate of an adult bull trout population of 12,513 for 2008 for Lake Pend Oreille.
Thus, the population has appeared relatively steady since 1994. Based on recent redd counts and
lake trout bycatch, total abundance appears to be stable throughout LPO-B. For example, in six
annually surveyed index streams, redd counts range from a low of 208 in 2016, to a high of 794

95



in 2006 (IDFG 2018). During lake trout gillnetting in 2017, IDFG caught 1,418 bull trout (446
mortalities) (Rust et al. 2020). The numbers of bycatch in 2017 are consistent with previous
years.

Bull trout populations in the LPO-C portion of the Lake Pend Oreille Core Area are very small
and depressed (USFWS 2015b). The 2002 Bull Trout Draft Recovery Plan identified one extant
local population in LeClerc Creek that drains into Box Canyon Reservoir. By 2008, the Service
determined the LeClerc Creek local population was likely functionally extirpated (USFWS
2008a). Since 2001, resource agencies in the Pend Oreille watershed have not documented bull
trout juveniles or redds, though targeted surveys have been sporadic. In 2014, the Service
observed a single adult bull trout in LeClerc Creek during redd surveys, but no redds were
observed. Bull trout were abundant in the Pend Oreille River through 1957, and then abruptly
their numbers decreased to the point that individual fish are now noteworthy. This abrupt
decline correlates with the commencement of operation of Albeni Falls Dam in 1952 (Corps,
2018 pg.4). For the LeClerc Creek local population, the option to move up to Lake Pend Oreille
was blocked by Albeni Falls Dam. Other than LeClerc Creek, bull trout spawning surveys have
not occurred in any other tributary of the Lower Pend Oreille River in the last 15 years. Every
year a handful of bull trout are observed or captured downstream of Albeni Falls Dam during
fisheries management and research activities (Paluch et al. 2020 Draft Report). Genetic samples
are collected and all to date have been assigned to populations of bull trout upstream of Albeni
Falls Dam (USFWS unpublished data).

Several primary threats to the recovery of bull trout populations are identified in LPO-C
(USFWS 2015b). These include historic and current upland/riparian land management practices,
instream impacts, water quality issues, connectivity impairments, small population size, and non-
native fishes (USFWS 2015b). These primary threats continue to limit habitat and therefore,
demographic improvements to populations in the Core Area. Several efforts by agencies and
groups in the Lower Pend Oreille are making strides to improve habitat within the tributaries
through reduction of non-natives (i.e. brook trout) and instream habitat projects such as LW
placement, riparian plantings, and different land management. While these actions have
improved tributary habitat, impacts from historic operation of Albeni Falls Dam and the lack of
passage at both Box Canyon and Albeni Falls dams have limited the survival and life history
patterns of the populations downstream. Passage at Box Canyon Dam is currently under
construction.

In 2017, the Corps consulted on construction of upstream fish passage at Albeni Falls Dam
(USFWS 2018a). The 2018 Opinion assumed construction of Albeni Falls fish passage would
occur by 2022, based two years of construction beginning in 2021 (Corps 2017b). Recently, the
Corps received funding for full design of the fish passage facility (Corps et al 2020b; Corps
2020a; Corps 2020b). Based on more recent information estimates, the Corps expects it will take
approximately 3 years for design (completed in 2024), and then once funding is received for
construction, another four years (1 for acquisition, and 3 for construction). Due to some
uncertainty regarding exactly when full construction funding may be available, the Service
conservatively estimates that the passage facility will not be operationally complete until 2030.
In addition, as part of recovery efforts, the Service is currently assessing the feasibility and risks
associated with reintroducing bull trout to LPO-C.
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The lack of connectivity in LPO-A, LPO-B, and LPO-C influences bull trout distribution
throughout the Core Area. In addition to three dams in the Lower Clark Fork River, Albeni Falls
Dam, and Box Canyon Dam, log cribs, beaver dams, large alluvial deposits and culverts are also
recognized as fish passage barriers across the Core Area. To improve fish passage, many of
these barriers (e.g., culverts, log cribs) have been removed or replaced. While the
aforementioned barriers influence fish passage on a local scale, large hydroelectric dams have
had the greatest impact on bull trout connectivity and distribution throughout the Core Area
(USFWS 2015b). Dams have permanently blocked established bull trout migration routes and
eliminated connectivity of the three subdivided segments (LPO-A, LPO-B, and LPO-C),
isolating LPO-A and LPO-C from the productive waters of Lake Pend Oreille. Three dams on
the lower Clark Fork River have significantly reduced the amount of spawning and rearing
habitat available to Lake Pend Oreille bull trout populations. Other effects of these dams to bull
trout habitat include changes in water quality (temperature, sediment, TDG and nutrients) and
quantity, reservoir drawdowns, a reduction in shoreline food sources, and direct losses of fish
into water conveyance systems (turbines, spillways, or water delivery systems).

In addition to above, the Pend Oreille River and Lake Pend Oreille shorelines have been
significantly altered by residential development along the shoreline. Bank armoring associated
with wave action and erosion and recreational docks have limited complexity and large wood
(LW) recruitment, modified natural hydraulic processes, and removed vegetation that provide
shade and forage. These impacts have furthered limited the potential for bull trout to use of the
river and the overall persistence of the species in the action area.

947 Critical Habitat in the Columbia Headwaters Recovery Unit

Critical habitat in the CHRU includes two CHUs that fall within the Action Area. The upper
Basin areas related to Libby Dam fall within the Kootenai River CHU 30 (Figure 6), while the
areas around Hungry Horse Dam and Albeni Falls Dam fall within the Clark Fork River Basin
CHU 31 (Figures 6).

9421 Kootenai River CHU 30

The Kootenai River Basin CHU 30 represents essential areas for the Kootenai River and Lake
Koocanusa Core Areas of bull trout and encompasses two Critical Habitat Subunits (CHSUs) of
the same names (USFWS 2010a; b). In 2010, the Service identified the CHU as essential to the
species due to its support of the strongest adfluvial population across the range in Lake
Koocanusa and the largest spawning run of bull trout across the range in the Wigwam River of
British Columbia (USFWS 2010a; b).

The Service identified the Lake Koocanusa CHSU as providing some of the most secure and
stable bull trout refugia and coldwater across the range, and may provide a very important
stronghold against potential extinction (USFWS 2010a; b). Bull trout likely exhibited a fluvial
life history prior to construction of Libby Dam within the CHSU. The formerly fluvial
population adapted to the newly expanded habitat and now exhibit an adfluvial life history
(USFWS 2010Db, p. 821). Therefore, the critical habitat within this CHSU has taken the form of
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lake refugia for populations. The most important spawning stream within this CHSU is the
Wigwam River in British Columbia and it supports between 1,500 and 2,500 bull trout redds
annually (USFWS 2010a; b).

While the Lake Koocanusa sub-unit is strong and resilient, supporting large populations of
adfluvial bull trout, hydropower dam construction and operation significantly altered the
Kootenai River CHSU. The construction of Libby Dam effectively severed populations in the
Kootenai River from productive spawning habitat in Grave Creek, Wigwam River, and other
river systems in Canada (USFWS 2010b, p. 821). Gas bubble trauma, reduced nutrients,
productivity, and LW; fragmented connectivity; tributary delta aggregation; changes in peak and
base flows; and altered thermal regimes associated with dam operation have reduced function
and quality of critical habitat in the sub-unit. The Service identified the Kootenai River CHSU
as essential to bull trout conservation because it conserves a relatively rare “big river fluvial” life
history form in the CHRU, and produces some of the largest fluvial individuals within the range
of the species (USFWS 2010b). However, data has shown that entrainment from upstream
populations plays a key role in this population by increasing abundance, and when genetic
analysis was last conducted, greater than half of the individuals captured were assigned to
spawning tributaries above Libby Dam (DeHaan and Adams 2011). Although non-native
species (primarily brook trout and northern pike), past and present timber harvest, and road
construction activities have had detrimental impacts to this CHSU, the construction of Libby
Dam has been/led to the most significant negative impact(s) to bull trout in this CHSU during the
current era (USFS 2013).

9422 Clark Fork CHU 31

The Clark Fork CHU (CHU 31) is the largest and one of the most diverse CHUs in the species’
range. Including 12 CHSUs, the unit represents the evolutionary heart of migratory adfluvial
bull trout (USFWS 2010b p. 827). Flathead Lake and Lake Pend Oreille are two of the largest
lakes throughout the range of bull trout and have, historically, supported large, migratory bull
trout that traveled as many as 200 miles to spawning areas. Over time, construction and
operation of dams, including Hungry Horse and Albeni Falls increasingly fragmented the Basin.
Many of the migratory populations have declined and isolated resident populations have formed
(USFWS 2010b. p 827). Within the Action Area, three of the CHSUs are represented. These
include South Fork Flathead River and Hungry Horse Reservoir; Flathead Lake, Flathead River,
and Headwater Lakes; and Lake Pend Oreille Sub-units.

The Service identified the South Fork Flathead (above Hungry Horse Dam) CHSU as essential
for bull trout conservation, as it is one of the most stable refugia for bull trout throughout the
coterminous range (USFWS 2010b p. 909). Most of the spawning and rearing habitat in this
CHSU is protected and unaltered habitat within the Bob Marshall Wilderness. The presence of
high-quality spawning and rearing habitat, along with groundwater-influenced streams, makes it
one of the strongholds for bull trout with respect to changing climate (USFWS 2010b p.909).
Within this sub-unit, human activities that have degraded bull trout habitat include the operation
and maintenance of dams and other diversion structures, forest management practices, livestock
grazing, agriculture, agricultural diversions, road construction and maintenance, mining, and
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introduction of non-native species (USFWS 2015b). Hungry Horse Reservoir supports a stable
and expanding population of bull trout, and MFWP allows anglers to harvest bull trout in the
Hungry Horse Reservoir and South Fork Flathead (USFWS 2017c¢).

The Flathead Lake, River and Headwater Lakes CHSU is influenced by operation of Hungry
Horse Dam, and occurs downstream to SKQ Dam (formerly Kerr Dam). The sub-unit excludes
the Swan River, which is its own sub-unit. The Service determined that the size and scope of
this sub-unit made it essential for the persistence of bull trout (USFWS 2010b p.887). The sub-
unit includes as many as 20 spawning and rearing streams and as many as 20 isolated headwater
lakes (USFWS 2010b p. 887). Many of these areas fall within protected boundaries of Glacier
National Park. The extensive network of high quality, glacially-fed streams and lakes provides
long-term refugia for adult and sub-adult bull trout under climate change scenarios (USFWS
2010b p. 887).

The Lake Pend Oreille CHSU includes the Lower Clark Fork River below Cabinet Gorge Dam,
Lake Pend Oreille, Lower Pend Oreille River below Albeni Falls Dam and their tributaries. The
value of secure and stable refugia, as well as the predominantly adfluvial life history justified the
sub-unit as essential for recovery of bull trout. Re-establishing broadly distributed local
populations throughout the sub-unit was necessary for recovery within this sub-unit (USFWS
2010b p. 835). The unique life history of allacustrine (spawning downstream of lake habitat)
adfluvial bull trout further supports the necessity of the sub-unit for recovery. The construction
and operation of Albeni Falls, Box Canyon, and Boundary Dams on the Pend Oreille River has
fragmented habitat and has negatively affected migratory bull trout (USFWS 2002b). Other
dams and diversions without fish-passage facilities in tributaries to Lake Pend Oreille and the
Pend Oreille River, including the Cabinet Gorge and Noxon Rapids Dams, further fragmented
habitat and reduced connectivity (USFWS 2002b). In addition to eliminating connectivity, dams
within the system have significantly negatively altered habitat characteristics in the Pend Oreille
River. Operation of each facility continues to have a significant negative impact on bull trout
habitat. Typical spawning, rearing, and overwintering habitat in a free flowing river with pools,
glides, riffles and side habitat has been eliminated. Water temperatures have risen during the
summer months and macrophytes and warm-water fish species (including predators of bull trout)
have proliferated in this changed environment (USFWS 2002ba; NPCC 2004a, p. 3-6).

Baseline conditions for bull trout critical habitat in CHU 30 and CHU 31 are described by PBF
in the sections below.

PBF 1: Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic
flows) to contribute to water quality and quantity and provide thermal refugia.

Kootenai River CHU 30
Above Libby Dam in the Lake Koocanusa, floodplains and coldwater influences are relatively in
tact. In general, the Kootenai River downstream of Libby Dam is largely disconnected from its
historic floodplain due to diking and historic Libby Dam operations. Floodplain development
associated with the river’s floodplain disconnection has likely limited some hyporheic
connections, though the magnitude and influence of hyporheic flow alterations on mainstem
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water quality is unknown. Some streambank armoring is present but does not significantly
impair this PBF. As a result, this PBF is not properly functioning through most of the CHU
other than in tributaries.

Clark Fork River CHU 31
PBF 1 is present, and contributes to FMO habitat in Hungry Horse Reservoir. In reservoir
environments, subsurface connectivity and thermal refugia are a function of several factors
including thermal stratification within the reservoir, tributary inflow, wetland influence, and
groundwater recharge. In deep reservoirs such as Hungry Horse Reservoir, thermal stratification
is typically the primary mechanism providing thermal refugia. Tributary inflow may also play a
role in providing subsurface connectivity between cold water refugia in the reservoir and
tributary habitat. The large, cold, deep expanse of Hungry Horse Reservoir provides cold water
refugia for native species (USFWS 2015b). PBF 1 is present and contributes substantially to
FMO habitat in the Flathead River. Cooling hyporheic flows are connected to the mainstem as
the river meanders through a broad, and well-connected floodplain in most areas. Some
streambank armoring is present but does not significantly impair this PBF throughout the reach.
The Flathead River is connected to a shallow alluvial aquifer, and groundwater easily moves
between the aquifer and the Flathead River (Boyd et al 2010; Mills et al 2012). In most places
near the river, the water table is less than 5 ft below the surface (Flathead Lakers 2005). Areas
with high groundwater influence tend to remain unfrozen in the Flathead River during harsh
winter conditions, while adjacent stream sections ice over or contain extensive accumulations of
anchor ice. Bull trout have access to overwintering habitat in areas where groundwater
upwelling provides areas free of anchor ice.

In 1995, Reclamation installed a selective withdrawal system to control release temperatures
from Hungry Horse Reservoir into the South Fork of the Flathead River in Montana.
Reclamation designed the selective withdrawal system to be able to withdraw water from the
surface of the reservoir, more closely approximating pre-dam temperatures. In general,
temperatures in the river remain somewhat warmer during the winter months than pre-dam
conditions and slightly cooler during summer months (Reclamation 2006).

In deep lake environments, subsurface connectivity and thermal refugia are a function of several
factors, including thermal stratification within the lake, tributary inflow, wetland influence, and
groundwater recharge. In Lake Pend Oreille, thermal stratification is typically the primary
mechanism providing thermal refugia. Tributary inflow may also play a role in providing
subsurface connectivity between cold-water refugia in the reservoir and tributary habitat.
Downstream of Albeni Falls and Box Canyon Dams, cold-water habitat is limited, but some
patches persist in tributaries (e.g., Indian Creek and LeClerc Creek (Box Canyon pool), Sullivan
Creek (Boundary Pool), and others). These areas are vulnerable to changes in precipitation,
temperature increases, and hydropower operations.

Overall, across the entire CHU, cold-water refugia is properly functioning in the reservoirs and
tributary subunits. However, within the Action Area, mainstem river corridors are highly
influenced by lost floodplain connectivity, shoreline development, and altered flow regimes that
limit wetland and riparian development, and the input of surface reservoir waters. The decreased
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floodplain connectivity has led to increased vulnerability of bull trout to temperature changes
and fluctuating precipitation patterns and reduced thermal refugia for bull trout in the Action
Area.

PBF 2: Migration habitats with minimal physical, biological, or water quality impediments
between spawning, rearing, over-wintering, and freshwater and marine foraging habitats,
including but not limited to permanent, partial, intermittent, or seasonal barriers.

Kootenai River CHU 30
Bull trout in Lake Koocanusa benefit from high quality FMO habitat and proximity to productive
spawning and rearing habitat in the upper Kootenay River watershed in British Columbia and
Grave Creek and portions of the Wigwam River in the U.S.

The current state of the Kootenai River downstream of Libby Dam is significantly altered from
its historical state due to the construction and operation of Libby Dam, along with floodplain
development and modified land use practices. In-stream habitat conditions have been
permanently altered, due largely to flow regulation and reduction or elimination of nutrient
delivery and wood to the river downstream of the dam. Such modifications may have reduced
the carrying capacity of the mainstem for bull trout, though the post-dam thermograph is likely
more suitable for bull trout than the pre-dam thermograph. The physical barrier presented by
Libby Dam separates the lower Kootenai River from some of the most productive and coldest
headwater spawning and rearing habitat in the range of the species (e.g., the upper Kootenay
River watershed in British Columbia).

The modified hydrograph of the Kootenai River downstream of Libby Dam has resulted in the
formation of large deltas of deposited bedload materials (sand, gravel, and boulders) at the
confluence of some tributaries to the Kootenai River, including Quartz, Libby, O’Brien,
Callahan, Boulder and Long Canyon Creeks. During periods of low stream flow, the enlarged
deltas impede or block fall-spawning migrations of bull trout, thereby negatively affecting their
overall productivity (Marotz et al. 1988; MBTSG 1998).

While migration habitat is functional in the Lake Koocanusa subunit, the overall status of
migration habitat in the Action Area is not properly functioning. Migration barriers from Libby
Dam, bedload deposition at tributary mouths as well as seasonal temperature barriers have
resulted in altered connectivity between local populations and delayed spawning.

Clark Fork River CHU 31
Historically, the Clark Fork River Basin was well connected. Construction of the dams across
the Basin divided the Basin into 12 subunits and all but eliminated connectivity between Core
Areas and local populations. Hungry Horse Dam does not provide upstream fish passage and
passage downstream occurs through turbines and spillways. Therefore, bull trout that formerly
migrated between spawning areas in the headwaters of the South Fork Flathead River and
Flathead Lake are now isolated and reach maturity in Hungry Horse Reservoir (Zubik and Fraley
1987). Bull trout spawn in several Hungry Horse Reservoir tributaries (e.g., Sullivan Creek,
Wheeler Creek) and migrate to the reservoir (generally to littoral (i.e., near the shore) flats,
shallow bays, and/or inundated tributary outlets). The USFWS (2015b) reports that, while
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Hungry Horse Reservoir provides a thermal refugia for a healthy bull trout population, Hungry
Horse Dam has fragmented a large system formerly occupied by fluvial or adfluvial bull trout
into a number of smaller systems, which may threaten downstream bull trout populations (e.g.,
Hungry Horse Reservoir fragmented the Flathead Lake population). Changes in reservoir
operations implemented in 2009 have reduced water level fluctuations during the summer and
fall, which overlaps with the primary period when bull trout are migrating to spawning habitats
in tributaries.

Within the Lake Pend Oreille subunit, migration barriers from dams in the Clark Fork River and
Pend Oreille River have reduced or eliminated connectivity with important lake foraging and
overwintering habitat in Lake Pend Oreille. Within the Action Area, PBF 2 in the Lake Pend
Oreille subunit is influenced by operation of Cabinet Gorge upstream and Albeni Falls, Box
Canyon and Boundary dams downstream. Only one of the four dams in the Lake Pend Oreille
subunit has fish passage facilities constructed or planned in the near future. FERC relicensing
processes have included commitments to develop fish passage at Boundary Dam on the Pend
Oreille River as well as Cabinet Gorge Dam on the Clark Fork River, upstream of Lake Pend
Oreille. An upstream fish passage facility at Box Canyon Dam is under construction.

No fish passage is provided at Albeni Falls Dam. A temporary Denil trap was installed at Albeni
Falls Dam and electrofishing occurs below the dam to provide selective upstream fish passage.
The effectiveness of these temporary fish collection and trapping methods is poor. To date, the
temporary trap has not collected fish. The Service expects that a permanent upstream passage
facility at Albeni Falls Dam will be operational by 2030. Bull trout that move downstream of
Albeni Falls Dam likely survive entrainment through the spillways or turbines (Normandeau
2014). Once downstream of the dam, fish cannot regain access to the upper river or lake, other
than through temporary collection methods described above.

Overall, migratory habitat in the Clark Fork CHU is currently not properly functioning within the
Action Area.

PBF 3: An abundant food base, including terrestrial organisms of riparian origin, aquatic
macroinvertebrates, and forage fish.

Kootenai River CHU 30
Bull trout in Lake Koocanusa benefit from an expanded forage base that has developed since the
formation of the reservoir (USFWS 2015). Specifically, the unintentional introduction of
kokanee in the British Columbia portion of Lake Koocanusa has altered the food web in favor of
bull trout. Seventeen species of fish are present or have been found in Lake Koocanusa
providing excellent forage, including: kokanee salmon (Oncorhynchus nerka), rainbow trout
(Oncorhynchus mykiss), brook trout (Salvelinus fontinalis), Westslope cutthroat trout
(Oncorhynchus clarki lewisi), mountain whitefish (Prosopium williamsoni), burbot (Lota lota),
largemouth bass (Micropterus salmoides), white sturgeon (Acipenser transmontanus), northern
pike (Essox lucius), yellow perch (Perca flavescens), pumpkinseed (Lepomis gibbons), redside
shiner (Richardsonius balteatus), peamouth chub (Mylocheilus caurinus), northern pikeminnow
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(Ptychocheilus oregonensis), largescale sucker (Catostomus macrocheilius), and longnose sucker
(Catastomus catastomus). Bull trout in excess of 20 pounds are common in Lake Koocanusa as
a result of the enhanced food supply (USFWS 2006a).

The mainstem of the Kootenai River downstream of Libby Dam provides year-round FMO
habitat for bull trout (USFWS 2010b). In the Kootenai River below Libby Dam, the reduced
allochthonous inputs (organic and inorganic materials from other sources), reduced nutrient
levels, modified hydrograph, and altered thermal conditions resulting from dam construction and
historic operation have resulted in negative/positive impacts to the aquatic food web for bull
trout (Sylvester et al. 2015). Entrained kokanee salmon and other species provide supplemental
forage for bull trout downstream of the dam. As discussed above, nutrient and wood reduction
has led to decreased primary productivity, which may have a cascading effect up the food chain
on bull trout prey. The modified hydrograph primarily during the winter period (January-
March), has led to increases in the primary productivity of Didymosphenia geminata, often
forming dense mats that alter the aquatic invertebrate community to one dominated by dipterans
(Sylvester et al. 2015). This shift in the aquatic invertebrate community likely decreases fish
condition within the Kootenai River (Sylvester et al. 2015).

Within the Action Area, abundant food resources are functioning at risk due to high levels of
forage in Lake Koocanusa, but nutrient and resource limited in the Kootenai River.

Clark Fork River CHU 31
The large, cold, deep reservoirs provide an abundant prey for bull trout, including Westslope
cutthroat trout, in Hungry Horse Reservoir, Flathead Lake, and Lake Pend Oreille. Aquatic
productivity is largely controlled by the volume and surface area of the reservoirs during the
productive summer months because reservoir drawdowns eliminate aquatic organisms in the
dewatered zones, and they must recolonize newly inundated habitat each year when the pools
refill. Recent operations have reduced water level fluctuations during primary vegetation growth
periods, with the intent of increasing habitat cover and complexity.

The Flathead River supports an abundant and diverse community of benthic macroinvertebrates.
Bull trout also feed on abundant westslope cutthroat trout and mountain whitefish. However,
Muhlfeld et al. (2008) suggest that the presence of piscivorous, non-native northern pike may
reduce the relative abundance of native prey fish in the Flathead River.

Lake Pend Oreille provides abundant prey (e.g., kokanee) for bull trout. (USFWS 2002b; 2000).
Kokanee salmon populations declined starting in the 1960s, following the construction of Albeni
Falls Dam and Cabinet Gorge Dam, as well as the introduction of mysid shrimp (Mysis relicta)
to the lake. The mysid, which was thought to be a food source for kokanee, can compete with
juvenile kokanee for zooplankton resources. The shrimp also provides a food source for juvenile
lake trout, which compete with kokanee. In 2012, the mysid shrimp population in the lake nearly
collapsed (Wahl et al. 2015, p. 11). Although it is unknown why the shrimp population declined,
this change may have benefited kokanee. IDFG biologists are working to understand what might
have contributed to the shrimp decline, and what effects on kokanee might occur if the shrimp
return (Wabhl et al. 2015).
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Downstream of Albeni Falls Dam, native fish assemblages have changed since construction of
the dam. Historic migratory populations of Westslope cutthroat trout and mountain whitefish
have altered to more resident life histories. In addition, populations of non-native warm water
species have increased, including pumpkinseed, yellow perch, smallmouth bass, largemouth
bass, tench and others.

Across the Clark Fork River CHU within the Action Area, abundant forage is not considered
limiting and this PBF is considered to be properly functioning. Large populations of native and
non-native forage are present throughout the unit.

PBF 4: Complex river, stream, lake, reservoir, and marine shoreline aquatic environments,
and processes that establish and maintain these aquatic environments, with features such
as LW, side channels, pools, undercut banks, and unembedded substrates to provide a
variety of depths, gradients, velocities, and structure.

Kootenai River CHU 30
The inundation of the river upstream of Libby Dam that created Lake Koocanusa converted these
habitats from lotic (fast-moving) to lentic (slow-moving). River-habitat-forming processes,
including water velocities, depths, and sediment, wood, and nutrient retention, were changed to
lake habitat processes. Bull trout in the Lake Koocanusa Core Area converted from a fluvial to
an adfluvial strategy following the construction of Libby Dam. Bull trout benefit from high-
quality FMO habitat and associated expanded forage base. These conditions currently support
bull trout numbers that likely exceed pre-dam population sizes (USFWS 2015b).

The Kootenai River downstream of Libby Dam provides adequate cover and shelter for adult and
sub-adult bull trout, which use the river for foraging, migration, and overwintering purposes
(USFWS 2010b). However, the regulated nature of the mainstem Kootenai River may
negatively alter FMO habitat by eliminating recruitment of new LW and allowing aggregation of
gravel deltas that make access to some tributary streams difficult at lower flows (USFWS
2015b). Ongoing river habitat restoration efforts have recently been completed or are under
construction that benefit bull trout by introducing LW and cover habitat in the Kootenai River
(KTOI 2015).

Given the above conditions, habitat complexity is considered functioning at risk due to areas of
available cover and complexity, and reduced floodplain function and wood recruitment in the
mainstem river.

Clark Fork River CHU 31
Hungry Horse Reservoir depth, thermal stratification, and shallow shoreline habitat (supporting
prey species for bull trout) provide the most significant habitat complexity and contribution to
favorable FMO conditions for bull trout. Construction and historic operation of Hungry Horse
Dam inundated riverine pools and riffles and replaced them with deep-water habitat. Reservoir
drawdown and subsequent filling has created a varial zone (area demarcated by the range of
flows during “typical” peaking operations) along the shoreline of the reservoir where vegetation
is limited due to varying water levels. This lack of vegetation and woody debris limits the
establishment of cover for rearing juvenile bull trout, though suitable rearing habitat is available
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in spawning tributaries that discharge to Hungry Horse Reservoir. The implementation of
measures to balance FRM with operations to assist downstream salmonid migration (by
operating to 75 percent probability of meeting the April 10 Upper Rule Curve and to refill about
June 30), were first introduced as part of the 1995 NMFS FCRPS Opinion. These efforts, along
with implementation of VARQ flood control have reduced deep power drafts and maintain more

stable reservoir elevations during the peak spring and summer primary productivity seasons
(NPCC 2004a).

Although complex habitat is present, it has been altered in the Flathead River primarily due to
the development of transportation and utility corridors in the early or mid-20th century (USFWS
2015a). This development has negatively affected bull trout habitat through the permanent loss
of pools in some areas. The Flathead River channel from the confluence with the South Fork to
Kalispell is extensively braided among side channels, islands, and gravel bars. Downstream
from Kalispell, the Flathead River changes into a single, wide, meandering channel that extends
into Flathead Lake. The Flathead River contains deepwater habitat suitable for bull trout
overwintering (Muhlfeld et al. 2003) and ample amounts of LW from the North and Middle
Forks (Malanson and Butler 1990). Bull trout use available deep runs with cobble and boulder
substrate, pools with LW, and deep lake-influence areas of the lower river (Muhlfeld and Martoz
2005). Other important habitat like oxbows and sloughs are available and contribute to this PBF,
as well as deep runs that are believed to be used for overwintering habitat during the formation
of anchor ice in the Flathead River (Muhlfeld and Martoz 2005).

Substantial lake depth, thermal stratification, and shallow shoreline habitat in Lake Pend Oreille
provide the most significant habitat complexity and contribution to bull trout FMO habitat. The
seasonal operation of Albeni Falls Dam has altered historic lake levels and adversely affected
shoreline vegetation.

During the summer months, the lake is full; drawdowns begin after Labor Day. By maintaining
high lake levels throughout the summer, shoreline vegetation has decreased substantially,
resulting in relatively barren shorelines during lower winter lake elevations, and increasing
shoreline erosion relative to the pre-dam condition (Corps and Bonneville 2011b). Erosion from
wave action and undercutting of the sparsely vegetated (or barren) banks also inhibits the
establishment of vegetation (Corps and Bonneville 2011b) and has resulted in increased
armoring of shorelines around the lake.

PBF 4 is present but impaired in the Pend Oreille River downstream of Albeni Falls Dam.
Sediment from forest roads, logging, and livestock grazing cause riparian and in-stream
degradation, loss of LW, and pool reduction in FMO habitat and most spawning and rearing
tributaries downstream of Albeni Falls Dam (e.g., LeClerc Creek, Calispell Creek, and Tacoma
Creek) (USFWS 2015a). The river between Albeni Falls and Box Canyon dams consists mainly
of shallow, lentic water, numerous sloughs and backwater areas, and supports an abundance of
macrophytes. During high-flow events, backwater habitats typically become flooded in the Pend
Oreille River, providing additional habitat for aquatic species. A qualitative analysis of river
cross-sections surveyed downstream of Albeni Falls Dam to Box Canyon Dam indicates that this
backwater habitat becomes flooded as flows increase above 30,000 cfs. At lower flows, the river
is relatively confined in its channel (Corps and Bonneville 2011b).

105



Across the Action Area in the Clark Fork River CHU, habitat complexity is limited by dam
operation, woody debris recruitment, and shoreline development and armoring. Therefore, this
PBF is considered functioning at risk.

PBF 5: Water temperatures ranging from 2 °C to 15 °C (from 36 °F to 59 °F), with
adequate thermal refugia available for temperatures that exceed the upper end of this
range.

Kootenai River CHU 30
Lake Koocanusa typically stratifies each summer. Cold-water refugia for bull trout is retained
within the range specified by the PBF, beginning at approximately 5 ft below the surface (Woods
and Falter 1982). The adfluvial life history form of bull trout thrives and has access to adequate
thermal refugia in Lake Koocanusa (USFWS 2015b). Bull trout in the Lake Koocanusa Core
Area mostly use the upper Kootenay River watershed in British Columbia (outside the Action
Area) for spawning and rearing. The Grave Creek local population and a small portion of the
Wigwam River local population spawn in the U.S. These areas support one of the most secure
and stable bull trout refugia across the range of the species and may provide an important
stronghold against potential extinction (USFWS 2010b) and climate change (USFWS 2015b).

The Kootenai River downstream of Libby Dam provides appropriate temperatures for adult and
sub-adult bull trout (spawning does not occur within the mainstem) due to management of Libby
Dam release temperatures for sturgeon life history needs and maintenance of water temperatures,
according to an agreement with the State of Montana.

Within the Action Area, temperatures appear to be properly functioning within normal ranges in
the Kootenai River CHU.

Clark Fork River CHU 31
Adfluvial bull trout overwinter in Hungry Horse Reservoir, migrating to tributaries in late spring
and returning to the reservoir in November to overwinter. Bull trout that do not migrate would
primarily occupy cooler, deep-water of the reservoir but forage opportunistically in shallower
waters. The USFWS (2015b. p. D-36)) stated that the Hungry Horse Reservoir Core Area is one
of three collective Core Areas (Flathead Lake and Blackfoot River are other two) that are
projected to contain more than 50 percent of the suitable cold-water spawning and rearing habitat
for bull trout by 2080 in the CHRU.

PBF 5 in the Flathead River is impacted by operation of Hungry Horse Dam, and currently meets
bull trout temperature needs. The North and Middle Forks of the Flathead River are unregulated
and retain natural flow and temperature regimes throughout the year. Water temperature in the
South Fork Flathead River is regulated by the selective withdrawal structure on Hungry Horse
Dam (Corps et al. 2020a). The structure is designed to mimic the natural temperature regime of
the Flathead River downstream (NPCC 2004a). The unregulated flows from the North and
Middle Fork, combined with operations at Hungry Horse Dam, allow for water temperatures in
the Flathead River Reach between the South Fork confluence and Flathead Lake to follow a
natural temperature regime.
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Temperatures in the main body of Lake Pend Oreille range from 36 °F to 72.5 °F, and in the
nearshore areas range from 36 °F to 79.7 °F (Tetra Tech and Tri-State Water Quality Council
2002, p. 6). Bull trout thermoregulate in the lake by occupying colder temperatures at depths
below the thermocline (Goetz 1989). Typically, the warmest temperatures occur in early to mid-
August in the lake, and the coolest are in the impounded riverine section in late January and in
the deeper section of the lake in March (Tetra Tech and Tri-State Water Quality Council 2002, p.
6). Thermal stratification develops in the deep sections of the lake by early June to mid-July at
depths between 26 ft and 66 ft. The thermocline persists until mid-October. Thermal
stratification does not develop in the impounded river due to its riverine character (Hoelscher et
al. 1993).

Water releases from Albeni Falls Dam exceed 68 °F from early July through late September.
Consequently, the Pend Oreille River is on the Washington State 303(d) list for temperature
downstream of the dam (Baldwin and Whiley 2011; USFWS 2002b). Water temperatures in
mainstem FMO habitat (including the lower Pend Oreille River and run-of-the river reservoirs),
and the lower reaches of most tributaries are marginally high for bull trout survival in the
summer, and these conditions are worsening for bull trout and other aquatic species that depend
on cold water for all or a portion of their lives (USFWS 2015b; Pickett 2004). Throughout the
Pend Oreille River downstream of Albeni Falls Dam, PBF 5 is significantly impaired and
degraded.

Preferred temperatures are variable for bull trout across the Clark Fork River CHU and within
the Action Area. Lake habitats such as Flathead Lake, Hungry Horse Reservoir, and Lake Pend
Oreille are properly functioning with regard to temperatures. However, mainstem river habitat in
the Clark Fork River and Pend Oreille River are significantly impacted by elevated summer
temperatures. Therefore, as a whole, this PBF is functioning at risk within the Action Area.

PBF 6: In spawning and rearing areas, substrate of sufficient amount, size, and
composition to ensure success of egg and embryo over-winter survival, fry emergence, and
young-of-the-year and juvenile survival.

Kootenai River CHU 30
Bull trout spawn, incubate, and rear in tributaries of the Kootenai River and Lake Koocanusa, but
not within the Action Area (USFWS 2010b). Therefore, this PBF is not applicable.

Clark Fork River CHU 31
Bull trout spawn, incubate, and rear in tributaries of the Flathead Lake, Hungry Horse Reservoir,
Clark Fork River, Lake Pend Oreille and the Pend Oreille River, but not within the Action Area
(USFWS 2010b). Therefore, this PBF is not applicable.
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PBF 7: A natural hydrograph, including peak, high, low and base flows within historic and
seasonal ranges or, if flows are controlled, minimal flow departure from a natural
hydrograph.

Kootenai River CHU 30
Libby Dam operations for FRM, hydropower, and recreation have fundamentally altered the
annual hydrograph above and below the dam, with lower spring flows, somewhat higher summer
and fall flows, and higher winter flows compared to the pre-dam hydrograph. Bull trout habitat
in the mainstem Kootenai River downstream of Libby Dam has been negatively affected by
altered in-stream flow patterns (USFWS 2015b). As a result of Libby Dam operations, substrate
at the mouths of Kootenai River tributaries are aggrading, and seasonally may block fish passage
(Paragamian et al. 2010). This PBF is considered not properly functioning in the CHU.

Clark Fork River CHU 31
The natural hydrograph of the Clark Fork Basin, which includes all areas from Hungry Horse
Reservoir downstream to the Flathead River, the Clark Fork River, and the Pend Oreille River, is
significantly altered by hydropower operations by both Federal and non-Federal facilities. The
status of the natural hydrograph varies depending on hydropower operations at all of the dams
across the CHU.

Although flows downstream of Hungry Horse Dam have been highly altered compared to pre-
dam conditions and are largely controlled by dam operations, current flow management is
designed to mimic natural conditions as much as practicable. Approximately 6 miles
downstream of Hungry Horse Dam, the South Fork joins the mainstem Flathead River. The
North and Middle Forks of the Flathead River are unregulated and retain natural flow and
temperature regimes throughout the year. Minimum flow targets have been established for the
mainstem Flathead River at Columbia Falls (Corps 2006). These targets range from 3,200 cfs to
3,500 cfs based on the WSF. Hungry Horse Dam releases water to maintain this minimum flow
when the combined flow of the North and Middle Forks of the Flathead River is less than 3,500
cfs. The minimum flow in the South Fork Flathead River downstream of Hungry Horse Dam is
also based on the WSF and ranges from 400 cfs to 900 cfs (Marotz and Mubhlfeld 2000).

Muhlfeld et al. (2012) found that the availability of bull trout habitat is closely tied to water
released from Hungry Horse Dam. The Action Agencies modified operations with ramping rates
and minimum flows beginning in 2001, and since 2002, a variable flow (i.e. VARQ) strategy has
been implemented at Hungry Horse Dam. This strategy aims to replicate a more natural river
flow pattern during spring runoff while maintaining flood control constraints. Habitat conditions
for bull trout have improved following implementation of these more natural flow regimes
(Muhlfeld et al. 2012). The hydrograph, although varying from natural, currently provides for
adequate foraging, connectivity, and overwintering habitat.

Under historic regulated conditions, drawdown of Lake Pend Oreille occurs from September to
about November 15. Flows downstream of the dam are altered from a natural hydrograph due to
summer storage and flexible winter operations. Generally, there is an altered hydrograph, with
flows that are higher in the winter, lower during the spring peak, and higher during the late
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summer and fall timeframe than would occur naturally. Summer flows are determined by
maintaining the water elevation in Lake Pend Oreille. Stages in the river are higher in summer
following peak runoff and going into the fall prior to full drawdown, than they were historically.

The majority of the flow in the Pend Oreille River is the discharge from Albeni Falls Dam.
Flows from tributaries to the Pend Oreille River within Washington provide only a minor
contribution to the river due to the narrow drainage Basin and moderate snowpack in the
surrounding mountains between Albeni Falls and Box Canyon Dam (Andonaegui 2003). At
typical winter flows, average river velocities are on the order of 1 ft/s or lower depending on the
location (Corps and Bonneville 2011b). Peak flows occur during the season of snowmelt runoft.
Spring freshet flood flows typically begin in mid-April, peak in early June, and are dropping by
early July (Pickett and Jones 2007).

Across the entire Clark Fork River CHU, dams have altered the natural hydrograph. Therefore,
within the Action Area, this PBF is considered not properly functioning.

PBF 8: Sufficient water quality and quantity such that normal reproduction, growth, and
survival are not inhibited.

Kootenai River CHU 30
Water quality and quantity in Lake Koocanusa upstream of Libby Dam provides high quality
FMO habitat and connection to spawning and rearing habitat for bull trout. Past Libby Dam
operations followed VARQ FRM procedures, as well as provided tiered sturgeon augmentation
flows, minimum bull trout flows, and flows for juvenile salmon outmigration. However, bull
trout critical habitat in the mainstem Kootenai River downstream of Libby Dam is negatively
affected by reduced flushing flows, elevated TDG, altered temperature regimes, low nutrient, and
recent Didymo blooms (USFWS 2015b). Additional in-stream impacts from upland and riparian
land management (e.g., legacy timber harvest and roads, agricultural development) also
negatively affect water quality in the Kootenai River (USFWS 2014c).

In Idaho, there are no segments of the Kootenai River listed as impaired under Subsection 303(d)
of the CWA (IDEQ 2014). However, in Montana, the mainstem Kootenai River is listed as
impaired for flow regime alterations and water temperature (MDEQ 2014). No total maximum
daily loads (TMDLs) are developed for the Kootenai River in Montana or Idaho (MDEQ 2014,
IDEQ 2014), though TMDLs for temperature and sediment have been implemented for
tributaries that contribute water to (and influence water quality in) the Action Area (IDEQ 2006,
IDEQ 2014, MDEQ 2014).

Within the Action Area, PBF 8 in the Kootenai River CHU is considered functioning at risk.

Clark Fork River CHU 31
PBF 8 is present in Hungry Horse Reservoir, and water quality conditions in the reservoir are
suitable for bull trout and their prey (PBF 3). Most of the watershed contributing to Hungry
Horse Reservoir is managed as a wilderness area by the Flathead National Forest. Therefore,
pollution, nutrient levels, and dissolved oxygen (DO) are not limiting factors for bull trout in the
reservoir. Historic mining throughout the Basin has likely modified or altered water quality over
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time. Although Hungry Horse Reservoir was listed on the 1996 303(d) list as water-quality
impaired for siltation and suspended solids, the Montana Department of Environmental Quality
removed the reservoir from the 303(d) list in 2000 when modified dam operations addressed
dramatic water elevation fluctuations accelerating shoreline erosion (USEPA 2004). However,
tributaries discharging to Hungry Horse Reservoir continue to experience elevated turbidity
during storm events as a result of runoff from forest roads. PBF 8 is present and contributes to
FMO habitat in the Flathead River, but surrounding agricultural development contributes to
localized reductions in water quality.

Although the Flathead River is not listed as water-quality impaired, urban and agricultural land
uses along the Flathead River contribute nutrient loading to Flathead Lake and downstream
habitats (MDEQ 2014). High levels of turbidity occur in the Flathead River during spring
freshets and winter storms. Water quality measurements at Holt (at Sportsmans Bridge) show
that peak total suspended solid values are under 400 mg/l most years between 1977 and 2008
(Flathead Lakers 2014). Suspended solids in the Flathead River is not a limiting factor for bull
trout (USFWS 2015b). Hungry Horse Dam is operated to minimize spill and associated TDG.
To the extent possible, TDG is managed to below the state standard of 110 percent from the dam.
Flows from the North and Middle Fork Flathead rivers dilute TDG to within the natural range for
the Flathead River.

Hungry Horse is operated to support the year-round minimum flow of 3,200 to 3,500 cfs at
Columbia Falls, based on the water supply forecast. Transmission limits in the Flathead Valley
reduce generation capacity at Hungry Horse from plant capacity of approximately 12,000 cfs to
9,000 cfs. Hungry Horse Dam is operated to the extent possible to manage spill to 15 percent of
total outflow or less to prevent TDG from exceeding Montana state water quality standards of
110 percent. During the flow augmentation period, Hungry Horse releases are calculated to
either operate at a constant release from July through September or for gradually declining
outflows in an attempt to provide a beneficial flow regime for resident fish below the project.

PBF 8 is present in Lake Pend Oreille, though reproduction does not occur there, and water
quality conditions are not optimal. Lake Pend Oreille is generally considered oligotrophic, or
nutrient-poor (USFWS 2002b; Corps and Bonneville 2011b). However, nutrient concentrations
in shoreline areas and in the northern Basin of the lake are considerably higher because of
urbanization and suspended sediments in Clark Fork River inflow (USFWS 2002b). In response
to public concern over the presence of nuisance algae due to high phosphorus concentrations,
Lake Pend Oreille was 303(d) listed for nutrients, and a TMDL was established for the nearshore
portions of the lake in 2002 (Tetra Tech and Tri-State Water Quality Council 2002). Toxic
substances (primarily heavy metals) emanating from abandoned mine sites could block
migratory corridors or impact life stages of bull trout, but, to date, heavy metals have not been

identified as a significant water quality problem in the direct tributaries to Lake Pend Oreille
(USFWS 2002b).

The states of Idaho and Washington and the Kalispel Tribe have established a water quality
maximum standard of 110 percent saturation for TDG. Operation of Cabinet Gorge Dam
influences TDG saturation levels in Lake Pend Oreille and at Albeni Falls Dam. TDG below
Albeni Falls Dam can exceed 110 percent saturation during high-flow events (Corps and

110



Bonneville 2011b). A band of land surrounding the lake drains directly to the lake rather than
through tributary flows. This band represents the nearshore drainage area that affects nearshore
water quality. The dominant land use in this nearshore drainage area is forest; however, there are
areas of concentrated developed land in the nearshore drainage of the lake (Tetra Tech and Tri-
State Water Quality Council 2002, pp. 7-8). Seasonal fluctuations in lake levels controlled from
Albeni Falls Dam expose shoreline areas during drawdown in winter, making these areas more
susceptible to erosion (Corps and Bonneville 2011b).

PBF 8 is present in the Pend Oreille River, but bull trout reproduction does not occur there.
Portions of the river downstream of Lake Pend Oreille are 303(d) listed for temperature and
dissolved gas supersaturation (Pickett 2004). Ongoing efforts at Cabinet Gorge Dam to mitigate
and reduce seasonally elevated levels of TDG are progressing through modifications to the dam
and spill gates (Weitkamp et al. 2003a; b; Peterson et al. 2015).

The Idaho section of the Pend Oreille River was included in the 2002 and 2008 Section 303(d)
list as impaired for temperature and total phosphorus (Corps and Bonneville 2011b).
Immediately downstream of Albeni Falls Dam, total phosphorus and total nitrogen
concentrations have recently been rated as “good” with a median water quality index score of
95.5 for total phosphorus and 100 for total nitrogen (Corps and Bonneville 2011b). In general,
present concentrations of nutrients are low in the Pend Oreille River year-round.

Shoreline erosion has been documented downstream of Albeni Falls Dam (Andonaegui 2003).
The majority of erosion downstream of Albeni Falls Dam results from high flows during the
spring runoff events that scour streambanks and substrates (Corps and Bonneville 2011b).
Albeni Falls operations may result in elevated TDG during periods of high flows, which
typically occur during the spring freshet. When TDG baseline levels are sufficiently high in the
forebay, discharge through the Albeni Falls Dam spillways can lead to exceedances of the TDG
water quality standard (Corps et al. 2020a; Pickett and Jones 2007; IDEQ; Corps and Bonneville
2011b). Although spill can increase under Flexible Winter Power Operations or FWPO,
increases in TDG would be expected to be relatively low (Corps and Bonneville 2011b).

Water quality is impacted across the entire Clark Fork River CHU as a result of historic mining
and land use, dam operations, and elevated temperatures. Given the factors described above, this
PBEF is considered not properly functioning within the Action Area.

PBF 9: Sufficiently low levels of occurrence of non-native 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.

Kootenai River CHU 30
There are low numbers of non-native fish that compete (brown trout) or hybridize (brook trout)
with bull trout in the Lake Koocanusa Core Area compared to some other bull trout Core Areas,
although their presence still remains a potential threat (USFWS 2010a).
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Bull trout within the Kootenai River Core Area are affected by the presence of non-native fish
(e.g., lake trout, kokanee). Brook trout hybridization occurs in West Fisher, Pipe, and O’Brien
Creeks (USFWS 2015b). Bull trout compete with brown trout in this Core Area as well
(USFWS 2014c). Northern pike are also present and are of concern as both predators and
competitors.

The Service considers this PBF to be functioning at risk based on presence of non-native
competitive and predatory species as well as hybridizing species throughout the Kootenai River
CHU and little indication of negative impacts to bull trout populations, especially in the Lake
Koocanusa subunit.

Clark Fork River CHU 31
PBF 9 is present and contributing to FMO habitat in Hungry Horse Reservoir. Hungry Horse
Dam functions as a barrier to the spread of non-native lake trout that can compete with bull trout
(USFWS 2015b). Brook trout are not present in the reservoir, which has a low abundance of
non-native species overall (USFWS 2015a).

PBF 9 is impaired in the Flathead River, and the proliferation of non-native species, particularly
northern pike and lake trout, is considered a primary threat to bull trout (USFWS 2015a).
Northern pike inhabit sloughs and seasonally flooded off-channel habitat along the Flathead
River that are occupied by juvenile bull trout. Muhlfeld et al. (2008) estimate that northern pike
consume 0.8 metric tons of bull trout (or nearly 3,500 fish) annually. The USFWS (2014c)
reports that successful lake trout control is ongoing in Flathead Lake. Removal efforts in the
lake could reduce the presence of lake trout in accessible portions of the Flathead River. Pike are
an invasive predatory fish whose introduction has potentially significant consequences for the
conservation and recovery of bull trout and other native fish species. Pike are believed to have
been illegally introduced to the Flathead River system in Montana during the 1970s or 1980s.
The species was dispersed throughout the lower Clark Fork system during a record flood event in
1997 and have subsequently become established in Lake Pend Oreille and in impounded habitats
on the mainstem Pend Oreille River downstream of Albeni Falls Dam (CBFWNB 2011).
Northern pike were detected in Box Canyon Reservoir on the Pend Oreille River in 2004,
probably having migrated downstream from Lake Pend Oreille. The Kalispel Tribe, whose
reservation borders the Pend Oreille River in Washington, has documented exponential growth
of the population from 400 adult fish in 2006 to 5,500 in 2010, along with an expansion of their
range within the river, and is engaged in eradication efforts.

This PBF is impaired in Lake Pend Oreille. Lake trout are common and represent the primary
threat to bull trout in the FMO habitat in Lake Pend Oreille (USFWS 2015b). The lake trout
population increased substantially in the 1990s. In 2006, IDFG instituted unlimited harvest
regulations and started providing a monetary reward to sport anglers for each lake trout or
rainbow trout harvested; rewards were discontinued and regulations were reestablished for
rainbow trout in 2012. IDFG also hired a commercial fishing crew from the Great Lakes to
remove lake trout with gillnets and deepwater trap nets; trap netting was discontinued in 2017.
The peak of lake trout removal occurred in 2010 with over 26,000 lake trout taken by anglers and
netters, and totals steadily declined through 2014 to about 13,000 fish. Anglers’ share topped out
in 2007 at about 18,000 fish, then dropped to just 2,600 by 2018 (Rust et al. 2020, p. 34).

112



Monitoring showed adult and juvenile lake trout were reduced by 64 percent and 56 percent,
respectively, since the program began in 2006 (Dux et al. 2019). This program is expected to
continue.

In addition to lake trout, Lake Pend Oreille supports a variety of introduced trout, including
brook trout, brown trout, and rainbow trout, all of which compete with bull trout for food
resources. Additional non-native fishes that threaten bull trout in Lake Pend Oreille include
northern pike, walleye, Kamloops rainbow trout, and smallmouth bass (USFWS 2015b).

PBF 9 is impaired in the Pend Oreille River. Both brook trout and brown trout are present in this
reach and compete with bull trout for food and habitat at the adult, juvenile, and spawning life
stages. Non-native northern pike, smallmouth bass, walleye, and to a lesser extent brown trout
and lake trout occupy artificially created FMO habitat downstream of Albeni Falls Dam.

Northern pike, brook trout and lake trout represent significant threats to bull trout productivity
and stability across the Clark Fork River CHU, and they are present in many subunits. Based on
the presence of non-native competitive and predatory species as well as hybridizing species
throughout entire Clark Fork River CHU within the Action Area, the Service considers this PBF
not properly functioning.

9413 Conservation Role of the Action Area to Columbia Headwaters Recovery Unit

The CHRU is a stronghold for bull trout, as many of the headwater tributaries provide coldwater
refugia, and are located in high elevation wilderness or protected areas. The Action Area within
the CHRU encompasses 5 of the 15 Complex Core Areas for bull trout and represent a majority
of individuals and geographic area within the total CHRU. These include Lake Pend Oreille,
Flathead Lake, Kootenai River, Hungry Horse Reservoir, and Lake Koocanusa. To meet
recovery criteria for the CHRU, at least 75 percent of the 15 complex Core Areas must have
threats managed. Therefore, the five Core Areas within the Action Area are significant to
meeting recovery criteria.

The baseline condition of CHRU populations in the Action Area are degraded as a result of the
existence of barriers limiting connectivity, past hydropower operations, historic land
management, and the presence of non-native species. Bull trout in these Core Areas are directly
and indirectly affected by operations of three Federal projects — Libby Dam, Hungry Horse Dam,
and Albeni Falls Dam. Bull trout are also affected by six non-Federal hydropower projects -
Boundary, Box Canyon, Noxon Rapids, Thompson Falls, Cabinet Gorge, and SKQ Dam
(formerly Kerr Dam).

Bull trout use the Action Area primarily for foraging, overwintering and migration. Lake
Koocanusa, Hungry Horse Reservoir, and Lake Pend Oreille each provide large amounts of
forage resources and quality habitat that support large fecund adult bull trout each year.
Populations adjacent to these large lakes are generally stable and healthy. However, the
conditions of populations downstream of the federal dams in the Pend Oreille River, Flathead
River, and Kootenai River tend to face greater challenges related to lost connectivity, poor
habitat quality, and reduced forage availability.
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The lack of fish passage at hydropower projects within the Action Area limit the connectivity of
bull trout populations in this Recovery Unit. Libby, Hungry Horse, and Albeni Falls currently
offer no fish passage to allow bull trout movement in their Core Areas. In addition, the natural
hydrograph has been significantly altered, reducing riparian development, productivity, and
habitat quality and increasing erosion and bank stabilization. Legacy effects from mining,
logging, road building, and agriculture have adversely effected the water quality and sediment
distribution throughout the Recovery Unit. However, many of the headwater tributaries
upstream of the Federal projects have some of the highest water quality anywhere in the
Recovery Unit.

Bull trout critical habitat occurs throughout the CHRU and the Action Area. In general, critical
habitat upstream of the Federal projects appears to be reasonably intact and highly functional.
The Federal project reservoirs provide deepwater habitat for adult and sub-adult bull trout. The
tributaries provide suitable, perhaps historic, habitat for spawning and rearing. The bull trout in
these areas have adapted to an adfluvial life history pattern. Although the lack of passage at the
dams has prevented the upstream movement of bull trout, it has also prevented the introduction
of non-native fish that would compete or prey on bull trout (e.g. Hungry Horse Dam).
Conversely, the critical habitat downstream of the Federal projects is either not functional or is
“at risk.” These areas are adversely affected by numerous factors including project operations,
degraded habitat, non-native fish species, and legacy effects from previous and ongoing human
activities.

944 Mid-Columbia Recovery Unit

The Mid-Columbia Recovery Unit (MCRU) includes portions of central Idaho, eastern
Washington, and eastern Oregon (USFWS 2015a; 2015¢). Major drainages include the Yakima
River, John Day River, Umatilla River, Walla Walla River, Grande Ronde River, Imnaha River,
Clearwater River, and smaller drainages along the Snake River and Columbia River. The
MCRU encompasses 21 Core Areas, two historically occupied areas, and one RNA (Northwest
Washington RNA). The majority of these interact with the Action Area. Bull trout throughout
this Recovery Unit co-exist with salmon, steelhead, and, in some areas, Pacific lamprey (USFWS
2015c¢).

The status of bull trout in the MCRU is variable across the unit. Some Core Areas, such as the
Umatilla and Yakima Rivers contain small, threatened populations. However, other Core Areas
found in the Imnaha, Clearwater, and Wenatchee River Basins are strong. The stronghold
populations tend to occur within intact habitat areas, such as wilderness areas and protected
forestlands. Throughout the MCRU, consistent primary threats from upland/riparian land
management, habitat loss, fish passage barriers, and water quality and quantity exist (USFWS
2015c). Connectivity between Core Areas of the MCRU is key to the persistence and genetic
stability of bull trout.

Due to the wide spatial extent of the MCRU in the Action Area, the discussion of the Recovery
Unit was broken into smaller geographic Basins (USFWS 2015¢). These include the mainstem
Mid-Columbia River (John Day Dam upstream to Canadian border), the Lower Snake River,
and the Clearwater River. Generally, bull trout Core Areas in the MCRU fall outside the
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bounds of the Action Area. However, bull trout from these Core Areas use the Action Area for
much of the year to forage, overwinter, and possibly colonize other areas. Therefore, bull trout
status, threats, and brief descriptions about habitat use are provided for each of the adjacent
Core Areas. The discussion summarizes the use of the Action Area by individual bull trout
from adjacent Core Areas and the conservation value of the Action Area to the adjacent Core
Areas.

9441 Mainstem Mid-Columbia River Basin

In this Opinion, the mainstem Mid-Columbia River Basin encompasses areas of the mainstem
Columbia River from John Day Dam to the Canadian border (Figure 7). The Action Area
includes Grand Coulee Dam (including impounded waters forming Lake Roosevelt), Chief
Joseph Dam (including impounded waters forming Rufus Woods Lake) upstream to Grand
Coulee Dam, McNary Dam (including impounded waters forming Lake Wallula), and John Day
Dam (including impounded waters forming Lake Umatilla) (Figure 7).

Construction of Grand Coulee Dam and Chief Joseph Dam without fish passage facilities
completely blocked passage of salmon, steelhead, bull trout, and other native fish species from
areas upstream. Since fish-passage facilities were not constructed, current fish assemblages,
above both dams, contain resident native and non-native species. Entrainment (downstream
movement) of both non-native and native fish occurs at both dams, but the extent is unclear.
Above the two dams, including Rufus Woods Lake, Lake Roosevelt and their tributaries, little
information exists on the history and status of bull trout populations. The Service identified the
area upstream of Chief Joseph Dam as the Northeast Washington RNA in the 2015 Recovery
Plan (USFWS 2015c).

Downstream of Chief Joseph Dam, bull trout populations face threats from connectivity
impairment and reduced access to historic FMO habitat in the mainstem Columbia River
(USFWS 2015c). Five non-federal dams (Wells, Rocky Reach, Rock Island, Priest Rapids, and
Wanapum) are located downstream of Chief Joseph Dam on the mainstem Columbia River.
Each non-federal hydroelectric project has undergone FERC licensing, consultation with the
Service on operational impacts to bull trout and bull trout critical habitat including flow and
backwater fluctuations at tributary mouths, and each coordinates operations with other dams
throughout the CRSO. The impacts of their ongoing operation for the length of their FERC
licenses are considered in the baseline. McNary Dam is located downstream of the Snake River
confluence with the Columbia River, and upstream of the confluence of the Umatilla River and
the Columbia River. John Day Dam is located approximately 76 miles downstream of McNary
Dam. The John Day River enters the Columbia River just upstream of John Day Dam near
Rufus, Oregon.
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945 Northeast Washington Research Needs Area

The total drainage area above Grand Coulee Dam is 74,100 mi” and includes all of the Columbia
River in Canada, and the Kootenai, Pend Oreille/Clark Fork and Spokane Rivers in the U.S.,
with an average annual runoff of 77 maf (Corps et al. 2020a). The reservoir impounded by
Grand Coulee Dam is Franklin D. Roosevelt Lake (Lake Roosevelt), which has a total storage of
approximately 9.4 maf, with an active capacity of 5.2 maf, and extends 151 miles upstream to the
U.S.-Canada border (Corps et al. 2020a). Grand Coulee Dam and Lake Roosevelt provide the
diversion dam for the CBP. Water from Lake Roosevelt is pumped through the John W. Keys III
pump generating plant to Banks Lake (a reregulation reservoir) for r distribution to the CBP.
Banks Lake is a 715,000 ac-ft reservoir formed by the North Dam, which is located about 2
miles southwest of Grand Coulee Dam, and the Dry Falls Dam, which is located about 29 miles
south of Grand Coulee Dam. Banks Lake feeds water to the CBP through the Main Canal at Dry
Falls Dam, and provides water to operate the pump/generators in generation mode at John W.
Keys III. Current deliveries have a range that average around 2.9 maf, for nearly 700,000 acres
of land, but the consultation is for a maximum diversion of up to approximately 3.4maf when
fully implemented providing water to around 770,000 acres This total of 3.4 maf includes other
irrigation diversions for the CBP that are already part of the environmental baseline; these
include 164,000 acre-feet covered by the Odessa Subarea Special Study 2012 Final
Environmental Impact Statement and corresponding Section 7 consultation (Reclamation 2012a).
The Service completed consultation on the Odessa Special Study on October 10, 2012 (USFWS
2012b) and determined that impacts to bull trout were insignificant (USFWS 2012b). More
detail on the CBP is in Section “9.4.7 Consulted on Effects for Bull Trout.”

The Northeastern Washington RNA encompasses the mainstem Columbia River and its
tributaries above Chief Joseph Dam upstream to the Canadian Border, Spokane River and
tributaries upstream to Post Falls Dam, and the Pend Oreille River mainstem and its tributaries,
in the U.S., downstream of Boundary Dam.

Geographically, the area is located in the Okanogan Highlands and bounded by the Kettle,
Calispell, and Huckleberry Mountain Ranges. Treaty and ceded lands of the Colville, Spokane,
and Kalispel tribes overlap much of the area. Major tributaries include the Nespelem, Sanpoil,
Spokane (up to Post Falls Dam), Kettle, Colville, and Pend Oreille (up to Boundary Dam) rivers.
Approximately 90 percent of this RNA is in public or tribal ownership managed by the U.S.
Forest Service (USFS), Colville Confederated Tribes, and the Spokane Tribe of Indians. The
National Park Service manages Lake Roosevelt. Lake Roosevelt and numerous other tributaries
with sufficient water and temperatures to support bull trout are also present in the area, including
Big Sheep, Wilmont, Barnaby, Deep, Sherman, Onion, Ninemile, Stranger, and Hall creeks.

Operation of the CRS which includes Chief Joseph and Grand Coulee dams, have negatively
altered bull trout habitat and populations. These dams impound the mainstem Columbia River as
managed reservoirs. Some of the major negative impacts include changed flow regimes,
increased barriers to movement, and increased interactions with non-native species (Wissmar and
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Craig 1997, 2004; Rieman and MclIntyre 1993). A significant loss of range in Northeast
Washington and Canada as well as connectivity between Core Areas throughout the Columbia
River Basin occurred with construction of Chief Joseph and Grand Coulee dams.

Based on interviews with Tribal elders, bull trout appears to have been ubiquitous throughout
streams on the Colville Reservation (Hunner and Jones 1996). Accounts by Colville Tribal
elders confirm historic presence of bull trout in several of the larger creeks that are direct
tributaries to Lake Roosevelt including: Ninemile Creek, Wilmont Creek, Twin Lakes/Stranger
Creek, Hall Creek and Barnaby Creek (Hunner and Jones 1996). Bull trout are thought to have
been extirpated in several rivers of the Northeast Washington RNA, including the Nespelem,
Sanpoil, and Kettle Rivers (USFWS 1998; Mongillo 1993; USFWS 2015c). Bull trout are
occasionally observed near the mouths of tributaries in Lake Roosevelt and in the upper
mainstem Columbia River. Observation data is sporadic and often anecdotal (USFWS
unpublished data). Since 2011, reports of bull trout observations in Lake Roosevelt have
increased, often in association with high water years. In 2012, observations of 19 bull trout were
reported throughout Lake Roosevelt by tribal and educational survey crews, local citizens, and
fishing charters (USFWS 2015c). Most of these were assumed to be entrained fish from
spawning areas in Canada and the Pend Oreille River. However, genetic assignment to
populations has not occurred on any of the bull trout observed. Six bull trout were observed in
Sheep Creek that year (Honeycutt in litt. 2014). Another four bull trout were documented in
Lake Roosevelt in 2017 (Baker in litt. 2017; Paluch in litt 2019).

In Rufus Woods Lake, bull trout accounted for less than 0.1 percent of the catch during a fish
inventory of the lake in 1999 (LeCaire 2000; Beeman et al. 2003). As with Lake Roosevelt bull
trout observations, the bull trout likely stem from populations upstream in Canada or the Pend
Oreille River Basin. The Colville Confederated Tribes and the NPCC concluded that bull trout
use of Rufus Woods Lake was minimal (CCT 2000). Although Chief Joseph Dam operates as a
run-of-the-river project, it also reduces the peak discharges from Grand Coulee dam. If bull trout
exist in the Nespelem River, a tributary to Rufus Woods Lake, it is likely a resident population
upstream of a natural migration barrier located at RM 1.5 (CCT 2000). Although suitable
spawning habitat is located in several tributaries to Lake Roosevelt and Rufus Woods Lake, no
known spawning occurs in the tributaries.

To date, there are no known observations of bull trout in Banks Lake or Potholes Reservoir.
Poor habitat quality, elevated contaminants (303d listed areas, Washington Department of Fish
and Wildlife [WDFW] fish consumption restrictions), and high water temperatures within Banks
Lake and Potholes Reservoir likely make them inhospitable for bull trout. High levels of non-
native species such as bass and walleye further make the reservoirs unsuitable for bull trout.

9.4.5.1.1 Methow, Entiat, Wenatchee, and Yakima River Core Areas

Between Chief Joseph Dam and the Yakima River, the Service considers the mainstem Columbia
River as FMO habitat for bull trout. This reach encompasses five non-Federal dams and their
associated reservoir pools on the mainstem Columbia River, including Wells Dam ( Douglas
County Public Utility District (PUD), Rocky Reach and Rock Island dams (Chelan County
PUD), and Wanapum and Priest Rapids dams (Grant County PUD). There are six Core Areas
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adjacent and connected to the mainstem Columbia River through this reach, including the Entiat
River, Methow River, Wenatchee River, and Yakima River Core Areas. In addition, the Service
identified Chelan and Okanogan rivers as important FMO habitat for bull trout (USFWS 2015c).

Bull trout in the reach below Chief Joseph Dam represent fluvial and adfluvial populations that
migrate into the Columbia River mainstem from natal tributaries in nearby Core Areas
mentioned above. As many as 34 local populations in the four Core Areas (Methow 10, Entiat 2,
Wenatchee 7, and Yakima 15) are connected to the mainstem Columbia River between Chief
Joseph Dam and the Yakima River (USFWS 2015c). Evidence of migration to the Columbia
River exists for roughly half of these local populations (USFWS 2015c; Barrows et al. 2016;
Nelson and Johnson 2012). Abundance in the Action Area reflects habitat conditions and
carrying capacity in the tributaries as well as connectivity to the Columbia River. The Service
assumes sub-adult and adult presence in the mainstem Columbia River during most months.
Crews at Chief Joseph Dam collected two adult bull trout from Turbine 2 in January 2016 during
turbine dewatering (S. Stonecipher, Chief Joseph Dam, pers. comm. as cited in Bonneville et al.
2017a). Additional documentation of bull trout in the Chief Joseph Dam tailrace has occurred
sporadically in the past during surveys and recreational fisheries. These fish likely originated
from a local Core Area and migrated upstream into the draft tube, given the low likelihood bull
trout originated from populations upstream of Grand Coulee Dam that were entrained.

Approximately 73 adult (~16 per year bull trout have been counted at Wells Dam. Crews count
an average of 176 adult bull trout at Rocky Reach Dam and an average of 93 adult bull trout at
Rock Island Dam each year (Stevenson et al. 2009). Radio telemetry and PIT tag information
have showed that bull trout from the Methow Core Area have been observed at each of these
dams and adults can migrate downstream through turbines, spill, or smolt bypass systems and
return through upstream adult salmon ladders. BioAnalysts, Inc. (2004; 2007; 2008) and LGL
and Douglas PUD (2008) described successful spawning migrations with minimal delay between
dams. A total of 414 PIT tagged bull trout have interacted with Wells Dam, recently (Douglas
PUD 2016 p. 11). At Rocky Reach and Rock Island dams, total detections of bull trout have
been 1,413 (Stevenson et al. 2009). An average of five adult bull trout are observed in the
upstream passage facilities at Priest Rapids and Wanapum dams annually. While observations of
adult and sub-adult bull trout have occurred at all five non-federal dams between Chief Joseph
and McNary dams, there is limited information on which populations they derive from.
Therefore, these observations could stem from any population in the Methow, Entiat, Wenatchee,
Yakima, and Walla Walla Core Areas.

Since 2000, the Service has completed several consultations on the five non-federal dams
operated in this reach of the Columbia River (USFWS 2006b; 2007; 2008b; 2011b; 2012¢). In
the following sections, the Service provides a brief summary of baseline conditions for Core
Areas between Chief Joseph Dam and the Yakima River, including use of the Action Area by
bull trout from those adjacent Core Areas. Detailed descriptions on the status of bull trout and
bull trout critical habitat is incorporate by reference (USFWS 2006b; 2007; 2008b; 2011b;
2012c¢).
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Methow River Core Area
The Methow River Core Area is located in Okanogan County and drains an area of
approximately 4,895 square kilometers (km?) (1,890 mi?) (NPCC 2004b). The watershed drains
in a northwest to southeast direction and over 60 percent of the annual precipitation within the
Methow River Basin occurs between October and March (NPCC 2004b; Parametrix, Inc. et al
2000). The confluence of the mouth of the Methow River with the Columbia River is at RKM
843 (RM 524) near Pateros in north central Washington. Both legacy and ongoing threats
continue to impact bull trout populations in the Methow Core Area. Management actions such as
fire suppression and timber harvesting have changed much of the area to an unnatural high-
intensity fire regime with increased fire burned areas, where high-intensity summer rainstorms
and rain on snow events can accelerate rates of erosion. Forest management on both National
Forest and private timber lands, agriculture operations, fish management at the Winthrop
National Fish Hatchery, and numerous irrigation diversions have both legacy and current
ongoing impacts affecting the Core Area. Connectivity between Core Areas from dam
operations impact persistence of bull trout in the Core Area (USFWS 2015c).

In the Methow River Core Area, bull trout persist at low numbers, in ten small, fragmented, local
populations (DeHaan and Neibauer 2012). Since 2000, total redd counts have remained
relatively stable between 117 and 174, with an annual average of 152 (DeHaan and Neibauer
2012). The Methow River Core Area exhibits multiple life history strategies similar to other
Core Areas in the Columbia River. As many as 15 to 20 percent of bull trout in this Core Area
migrate between other Core Areas and to the mainstem Columbia River annually (USFWS
2015c; USFWS 2006b; Nelson and Nelle 2008; Kelly Ringel et al. 2014; BioAnalysts 2004;
Stevenson et al. 2009).

Radio telemetry, screw traps, and other monitoring occurring throughout the Basin indicates that
sub-adult bull trout move into the Columbia River in spring and fall months, while the majority
of adult movements occur between September and December after spawning (Barrows et al.
2016). Early fall movement of sub-adult bull trout may be impacted in the Twisp River, Lost
River, and mainstem Methow River because of seasonal dry or subsurface flow reaches (Nelson
and Johnson 2012; LGL and Douglas PUD 2008).

Entiat River Core Area
The Entiat River is located in Chelan County and drains an area of approximately 1,085 km? (419
mi?) (NPCC 2004b; Andonaegui 1999). The headwaters of the Entiat River are in glaciated
Basins near the Cascade Crest. Flowing southeasterly the Entiat River enters the Columbia River
near the town of Entiat, approximately 32 kilometers (km) (20 miles) upstream from Wenatchee
at RM 484 of the Columbia River (USFS 2017). Due to the small size of the watershed, bull
trout habitat and carrying capacity is limited in the Entiat River Core Area. Entiat Falls, located
at approximately RM 34, limits the upstream range of bull trout in the Basin (USFS 2017).
Legacy and ongoing land management actions have negatively affected bull trout habitat, and
have included timber harvest and fire suppression that have increased the risk for catastrophic
and high intensity fires in the Basin. In addition, irrigation diversions, grazing, and overfishing
threatened bull trout populations. The Entiat River is also subject to anchor ice scour in winter
and flooding in spring and fall rainstorms, which combined with fire, irrigation, and grazing
impacts has led to increased loss of habitat complexity. Loss of connectivity between Core
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Areas in this region of the Columbia River have further impacted bull trout population resiliency.
Unique to the Entiat River Core Area, as much as 90 percent of the population uses the mainstem
Columbia River for FMO (USFWS 2015c).

Currently, the Entiat Core Area supports two local populations of bull trout: one in the upper
mainstem Entiat River and one in the Mad River. Since 2000, the number of redds in the Entiat
River has fluctuated widely between 1 and 50 (Nelson 2014 p. 27). Within the Mad River, redd
counts have varied from 7 to 52, continuing this trend through 2012 (USFS 2003 p. 1; Nelson
2014 p. 27). The low numbers of spawning migratory bull trout in the Entiat Core Area
increases the risk of extirpation from stochastic events. High variations in annual redd counts,
high risk of extirpation from stochastic events, and reduced connectivity with other Core Areas
classifies the Entiat River Core Area as depressed in this Opinion. Bull trout from the Entiat
Core Area move into the Columbia River at similar timing as the Methow populations (Barrows
et al. 2016). Returning spawners begin staging at the mouth of the Entiat River in May and June
(Nelson 2014 p. 1). Sub-adults move out of the Entiat in both the spring and fall and have been
documented moving upstream of Wells Dam, downstream into the Wenatchee (Nelson et al.
2011; Nelson 2014 p. 1), Yakima Rivers, and moving up into the Yakima River in June, staying
for up to 9 months and moving back to the spawning grounds in the Entiat River.

Wenatchee River Core Area
The Wenatchee Basin is located in Chelan County and encompasses approximately 3,551 km?
(1,371 mi?) in central Washington (NPCC 2004b; Andonaegui 2001). The Wenatchee River
drains into the Columbia River at RM 470 near the town of Wenatchee (NPCC 2004b). There
are seven local populations in tributaries of the Wenatchee River including the White and Little
Wenatchee Rivers, the Chiwawa River, Nason Creek, Chiwaukim Creek, Icicle Creek, and
Peshastin Creek, (USFWS 2015c¢). In the Wenatchee Core Area, threats to bull trout include
habitat loss, historical land use practices including timber harvest, water withdrawals, fish
management, and lost connectivity (USFWS 2015c).

The Wenatchee River Core Area exhibits multiple life history patterns and is one of the most
diverse populations in the MCRU (USFWS 2015¢). Most populations spawn from mid-
September to mid-October. Local populations consist of a migratory form that migrates from
spawning areas near the crest of the Cascade Mountains to Lake Wenatchee, the mainstem
Wenatchee, the Columbia River and back to other Core Areas to forage and overwinter. A small
percentage (15 to 20 percent) is estimated to migrate long distances, including into other Core
Area, for foraging or overwintering and may migrate back to spawning areas annually, semi-
annually, or every few years (USFWS 2006b; Kelly Ringel et al. 2014; BioAnalysts 2004;
Nelson and Nelle 2008; Stevenson et al. 2009 ). Resident bull trout exist upstream of barrier
falls (i.e., Little Wenatchee River). Two populations are declining in abundances (i.e. Nason and
the Little Wenatchee) with fewer than 10 redds from approximately 20 migratory individuals;
three populations have moderate abundance (i.e. Peshastin, Chiwaukum, and Icicle Creeks); and
two populations are strong (i.e. White and Chiwawa). The Chiwawa is the only population in the
Wenatchee River Core Area that exhibits all life history stages and remains stable with 500 to
1,000 migratory redds annually. The Chiwawa River also exhibits both lacustrine-fluvial and
lacustrine adfluvial forms, which migrate both upstream and downstream of rivers and lakes to
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spawn. Overall, the trend for the Wenatchee Core Area seems to be stable and suggests a
slightly increasing trend, although most of the stable trend is due to a single local population in
the Chiwawa River.

Yakima River Core Area
The Yakima River Basin is located in south central Washington, draining approximately 15,900
km? (6,155 mi?) into the Columbia River (NPCC 2004c; WDFW 1997). The Yakima River
flows southeasterly from its headwaters in the Cascade Mountains to its confluence with the
Columbia River at RM 333 (NPCC 2004c). Historic and ongoing land use including irrigation
and agriculture altered the Yakima River Core Area (USFWS 2015c¢). The Yakima River
Basin’s water supply is over-allocated, and reservoir storage and flow releases are highly
regulated, emphasizing irrigation and flood control obligations above all other functions. The
effects of the highly altered flow regime on the bull trout and its designated critical habitat
include mortality, reduction of prey, disruption of aquatic functions, and poor habitat
connectivity that impairs or prevents bull trout from accessing spawning tributaries and limits
FMO opportunities, and impacts to water quality and quantity.

Five major storage reservoirs are located in the upper Yakima, Naches, and Tieton Basins.

These storage reservoirs and associated dams have restricted connectivity and movement
between populations in the Core Area, as well as limited downstream movement to the mainstem
Columbia River (USFWS 2015c¢). In addition, altered flow regimes have increased water
temperatures in the lower Basin. Other threats facing populations of bull trout in the Yakima
Core Area include legacy impacts of transportation infrastructure, grazing, non-native species
introductions, and small population size (USFWS 2015c¢). The Service is currently consulting
with Reclamation on the operations and maintenance of the Yakima Irrigation Project (FWS
Reference: 01EWFW00-2015-F-0651) for effects to bull trout and bull trout critical habitat. The
Yakima Irrigation Project is a large water delivery system operated by Reclamation and includes:
5 major storage reservoirs, 3 smaller dams, and 6 major diversions that deliver water to irrigate
175,503 ac. The network includes 420 miles of canals, 1,697 miles of laterals, and 81 pumping
plants. There are also two hydropower plants, each with a power canal about 10 miles long.
Reclamation is also responsible for the fish facilities (screens, ladders, traps) associated with the
structures. The Action Area is nearly the entire Yakima River Basin.

Bull trout populations are distributed across the Yakima River Core Area in 15 local populations
but are adversely effected by the lack of fish passage at dams and diversions. Currently,
populations appear to be declining. Three populations are considered functionally extirpated
(i.e., Teanaway, Cle Elum, and Waptus) based on little to no observations of spawning (USFWS
2015¢). Seven of the local populations (i.e., Ahtanum, Crow, N. Fork Tieton, Box Canyon,
Kachess, Gold, and Upper Yakima River) have extremely low abundance (i.e., less than 20
redds/population). Rattlesnake Creek and American River exhibit moderate abundance with
average annual redd counts between 20 and 50 (USFWS 2015¢). Two populations (Indian Creek
and Deep Creek) used to be stable but are now in a rapid decline, likely due to variables within
the Rimrock and Bumping Reservoirs. In addition, several landslides and droughts have affected
spawning areas and connectivity. Populations in South Fork Tieton appear stable with average
annual redd counts ranging from 137 to 207 on average (USFWS 2015c). It is likely that
historically, the mainstem Columbia River provided valuable overwintering and foraging areas
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for bull trout from the Basin (Barrows et al. 2016). To date, there is no documentation of bull
trout from the Yakima Core Area moving from the headwaters into the mainstem Columbia
River but the movement of bull trout in this Core Area to the Columbia River has not been well-
studied (Barrows et al. 2016). Bull trout from the Entiat Core Area move into the Yakima (see
Entiat discussion) and back to the Entiat to spawn. In addition, bull trout from the Walla Walla
River move up the Columbia River above the Yakima and through Priest Rapids Dam.
Currently, the lack of passage and very low abundance of Yakima bull trout likely reduce
migration to the Columbia River and interactions with other Core Areas connected to the
Columbia River (i.e. Entiat, Methow, Wenatchee, and Walla Walla).

945.1.2 Walla Walla River and Touchet Core Areas

McNary Dam is located just downstream of the Walla Walla River confluence with the
Columbia River. The Walla Walla River headwaters drain from the western slopes of the Blue
Mountains in northeastern Oregon/southeastern Washington to its confluence with the Columbia
River at approximately RM 316 (Schaller et al. 2014). Major tributaries include the Touchet
River (a separate Core Area), Mill Creek, and the South Fork of the Walla Walla River (South
Fork). The North Fork Walla Walla River (North Fork) and Yellowhawk Creek are smaller
tributaries within this Core Area. The Walla Walla River Core Area contains three local
populations in upper Mill Creek, Low Creek, and the South Fork Walla Walla River. Primary
threats within the Walla Walla River Core Area include dewatering/low flows that result in
seasonal barriers; water quality impairments from multiple sources (e.g., agricultural practices,
urban development), elevated water temperatures, and structural passage barriers to migration
(USFWS 2015¢; 2008a). Improving connectivity among local populations and between Core
Areas throughout the Walla Walla River watershed and the mainstem Columbia River is critical
to maintaining redundancy and supporting resiliency of bull trout in the Walla Walla River Core
Area (USFWS 2015c; Schaller et al. 2014).

While the South Fork Walla Walla and Mill Creek currently support sizable populations of bull
trout, including multiple life history expressions (Schaller et al. 2014), redd counts over the last
15 years have indicated notable declines in abundance (USFWS 2015¢; Anglin et al 2008a,
2008b). Between 2001 and 2012, redd counts in the South Fork Walla Walla declined from over
400 to 100. Populations in Mill Creek also declined as much as 63 percent between 2006 and
2010 (USFWS 2015c; Howell and Sankovich 2012, Howell et al. 2018). Several reports
attribute declines in population to loss or reduced numbers of large migratory bull trout
throughout the Basin (USFWS 2015c; Schaller et al. 2014; Barrows et al. 2016).

Bull trout migrations in the Walla Walla River Core Area are relatively well-documented
(Barrows et al. 2016; Al-Chokhachy and Budy 2007, 2008; Al-Chokhachy et al. 2005, 2007,
2008, 2009; Budy et al. 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2012; Bowerman and Budy
2012; Bowerman 2013; Hemmingsen et al. 2001a, 2001b, 2001c, 2001d, 2002). Bull trout
entering the Columbia River range between sub-adults (> 200 millimeters [mm]) and small
adults (< 350 mm) (Anglin et al. 2008b, 2009a, 2009b, 2010; Barrows et al. 2012a, 2012b).
Downstream movements to the mainstem Walla Walla River or Columbia River typically begin
in March and continue as surface flows decrease and water temperatures increase in June through
August (Schaller et al. 2014; Koch 2014). Downstream migration resumes during fall and winter

123



into lower subbasin reaches (i.e., lower one-third of the subbasin) and into the mainstem
Columbia River through February (Barrows et al. 2016). Mobile tracking data from acoustic-
tagged bull trout indicated that bull trout were actively moving while occupying the mainstem
Columbia River corridor (Barrows et al. 2016).

Bull trout return to the Walla Walla River and into upper tributaries between March through
June, generally peaking in April and May. However, only 54 percent of the acoustic-tagged bull
trout that entered the Columbia River subsequently returned to the mouth of the Walla Walla
River. To reach overwintering areas after spawning, bull trout make rapid, incremental
downstream movements as far as the mainstem Columbia River from September through
February (Barrows et al. 2016).

Between 2005 and 2009, the Corps funded the installation and operation of a PIT detection array
near the mouth of the Walla Walla River. The purpose was to determine bull trout use of the
Columbia River, and to estimate the number of Walla Walla subbasin bull trout that were using
the Columbia River (Anglin et al. 2008b, 2009a, 2009b, 2010; Barrows et al. 2012a, 2012b).
Eighty-nine PIT-tagged bull trout were detected moving downstream past the PIT array from
October through February, peaking in November and December during most migration years.
Sixteen (18 percent) were subsequently detected returning to ascend the Walla Walla River, of
which only two (13 percent) reached headwater spawning areas. Only one (1 percent) of the 89
individual bull trout detected at the ORB PIT array has migrated to the Columbia River multiple
times. PIT tags from six (7 percent) of the individual bull trout detected at the ORB PIT array
were subsequently recovered on avian nesting colonies on islands in the mainstem Columbia
River (Barrows et al. 2016). One bull trout was recaptured within the Umatilla River Subbasin.
The ultimate fates of 66 (74 percent) of the 89 PIT-tagged bull trout that were detected at the
Oasis Road Bridge PIT array are unknown but they did not return to ascend the Walla Walla
River (Barrows et al. 2016). Data from PIT-tagged bull trout indicate that bull trout use the
mainstem Columbia River year-round and likely interact frequently with McNary Dam and other
dams throughout the Action Area.

As a tributary to the Walla Walla River, the Touchet River Core Area drains the northern and
northwestern portions of the Walla Walla Basin before entering the lower mainstem Walla Walla
River about 21.6 miles upstream of the Columbia River near the community of Touchet,
Washington. The North Fork, South Fork and Wolf Fork feed into the Touchet River at the base
of the Blue Mountains near the City of Dayton. Lewis Creek and Spangler Creek are main
tributaries to the North Fork Touchet River, while the Burnt Fork is the main tributary to the
South Fork Touchet River. Elevated water temperatures from factors such as damaged riparian
vegetation, increased sedimentation, and decreased water flows have reduced habitat quality for
bull trout in the Touchet drainage (USFWS 2015c; Mendel et al. 2003). Flood control levees
have confined the river and reduced channel complexity and wood recruitment. Recent climate
change modeling indicates that the Touchet drainage is at high risk for reduced instream summer
flows, elevated water temperatures, and reduced habitat suitability into the future and existing
habitat threats will likely be exacerbated (USFWS 2015¢; Schaller et al. 2014).
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Historically, bull trout were widely distributed in the Touchet River watershed (Mendel et al.
2003). Local populations in the Touchet River Core Area occur in the North Fork, Wolf Fork,
and in the Burnt Fork of the South Fork Touchet River (Kassler and Mendel 2007; Mendel et al.
2014). Kassler and Mendel (2007) determined that more than 50 percent of migratory bull trout
in the Touchet River Core Area originate from the Wolf Fork population. Redd counts in the
North Fork and Wolf Fork between 1999 and 2013 suggest that these two local populations are
stable (Mendel et al. 2014). However, redd count data for the Burnt Fork of the South Fork
Touchet is more limited. Bull trout redds were first observed in 2000, but were not detected in
2003 or 2004 (Mendel et al. 2004; Mendel et al. 2007; Mahoney et al. 2006, 2008, 2012;
Fitzgerald, pers. comm. 2015). Few surveys have been conducted since.

Several studies looked extensively at bull trout spawning and early life history in the Touchet
River Core Area (Mendel et al. 1999, 2000, 2001; Mahoney et al. 2012). Both fluvial migratory
and resident forms are present throughout. However, recent telemetry and PIT tag data indicate
migratory bull trout in the Touchet River Core Area remain within the overall Walla Walla
Basin, foraging and overwintering in the lower Touchet drainage or mainstem Walla Walla
River, and do not migrate further downstream into the Columbia River (Schaller et al. 2014).
While there are no barriers to movement of Touchet River bull trout into the Columbia River, the
large amount of data indicate unlikely use by this Core Area (Barrows et al. 2016).

945.1.3 Umatilla River Core Area

Umatilla River Basin headwaters drain from the coniferous forested, western slopes of the Blue
Mountains in northeastern Oregon through steep volcanic canyons, rolling foothills, and broad
alluvial lowlands before eventually reaching the Columbia River at about RM 292 below
McNary Dam (USFWS 2002c). Major tributaries of the Umatilla River include the North and
South forks, Meacham Creek, Birch Creek, Butter Creek, and Wildhorse Creek. Of these, the
North and South forks and Meacham Creek contain the most current and potential bull trout
spawning and rearing habitat for bull trout (USFWS 2002c). The recovery plan (USFWS 2015¢)
identified one local population, the upper Umatilla Complex that includes the North Fork and
South Fork Umatilla Rivers, although spawning has only been documented in the North Fork
Umatilla River.

Along the Umatilla River downstream from Pendleton, irrigated agriculture dominates, and there
are six major irrigation dams and diversions (Anglin et al. 2008a). Historically, sections of the
lower river were often dewatered during the irrigation season (March to October). Congress
enacted the Umatilla River Project Act in 1988 to ensure adequate flows were provided for
migrating salmon and steelhead. Despite the enactment, sections of the mainstem Umatilla River
have inadequate streamflows to provide fish passage (typically from mid-July to late August)
(Anglin et al. 2008a). Water temperature data from the South Fork Umatilla River and its
tributaries indicate that suitable habitat for bull trout is very limited in this drainage (USFS
2001a, Contor 2007). The 16-km (10-mile) section of the mainstem Umatilla River downstream
from the mouth of McKay Creek (RKM 82 [RM 51]) is the only section of the lower river
thought to have summer temperatures suitable for salmonids (Contor 2007). This section of the
stream is kept artificially cool by hypolimnetic (deep, colder) water releases from McKay
Reservoir. The greatest threats within the Umatilla Core Area include water quality impairment
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from multiple sources (e.g., agricultural practices, urban development, etc.), dewatering/low
flows, agricultural practices (irrigation diversions, water quality effects), passage barriers to
migration, and development (e.g., urbanization and transportation networks) (USFWS 2008a).

The Umatilla River contains both resident and fluvial bull trout. At the time of listing, the one
local population in the Basin was considered depressed (USFWS 1998b). In 2008, the
population was estimated between 50 to 250 individuals, but the trend in abundance was
unknown (USFWS 2008a). Redd counts have been done each year since 1998 on the North Fork
Umatilla River, and periodically in the South Fork Umatilla River and North Fork Meacham
Creek. In 2003 and 2004, the North Fork Umatilla River appeared to support the Core Area’s
entire bull trout spawning population, with no redds detected in the South Fork Umatilla or in
North Fork Meacham Creek. Redd totals on the North Fork Umatilla River have fluctuated
considerably, and have averaged about 50 redds since 1998. However, redd counts between
2009 and 2013 resulted in an annual average of 19 redds (USFWS 2015c). This indicates the
population is very depressed. Solitary bull trout are occasionally captured at Three Mile Dam in
the lower Umatilla River, so migration to and from the Columbia River is likely (Barrows et al
2016 p. 57). Between 2006 and 2015, four bull trout were observed in McNary Dam ladders,
based on visual counts and PIT detections (Bonneville et al. 2017).

9.45.1.4  John Day River Core Areas

The John Day River is the fourth largest drainage Basin in Oregon, consisting of the Upper
Mainstem, North Fork, Middle Fork, and South Fork rivers. The 20,979 km? (8,100 mi?) river
Basin contains more than 804 km (500 miles) of stream in the mainstem and its three forks. The
John Day River is one of the longest free-flowing streams in the continental U.S. (BLM 2001,

p 1). The Upper Mainstem, Middle and North Fork Rivers, constituting the three Core Areas in
this Basin, originate in the Blue Mountains, and the South Fork originates in the Ochoco
Mountains. The mainstem originates southeast of the community of Prairie City and flows west
through the communities of John Day and Dayville where it is joined by the South Fork.
Downstream from Dayville, the river turns north through Picture Gorge and continues on to the
community of Kimberly, where it joins with the North Fork. The Middle Fork joins the North
Fork 32 miles upstream from the confluence of the North Fork and the mainstem, 13 miles from
the town of Monument. The division between the upper mainstem John Day River and lower
John Day River occurs at the confluence of the North Fork and mainstem. The lower John Day
River is considered FMO habitat that is used seasonally by bull trout.

Agriculture is the main land-use practice affecting bull trout in the John Day River Basin. A
high number of push-up dams, unscreened irrigation diversions and livestock grazing occur
within bull trout habitat. These land-use practices result in intermittent passage, and resultant
impacts such as sedimentation, reduced flows, channel alteration and associated water quality
impacts (CBMRCDA 2005 p. 41). Although numerous passage improvement projects have been
implemented over the last decade, many issues persist, especially in the mainstem John Day
River.
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Bull trout abundance measures or descriptors of species status were not presented in the listing
document. Recent (2015-2017) redd surveys and occupancy work in the all three Core Areas do
not provide sufficient information to generate abundance estimates at the Core Area or
population scales. However, bull trout were detected in most populations in all Core Areas at
low numbers, indicating depressed populations. Sub-adult and adult bull trout are regularly
captured in low numbers while sampling spring Chinook during March and April in the
mainstem John Day River near Spray indicating movement into and use of FMO habitat
(ODFW, unpublished data).

Information on use of the mainstem Columbia River by bull trout individuals in John Day River
Core Areas is limited. To date, a total of three bull trout have been counted in the fish ladders at
John Day Dam from 2006-2015. PIT detection systems were not installed in the fish ladders at
John Day Dam until the winter of 2016 to 2017, so the origin of those fish is unknown
(Bonneville et al. 2017). Given the information above and the vast quantity of habitat available
for bull trout in the John Day River Basin, it is expected that, while bull trout could enter the
mainstem Columbia River, total numbers are likely to be low due to low populations and the
extent of available habitat in the John Day River Basin.

9452 Lower Snake River Basin

The Lower Snake River Basin of the MCRU includes the Snake River from the confluence of the
Salmon River downstream to its confluence with the Columbia River (Figures 5 and 8). Four
project dams are located on the Snake River: Lower Granite, Little Goose, Lower Monumental,
and Ice Harbor dams (Figure 8). Since the 2000 Opinion (USFWS 2000), operation and
structural components of the four Snake River dams have changed through coordinated efforts to
reduce impacts to salmon and steelhead (Corps et al. 2020a). The Snake River between Lower
Granite Dam and the confluence with the Columbia River includes three impoundments created
by Little Goose, Lower Monumental, and Ice Harbor Dams. Asotin Creek and the Clearwater
River enter the Snake River upstream of Lower Granite Dam within the Action Area. The
Tucannon River and the Palouse River enter the Snake River in the lower portion of Lower
Monumental Reservoir. Meadow and Deadman creeks are smaller tributaries to Little Goose
Reservoir, but do not contain bull trout and are not designated as critical habitat.
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Figure 8. Lower Snake River Region within the Action Area, bull trout Core Areas, and
associated dams.

The Lower Snake River Region supports six Core Areas for bull trout (i.e. Clearwater River
Basin [four Core Areas], Tucannon River, and Asotin Creek). In addition, individuals from Core
Areas outside of the Action Area, such as from the Grande Ronde, Imnaha and Salmon River
Basins may enter the Snake River and Action Area throughout the year. FMO habitats for bull
trout occur in the mainstem Snake River and in the middle to lower reaches of major tributaries,
while spawning and rearing habitats occur in the extreme upper reaches of the major tributaries.
In general, sub-adult bull trout migrate from their respective subbasins to the Snake River during
the fall/winter (from October to February), and to some extent during the spring/early summer
(April to June) (Barrows et al. 2016). Movement from some subbasins to the mainstem has been
documented during other months, but this was less common (Barrows et al. 2016). Upstream
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movements within the mainstem river corridor were most common during the spring and
summer (from March to September), and less frequent from October to November. Downstream
movements were documented in the mainstem during all months (Barrows et al. 2016).
Downstream passage timing for bull trout includes the time period when the juvenile fish bypass
systems at the dams are shut down, leaving the turbines and adult fish ladders as the remaining
downstream passage routes (Barrows et al. 2016).

Radio-tagged bull trout from mid-Columbia subbasins exhibit a wide range of behaviors, moving
upstream, downstream, displaying high fidelity to an area, or showing no discernible pattern to
their movements (Barrows et al. 2016). In addition, subadults from mid-Columbia River
subbasins can spend multiple years using FMO habitat in the mainstem before ascending
tributaries to spawn (Barrows et al. 2016).

Bull trout use of the Lower Snake River has been documented from observations in the fish
ladders, PIT tag detections in the fish ladders and juvenile bypass systems, through various
research projects, through PIT tag detections from bull trout entering the mainstem from
tributary subbasins, and through anecdotal accounts (Barrows et al. 2016). In many cases, it is
unknown from which populations or Core Areas these bull trout originate (Table 4). Therefore,
total observations at the Snake River Dams are summarized below (Table 5). While bull trout
have been documented at the Lower Snake River dams and facilities, the exact number of bull
trout at the facilities remains unknown. It is likely the numbers below are low in relation to total
numbers of bull trout present in the Snake River.

Table 4. Total bull trout PIT tag detections at CRS dams from 2006 - August 2018.

Total # detected Size Range at Watershed tagged, if
Dam .
(range per year) tagging (mm) known
. 50% Hood River
Bonneville 2(0-1) 180 - 193 50% White Salmon River
John Day 0 N/A N/A
25% Tucannon River
MeNary 60-3) 144314 1 75% Walla Walla River
Ice Harbor 2(0-2) 233 -234 100% Tucannon River
22% Unknown origin
Lower Monumental 9(0-4) 234 -370 78% Walla Walla River
. 38% Tucannon River
Little Goose 18 (0-5) 179 - 580 72% Unknown origin
. 8% Tucannon River
Lower Granite 14(0-9) 265 - 410 92% Unknown origin

(Source: PTAGIS)
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Table 5. Bull trout observations at passage facilities at the Lower Columbia and Snake River
Dams

Bull Trout Observations between 1991 and | Bull Trout Observations between 2005 and
2014 at Lower Snake River Dams 2014 at Lower Columbia River Dams
Total number
(range/yr for adult Total number

Dam Facility ladders only) Dam Facility (range/yr)
4 McNary 2
Ice Harbor (0-3) (0-2)
Lower 179 John Day 4
Monumental (2-47) (0-1)
. 570 The Dalles 0
Little Goose (3-161) 0
) 36 Bonneville 4
Lower Granite (0-8) (0-3)

(Adapted from Barrows et al. 2016 Appx A)

94521 Asotin Creek Core Area

Originating out of the Blue Mountains in southeastern Washington, Asotin Creek drains a total
area of approximately 83 km? (32 mi?) and includes 524 km (326 miles) of perennial and
intermittent streams (Kuttel 2002 p. 79). Asotin Creek enters the Snake River near Clarkston,
Washington at RKM 234 (RM 145), and approximately 56 km (35 miles) upstream of Lower
Granite Dam (Kuttel 2002 p. 14; Barrows et al. 2016). Main tributaries to Asotin Creek include
George, Charley, North Fork Asotin, Pintler, and South Fork Asotin Creeks (Kuttel 2002 p. 79;
Barrows et al. 2016). Land use through the Basin consists of residential, agricultural, and public
land uses. The majority of the Asotin Creek headwaters occur on public lands in the Umatilla
National Forest and in the Asotin Creek Wildlife Area managed by Washington Department of
Fish and Wildlife (2006). The Asotin Creek Wildlife Area includes three non-contiguous
management units (Asotin Creek, George Creek, and Weatherly) within the forks and tributaries
of Asotin Creek and George Creek (WDFW 2006).

Within the Asotin Creek Core Area, there is one known local bull trout population in North Fork
Asotin Creek, which includes Cougar Creek (Kassler and Mendel 2008; J. Trump, pers. comm.
2015). Abundance information and redd count data indicate that the population is very small and
likely at critical levels (Martin et al. 1992; Underwood et al. 1995; Mendel et al. 2006; J. Trump,
pers. comm. 2015; Barrows et al. 2016). Redd counts in North Fork Asotin and Cougar Creeks
ranged from 10 to 13 in survey years 2005, 2006, and 2012 (J. Trump, pers. comm. 2015).
Current data suggest that the population consists of both resident and migratory forms of bull
trout in the Asotin Creek Core Area (Kassler and Mendel 2008; Mayer and Schuck 2004; Mayer
et al. 2006; Crawford et al. 2011; Barrows et al. 2016). However, data also suggests that
instream conditions may seasonally limit movement of migratory bull trout in the Basin
(Barrows et al. 2016). While studies have shown movement of bull trout throughout the Asotin

130



Creek Core Area (Barrows et al. 2016) low instream flows, intermittent flows with areas of
subsurface flows, and a partial to full passage barrier at Headgate Dam (RM 9 [RKM 6])
negatively impact the persistence of migratory bull trout and reduce connectivity between
tributaries within the Core Area.

Legacy effects of livestock grazing, forest practices, transportation, and recreation negatively
affect water quality, sedimentation, and channel complexity throughout the Core Area (Kuttel
2002). Extensive flood damage to the channel and riparian zone in the mid-1990s are still
apparent in George Creek (Ullman and Barber 2009). Many of these effects in the tributaries are
being addressed through watershed planning and implementation processes and other
mechanisms (WDFW 2006; Ullman and Barber 2009; Middle Snake Watershed Planning Unit
2011; Ecology 2011). The quality of FMO in the Snake River as well as habitat in the
headwaters are likely to be important to the persistence of bull trout in Asotin Creek.

Few bull trout from the Asotin Core Area have been documented in the Snake River in recent
years due to few tagging or genetic studies within the Basin. In 2016, a single bull trout from
North Fork Asotin was documented at the fish passage facilities at Lower Granite Dam (Tables 4
and 5) (Marsh Pers. Comm. 2017). Due to the small population size of bull trout in the Asotin
Core Area, total numbers of bull trout using the Snake River are likely to be low and represent
the few remaining migratory bull trout in the Basin.

94.5.2.2 Tucannon River Core Area

The Tucannon River originates in the Wenaha-Tucannon Wilderness Area of the Blue Mountains
in southeastern Washington and drains approximately 1,303 km? (503 mi?) (CCD 2004; Faler et
al. 2008). The Tucannon River enters into the Snake River at RM 62, upstream of Lower
Monumental Dam and downstream of Little Goose Dam (USFWS 2000). Several tributaries
feed the Tucannon River, including Pataha, Kellogg, Willow, Tumalum, Cummins, and Panjab
Creeks (CCD 2004; Bilhimer et al. 2010; Anchor 2011).

Current and historical land uses throughout the Basin include dry and irrigated cropland,
livestock rangeland, logging, recreation, and low yield mining (CCD 2004). Much of the
headwaters on the mainstem Tucannon River remain in public ownership under management of
the USFS and the WDFW (Wooten Wildlife Area). Bull trout still occupy most of their historic
range in the Tucannon River watershed, and prior to 2000 the population of the Core Area was
considered relatively large (USFWS 2010b). Genetic analyses indicate there are currently five
local populations of bull trout, and possibly a sixth, within the Core Area of the Tucannon River
watershed (USFWS 2008a; Kassler et al. 2013). These local populations are fairly isolated from
local populations in other regional tributaries of the Walla Walla River, Clearwater River, and
Asotin Creek (USFWS 2010). Both resident and migratory forms of bull trout still occur in the
Tucannon River watershed (Martin et al. 1992; WDFW 1997) and recent data indicate that
migratory bull trout from the Tucannon River regularly use the mainstem Snake River
(Underwood et al. 1995; WDFW 1997; Faler et al. 2008; Bretz 2011; D. Wills, pers. comm.
2014).
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Between 2000 and 2007, redd counts and capture records suggest that populations in the
Tucannon River underwent a noticeable decline. The average number of redds documented
annually in the upper watershed dropped from over 100 during the early 2000s to less than 20 by
2007 (Mendel et al. 2008; Bretz 2011), while the number of migrating bull trout documented
annually at the Tucannon Hatchery trap declined from over 250 to approximately 50 during the
same time period (Mendel et al. 2008; Bretz 2011). Many of the bull trout captured in 2007 were
also considered in poor health with new or recent injuries (cuts and scrapes) around their heads
and gills. The cause(s) of these declines and the poor condition of some of the captured fish are
unknown, although two large fires occurred in the Tucannon River watershed during the mid-
2000s that resulted in higher sediment delivery to streams in the Core Area (USFWS 2008a).

Over this time, the declines of bull trout may have coincided with a reduction in migratory fish
due to fish age (older fish died after spawning) or as a result of seasonal migration barriers
preventing returns (Bretz 2011 p. 19). Loss of nutrients and a declining prey base from
dwindling anadromous salmonid populations, and physical (e.g., dams, fences, nets, weirs) or
temperature barriers in the mainstem Tucannon River and its tributaries are also likely
contributing factors (CCD 2004 p. 136). More recent information indicates the Tucannon River
population may have rebounded somewhat since 2007, with over 230 bull trout observed during
trapping and survey activities in 2013 (WDFW 2014 p. 7) and recent redd count data. However,
it is still unclear if the populations have stabilized.

The local populations of bull trout within the Tucannon River watershed can still generally move
freely among their natal streams (Deeds 2008 p. 14). However, several partial, seasonal or
potential barriers exist throughout the Basin and dams on the Snake River hinder bull trout
movement between Core Areas. The Tucannon Hatchery trap, located at RKM 58 (RM 36), is a
partial barrier to bull trout movements during the trapping season from January to September. In
addition, rock, and debris dams on several Tucannon River tributaries have been known to block
migration of bull trout in the watershed (Faler et al. 2008). Other ongoing threats include flood
control, irrigation withdrawals, livestock grazing, logging, hydropower production, management
of non-native fish species, recreation, urbanization, and transportation networks (USFW 2008;
Anchor 2011). Bull trout from the Tucannon River Core Area routinely use the mainstem Snake
River and Action Area (Tables 4 and 5).

94523 Other Snake River Core Areas

Several Core Areas are located outside of the Action Area. However, bull trout from these Core
Areas are not limited or blocked from entering the Snake River and Action Area as a result of
migratory or foraging activities. In many cases, low to no documentation of use of the mainstem
Snake River occurs in the Action Area by bull trout from these other Core Areas. But in some
(i.e. Imnaha), bull trout from these Core Areas are observed or documented in the mainstem
Snake River or at the dams (Barrows et al. 2016). In all cases, the Service assumes that
individuals from these Core Areas may be in the Action Area in low numbers at any time of
year.
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The Clearwater River subbasin has four bull trout Core Areas, and 44 bull trout local
populations (described in detail below) (Barrows et al. 2016 p.86). Each Core Area
supports migratory bull trout that use the mainstem Clearwater River, but use of the
Snake River by migratory bull trout has not been demonstrated (Barrows et al. 2016).
Since there are no barriers to downstream movement in to the Snake River, it is expected
that bull trout from the Clearwater River Basin may be present in the Snake River at low
numbers.

The Grande Ronde River supports four Core Areas, with 17 local populations. Three of
the Core Areas and at least seven of the local populations support migratory bull

trout (Barrows et al. 2016 p. 96). Use of the mainstem Snake River by migratory bull
trout from the Grande Ronde River Core Areas has not been directly observed, however
sampling near the mouth suggests it is likely. There is no documentation of interactions
with mainstem Snake River dams (Barrow et al. 2016). However, given several
populations express migratory life histories, the Service expects that small numbers of
bull trout from Grande Ronde Core Areas may use the mainstem Snake River and Action
Area seasonally for foraging, migration, and overwintering purposes.

The Salmon River subbasin, part of the Upper Snake River Recovery Unit, supports 10
Core Areas with 123 local populations (USFWS 2015d p. E-4). The majority of these
populations are considered stable. Migratory bull trout are present in all but possibly one
of the Core Areas. Migratory adult bull trout disperse seasonally throughout the major
tributaries in the subbasin. Use of the Snake River by migratory bull trout has not been
demonstrated (Barrows et al. 2016). As with populations in the Grande Ronde, the
Service anticipates that, while there has not been documented use of the Snake River by
populations in the Salmon River, the expression of migratory life histories and lack of
barriers to downstream movement suggest that small numbers of bull trout from Salmon
River Core Areas may be present seasonally.

The Imnaha River subbasin supports one Core Area with eight local populations
(USFWS 2015c p.C-33). The Core Area supports both resident and migratory bull trout.
Sub-adult bull trout move into the Lower Snake River mostly in the fall (Barrows et al.
2016 p.103). Adult bull trout move into the Lower Snake River shortly after spawning
and continue into January (Barrows et al. 2016 p.103). Approximately 800 to 1200 adult
bull trout return from the Lower Snake River to the Imnaha River each year. Radio-
telemetry indicates use of the Lower Snake River by bull trout from just below the
confluence of the two rivers upstream to Hells Canyon Dam (Barrows et al. 2016).
Interactions with mainstem Lower Snake River dams are largely unknown, and none
have been detected at the PIT detection arrays on any of the four Lower Snake River
dams (Barrows et al. 2016). However, from 2006 to 2011, 12 bull trout were collected at
the Little Goose Dam juvenile fish facility, and samples were taken for genetic analysis.
One of those samples was determined to be from the Imnaha River.
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94535 Clearwater River Basin

The Clearwater River Basin is located east of Lewiston, Idaho, and extends from the Snake River
confluence at Lewiston on the west to headwaters in the Bitterroot Mountains along the Idaho-
Montana border. The Clearwater River Basin includes four Core Areas: South Fork Clearwater
River, North Fork Clearwater River, Lochsa River, and the Selway River. The North Fork
Clearwater Core Area occurs upstream of Dworshak Dam and is within the Action Area (Figure
9). The mainstem Clearwater River and Middle Fork Clearwater River (Clearwater River shared
FMO) provide essential FMO habitat and connectivity between all four Core Areas. Both adult
and subadult bull trout use the Clearwater and Middle Fork Clearwater Rivers and various
tributaries primarily as foraging, migratory, rearing, and overwintering habitat (USFWS 2015c,
pp. C-3, C-321).

Bull trout distribution occurs throughout most of the large rivers and associated tributary systems
within the Clearwater River Core Areas (USFWS 2002d) and exhibit adfluvial, fluvial, and
resident life history patterns. Fluvial and resident bull trout are the predominant life history
forms known to occur within each Core Area. Two naturally occurring adfluvial bull trout
populations occur within the Clearwater River Basin; one is associated with Fish Lake in the
North Fork Clearwater River drainage, and the other is associated with Fish Lake in the Lochsa
River drainage (USFWS 2002d).

The mainstem Clearwater River, Middle Fork Clearwater River, and their tributaries comprise
the Clearwater River shared FMO habitat, which encompasses about 664,000 hectares [ha]
(1,640,500 ac). Adult and subadult bull trout use the Lower (mainstem) Clearwater River,
Middle Fork Clearwater River, and their tributaries primarily as foraging, migratory, subadult
rearing, and overwintering habitat (USFWS 2015c), although the extent of use is unclear. Bull
trout abundance is very low throughout the Clearwater River shared FMO area (USFWS 2002d);
however, the area provides access to Core Areas in the Clearwater River Subbasin, providing
essential FMO habitat and connectivity. As described in the next section, several hatchery
facilities under the Proposed Action are located in this shared FMO habitat, both on the
mainstem Clearwater River and its tributaries (USFWS 2015c).

Bull trout use of the mainstem Clearwater River is seasonal, as summer water temperatures
exceed those preferred by bull trout, especially outside Dworshak Dam influenced reaches. The
factors limiting bull trout in the Clearwater River Subbasin include habitat degradation, loss of
prey species, passage barriers, hybridization and competition with exotics, and illegal harvest
(CBBTTAT 1998a, pp. 15-20). During late spring and summer water is released from lower
levels of the Dworshak reservoir to help cool water temperatures in the Lower Snake River
downstream of the Clearwater and Snake River confluence. These cooler waters improve
thermal conditions for bull trout, salmon, and steelhead in the Lower Snake River (Cook and
Richmond 2004, p. 1) and in the Clearwater River. Deep pools in the Middle Fork may support
overwintering and provide thermal refugia (USFWS 2002d). Clear Creek was previously
reported to potentially support spawning and rearing habitat for bull trout (USFWS 2002d, p.
39). However, spawning and rearing has not been documented in Clear Creek or any other
tributary streams in the Lower and Middle Fork Clearwater River watersheds (USFWS 2015c, p.
C-3; USFWS 2014b, p. 4).
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Figure 9. Clearwater River Basin with the Action Area, bull trout Core Areas, and Dworshak
Dam

9453.1 North Fork Clearwater River Core Area

The North Fork Clearwater River Core Area includes the North Fork Clearwater River and all
tributaries upstream of Dworshak Dam. Major tributaries within the Core Area include North
Fork Clearwater River, Elk, Little, Beaver, Quartz, Skull, Orogrande, Weitas, and Kelly Creeks
(USFS 2001b; USFWS 2015c¢, pp. C-323-324). While no primary threats were identified in the
2015 Recovery Plan for the North Fork Clearwater River Core Area, historic and legacy
activities from forest practices, road construction, mining, lost connectivity and entrainment at
Dworshak Dam, declining prey base, and introduction of non-native brook trout likely negatively
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impacted bull trout populations over time (USFWS 2015c, p. C-324). Elevated water
temperatures contribute to habitat constraints and fragmentation in areas used by bull trout
(USFWS 2015c, p. C-324).

Although the reservoir provides overwintering and foraging habitat, Dworshak Dam isolates bull
trout populations in the North Fork Clearwater River Core Area from the Middle and Lower
Clearwater, South Fork Clearwater, Lochsa, and Selway Rivers (USFWS 2002d, p. 17; USFWS
2005b). Prior to the construction of Dworshak Dam, bull trout likely migrated into the mainstem
Clearwater River to overwinter, and mixed with individuals from the Lochsa, Selway, and South
Fork Clearwater River Core Areas (USFS 2001b). The mainstem portion of the North Fork
Clearwater River from Dworshak Reservoir slack water upstream to the confluence with Kelly
Creek supports subadult and adult rearing and migration, although current bull trout densities in
this area are low (less than 0.5 fish/100 m?) (CBBTTAT 1998b, p. 46).

The Service identified 12 local populations of bull trout in the North Fork Clearwater Core Area
including the Kelly Creek Complex, Cayuse Creek Complex, Moose Creek Complex, Upper
North Fork Clearwater River Complex, Weitas Creek Complex, Quartz Creek, Skull Creek,
Isabella Creek, Little North Fork Clearwater River Complex, Floodwood Creek, Fourth of July
Creek, and Fish Lake (USFWS 2015c¢, pp. C-323-324). With the exception of Fish Lake, all of
these local populations are stream complexes that have multiple stream reaches with suitable
habitat for bull trout spawning and rearing. Dworshak Reservoir provides foraging, rearing, and
overwintering habitat for subadult and adult fish that occupy the reservoir (USFWS 2002d; CSS
2001). IDFG has radio-tagged bull trout captured in Dworshak Reservoir and documented their
spawning migration into headwater tributaries of the North Fork Clearwater River and their
return to the reservoir for overwintering. In those studies, IDFG observed adult bull trout
migrate out of the reservoir starting late May to mid-June and return mid-October (Cochnauer et
al. 2001, Shreiver and Schiff 2003, p. 21; and Schiff and Shreiver 2004, p. 9).

Based on redd counts as an indicator of the Core Area population trend for all streams in the
North Fork Clearwater River Core Area, the population went through an increasing trend from
about 2000-2010’s (USFWS 2013d; Meyer et al. 2014; Erhardt and Scarnecchia 2014; cited in
USFWS 2015c¢), but then stabilized beginning in 2001 (Hand et al. 2018, p. 80). The most
recent redd counts have been declining but further monitoring is needed to determine stability.
Bull trout are widely distributed within the North Fork Clearwater River Core Area, with bull
trout redds documented in at least 33 streams associated with the 12 stream complexes identified.

The Service did not identify entrainment as a primary risk to recovery of bull trout, but did
suggest it as a risk factor (USFWS 2015c). Incidental entrainment of bull trout through
Dworshak Dam has been documented using direct and indirect methods. The Clearwater River
Basin Bull Trout Technical Advisory Team (CBBTTAT) (1998a) concluded that some degree of
bull trout entrainment occurs based on entrainment rates documented at other locations,
observations of adult migrant bull trout below the dam during spawning migration season, and
documented entrainment of kokanee, a preferred prey resource. Subsequent research has
demonstrated that entrainment rates for adult bull trout are low and insignificant at the
population level. Hanson et al. (2006) documented only two adult bull trout entrained over
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Dworshak Dam during telemetry studies between 2000 and 2006. The entrainment risk of sub-
adult bull trout is unknown, however bull trout can rear year round throughout the reservoir
(Hanson et al. 2006).

Bull trout exposure to entrainment is primarily a function of proximity to the selector gate
intakes and spillways during operation (Flatter 1999, p. 33). Available information suggests
some level of ongoing risk affecting only a small portion of the bull trout population in
Dworshak Reservoir. Schiff and Schriever (2004) and Schiff et al. (2005) studied migratory
behavior in the Dworshak Reservoir. They determined that the majority of the migratory bull
trout population overwintered in the middle reach of the reservoir several kilometers distant from
the dam, but a small percentage of the population stayed in close proximity to the dam (within 1
km) throughout the winter and spring. Hanson et al. (2006) found the highest percentage of adult
bull trout near the dam during March. These individuals are presumably foraging on kokanee
that are also found in deep water near the dam. These individuals are potentially subject to
entrainment through the turbines or spillway during drawdown events (Hanson et al. 2006).

94532 South Fork Clearwater River Core Area

The mainstem South Fork Clearwater River provides subadult and adult rearing habitat as well as
FMO habitat, and the Core Area provides connectivity for local populations within and among
other Core Areas. The lower reaches of large tributaries in the Core Area provide thermal refuge
in summer months (USFWS 2015c, p. C-323). The 2015 Bull Trout Recovery Plan identified
threats from legacy upland and riparian land management, instream impacts, and non-native fish
as influencing populations in the South Fork Clearwater (USFWS 2015c, p. C-323). Forest
practices, mining, roads, and grazing activities have altered stream segments by reducing LW
recruitment, pool formation, and off-channel areas, and by increasing sedimentation (USFWS
2015c, p. C-30, C-323).

IDFG (Schriever et al. 2008, pp. 131-138) has conducted juvenile bull trout distribution studies
in most tributaries and headwater streams of the Core Area. These studies have confirmed that
bull trout are widely distributed throughout the South Fork Clearwater River (USFS 2014, p. 33).
Local populations currently use spawning and rearing habitat in five stream complexes within
the South Fork Clearwater River including the Red River Complex, Crooked River Complex,
Newsome Creek Complex, Tenmile Creek Complex, and Johns Creek Complex (USFS 2014, p.
33; USFWS 2015c¢, pp. C-322). Populations in the South Fork are considered strong. No threats
were identified in the Recovery Plan for the Core Area (USFWS 2015c, p. C-30). Bull trout
from the South Fork Clearwater Core Area use the mainstem Clearwater River for FMO and may
be present in the Action Area in small numbers seasonally as temperatures allow.

9.4.5.3.3  Selway River Core Area

The Selway River originates in the Bitterroot Mountains on the Idaho-Montana border and joins
the Lochsa River at Lowell, Idaho, to form the Middle Fork Clearwater River. The Selway River
Core Area is located in Idaho and Clearwater counties and includes the Selway River and all its
tributaries. The Core Area encompasses approximately 520,242 ha (1,285,516 ac), about 85
percent of which occurs in the Selway-Bitterroot and Frank Church-River of No Return
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Wilderness Areas (USFS 2001b, p. 1-9). Although no facilities under the Proposed Action are
located in the Selway River Core Area, hatchery-origin anadromous juveniles are released from
several sites in the Core Area, including the Upper and Lower Selway River mainstem and
Meadow Creek.

The Selway River provides FMO habitat for 10 local populations of bull trout in the Core Area,
and provides connectivity for populations in other Core Areas of the Lower Snake River
geographic region (USFWS 2008a, 2015c¢). Local populations are well-connected within this
Core Area (USFS 2001b, p. 4-114) and include the Meadow Creek Complex, Moose Creek
Complex, Little Clearwater River Complex, Running Creek Complex, White Cap Creek
Complex, Bear Creek Complex, Deep Creek Complex, Indian Creek Complex, Magruder Creek,
and Upper Selway River Complex. The Selway River Core Area supports a metapopulation of
fluvial bull trout that are widely distributed in variable densities; resident local populations are
present in some upper tributary reaches. No threats to bull trout in the Selway Core Area were
identified in the 2015 Bull Trout Recovery Plan (USFWS 2015¢).

Subadult and adult bull trout have been observed in the Selway River (CBBTTAT 1998a) and
use it for FMO. Bull trout occupancy has been verified by USFS stream surveys (USFS 2009)
and individuals are likely to use all accessible areas of the Selway River Core Area. High water
temperatures may preclude use in some reaches during low flow, hot summer months (USFWS
2008a). Bull trout from the Selway Core Area use the mainstem Clearwater River for FMO and
may be present in the Action Area seasonally as temperatures allow in small numbers.

94534 Lochsa River Core Area

The Lochsa River Core Area is located in Idaho County and encompasses an area of about
303,024 ha (748,773 ac). The Lochsa River Core Area is located completely outside of the
Action Area. The Core Area extends from the confluence of the Lochsa and Selway Rivers to
the headwaters of Colt Killed and Crooked Fork creeks, which converge to form the Lochsa
River. The Lochsa River provides important FMO habitat for the local populations within the
Core Area and connectivity to populations in other Core Areas of the Clearwater River Basin
(USFWS 2015¢). The 2015 Recovery Plan identified no threats to populations in this Core Area.

Seventeen local populations of bull trout are currently known to use spawning and rearing habitat
throughout the Lochsa River Core Area including Fish, Legendary Bear, Boulder, Fox, Shotgun,
Crooked Fork/Hopeful, Rock, Haskell, Colt Killed (White Sands), Beaver, Storm, Brushy Fork,
Spruce, Twin, Walton, and Lower Warm Springs creeks and Fish Lake (USFWS 2015c,
CBBTTAT 1998c, Watson and Hillman 1997). Adults and subadults are suspected to use nearly
all accessible areas of the Core Area for FMO and rearing (CBBTTAT 1998c, p. 23), and the
lower reaches of multiple tributaries provide thermal refuge from high summer in-stream
temperatures in the mainstem Lochsa River. As there are no barriers to downstream movement,
bull trout may be present in the Action Area from the Lochsa Core Area in small numbers
seasonally as temperatures allow.
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9454  Critical Habitat in the Mid-Columbia Recovery Unit

Within the MCRU, three CHUs fall within the bounds of the Action Area (USFWS 2010b). The
mainstem Upper-Columbia River CHU 22 includes the Columbia River from John Day Dam
upstream to Chief Joseph Dam. The mainstem Snake River CHU 23 includes the Snake River
from Hells Canyon Dam downstream to the confluence with the Columbia River. Lastly, the
Clearwater River CHU 21 includes all portions of the Clearwater River Basin to its confluence
with the Snake River.

Within adjacent tributaries, several other CHUs are designated. These include the Upper
Columbia River Basins CHU 10, the Yakima River CHU 11, John Day River CHU 12, Umatilla
River CHU 13, Walla Walla River Basin CHU 14, and the Lower Snake River Basins CHU 15.
While connected to the three CHUSs present in the Action Area, these adjacent CHUs do not fall
within the Action Area and are not addressed further in this Opinion.

Following brief descriptions of each of the CHUs present in the Action Area, status of all nine
PBFs for each CHU is provided.

94.54.1 Clearwater River CHU 21

The Clearwater River CHU (Unit 21) consists of 2,702.1 km (1,679.0 miles) of streams, as well
as portions of some lakes and reservoirs. The CHU is located in north-central Idaho and extends
to the Montana border. It represents the easternmost extent of the MCRU and includes the
Clearwater River and numerous tributaries including the South Fork, Middle Fork, and North
Fork Clearwater rivers. In 2010, the Clearwater River CHU was determined essential for bull

trout to maintain distribution in a unique area of the Mid-Columbia Recovery Unit (USFWS
2010b).

Dworshak Dam within the Action Area bisects the Clearwater River CHU. The Clearwater
River CHU includes five CHSUs: Middle-Lower Fork Clearwater River, South Fork Clearwater
River, Selway River, Lochsa River (and Fish Lake), and the North Fork Clearwater River (and
Fish Lake).

9.454.2  Mainstem Upper Columbia River CHU 22

The Mainstem Upper Columbia River CHU 22 includes the mainstem Columbia River from
Chief Joseph Dam downstream to John Day Dam and all inundated/backwater portions of
tributaries (USFWS 2010b). This CHU was identified essential for bull trout to conserve
migratory corridors for fluvial bull trout in adjacent Core Areas (USFWS 2010b). The entirety
of the Mainstem Upper Columbia River CHU 22 falls within the Action Area.

The Mainstem Upper Columbia River CHU 22 supports FMO habitat for bull trout and provides
connectivity between the mainstem Lower Columbia River (CHU 8), Snake River (CHU 23),
and several tributary CHUs adjacent to the Action Area (USFWS 2010b; USFWS 2008a;
BioAnalysts 2004, 2007, 2008). Numerous tributaries as well as associated designated CHUs
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drain into the Mainstem Upper Columbia River CHU 22. These include the Upper Columbia
River Basins CHU 10, Yakima River CHU 11, Mainstem Snake River CHU 23, Walla Walla
River CHU 14, Umatilla River CHU 13, and the John Day River CHU 12.

The Columbia River upstream of Chief Joseph Dam, including Rufus Woods Lake and Lake
Roosevelt above Grand Coulee Dam, are not designated critical habitat. However, changes to
water quality from elevated TDG, temperature, and other factors as well as flow conditions
upstream influence PBFs within designated critical habitat downstream. TDG levels below Lake
Roosevelt, including Rufus Woods Lake, at times of high flows in order to manage flood risk or
lack of market or turbine capacity, exceed State water quality criteria when spill occurs at Grand
Coulee Dam. These elevated TDG levels can persist, and at times be further elevated, when
spilling also occurs at Chief Joseph Dam. Adjustments to past system operations to minimize
spill have helped improve conditions in designated critical habitat. Grand Coulee Dam outflow
water temperature has a temporal lag behind the warming/cooling inflow to Lake Roosevelt,
observed at the U.S.-Canada border. In general, water temperatures released from Grand Coulee
tend to be cooler than reservoir inflows throughout much of the spring and early summer, and
warmer in late summer/fall. Because Lake Rufus Woods does not stratify and has a residence
time of about 4 days, it passes on the lagged water temperatures created by Lake Roosevelt.

Land ownership in the reach is a mixture of local, state, tribal, Federal, and private interests,
though the majority of land use consists of agriculture, rangeland, and residences (USFWS
2015¢ p. C-344). Major habitats include waterbodies such as the Columbia River reservoirs and
associated tributaries, wetlands associated with tributary floodplains and low-lying depressions,
riparian areas, and the adjacent upland communities that include managed agriculture/pasture
lands, shrub-steppe, and forest habitats (Douglas County PUD 2011). While bull trout spawning
and rearing does not occur within CHU 22, bull trout occur year round using the unit for FMO.
The mainstem Upper Columbia River (CHU 22) provides connectivity between many core
habitats and is likely impaired due to the presence of nine dams and temperature and habitat
constraints.

94543 Mainstem Lower Snake River CHU 23

The Mainstem Lower Snake River CHU 23 falls entirely within the Action Area. This CHU is
essential to migratory life history expression, facilitate genetic exchange, and ensure connectivity
between Core Areas along the Snake River. Connectivity between populations in the Tucannon,
Asotin, Walla Walla, Clearwater, Grande Ronde and Imnaha Core Areas has likely been limited
by operation of Lower Granite and Little Goose dams (USFWS 2010a, 2010b). In addition to
dam construction and operation, the Mainstem Lower Snake River has been altered by reduced
habitat complexity, little to no natural floodplain connectivity due to levees and bank armoring,
and from agricultural practices alongside the river. Bull trout are known to occupy and use the
Mainstem Snake River throughout the year for foraging and overwintering.
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PBF 1: Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic
flows) to contribute to water quality and quantity and provide thermal refugia.

Clearwater CHU 21
PBF 1 is present in Dworshak Reservoir, although development around the reservoir, along with
pool management, has disconnected the reservoir from adjacent riverine wetlands and sources of
cooling groundwater. In reservoir environments, subsurface connectivity and thermal refugia are
a function of several factors, including thermal stratification within the reservoir, tributary
inflow, wetland influence, and groundwater recharge. In deep reservoirs, thermal stratification is
typically the primary mechanism providing thermal refugia. Tributary inflow may provide a
source of cooling groundwater, though some streams that discharge into the North Fork and
Dworshak Reservoir exhibit high summer temperatures (see discussion for PBF 5).

PBF 1 is present but provides limited contribution to FMO habitat in the Clearwater River
downstream of Dworshak Dam. A well-developed highway and county road system is present in
the Lower Clearwater as U.S. Highway 12 and the Camas Prairie railroad parallel the
Clearwater River. Encroachment has constrained river meanders, eddies, and hydraulic energy
(CBBTTAT 1998a as cited in USFWS 2002d). Such encroachment reduces the connectivity of
the mainstem to off-channel habitat and backwater areas. Channel straightening has also
occurred along the mainstem, precluding lateral movement and connection to off-channel
habitats that may support wetlands and other sources of cooling groundwater (USFWS 2002d).

Within the Action Area, this PBF is Functioning at Risk at a result of impacts from
transportation corridors, channel straightening, and reservoir operations.

Mainstem Upper Columbia River CHU 22
Reservoirs in the mainstem Columbia River have inundated wetlands and off-channel habitats,
which influence subsurface water connectivity and thermal refugia. Shoreline development for
transportation corridors has further reduced the interaction between the mainstem river and
shoreline springs. High in-stream temperatures are common. The cities of Pasco, Kennewick,
and Richland, Washington are protected from flooding by 16.8 miles of levees, further isolating
natural subsurface connectivity.

Presence of thermal refugia is also a function of thermal stratification within the reservoirs.
Tributary inflow may also play a role in providing subsurface connectivity between cold-water
refugia in the reservoir and tributary habitat. Some groundwater influence may occur in riverine
areas of the mainstem not dominated by bedrock or immediately below dams, although little is
known regarding the ecological significance of this exchange (Corps 2013). Areas throughout
that provide some coldwater or natural hyporheic connectivity likely provide bull trout in the
mainstem with summer refugia, particularly for sub-adults.

This PBF is considered Not Properly Functioning within the Action Area due to lost wetlands
and floodplain connectivity from dam operations and shoreline development.
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Mainstem Snake River CHU 23
As with the Mainstem Columbia River CHU, PBF 1 in the Mainstem Snake River CHU has
limited interaction with its historic floodplain. The riparian corridor and shoreline is heavily
impacted by railroad and highway levees, bank armoring, and dam operations. Tributary inflow
may also play a role in providing subsurface connectivity between cold-water refugia in the
reservoir and tributary habitat. Some groundwater influence may occur in riverine areas of the
mainstem not dominated by bedrock or immediately below dams, although little is known
regarding the ecological significance of this exchange (Corps 2013). Areas throughout that
provide some coldwater or natural hyporheic connectivity likely provide bull trout in the
mainstem with summer refugia, particularly for sub-adults.

This PBF is considered Not Properly Functioning within the Action Area due to lost wetlands
and floodplain connectivity from dam operations and shoreline development.

PBF 2: Migration habitats with minimal physical, biological, or water quality impediments
between spawning, rearing, over-wintering, and freshwater and marine foraging habitats,
including but not limited to permanent, partial, intermittent, or seasonal barriers.

Clearwater CHU 21
Dworshak Dam is the most significant influence on connectivity within the Clearwater CHU.
Because Dworshak Dam lacks fish passage facilities, bull trout inhabiting the North Fork
Clearwater River drainage have been isolated from other Core Areas in the Clearwater and Snake
River Basins as well as mainstem habitat since the dam was constructed in 1971. Drawdowns of
Dworshak Reservoir can entrain bull trout and carry them into the mainstem Clearwater River;
these fish likely have low survival after entrainment and are unable to return to spawning and
FMO habitat upstream (USFWS 2015c¢). Upstream of the dam, habitat is relatively
unfragmented, with the exception of a few developed areas with passage barriers, including
several culverts. Two culverts in Beaver Creek below Sheep Mountain sub-watershed occur
within the area affected by the Dworshak Reservoir pool elevation (USFWS 2002d).

Low reservoir levels and summer drawdowns may also affect spawning migrations by reducing
bull trout access to tributaries entering the reservoir due to thermal and physical barriers
(CBBTTAT 1998a as cited in USFWS 2002d). Hanson et al. (2006) found that more than 90
percent of tagged bull trout left the reservoir by the end of May from 2000 to 2006. Based on
these observations, only a small percentage of bull trout remain in the reservoir after June,
indicating that warmer temperatures affect a small portion of the population.

Downstream of Dworshak Dam, there are no known barriers in the Mainstem Clearwater River
and migration between Core Areas is possible. As a whole, the Clearwater River CHU is
Functioning at Risk within the Action Area for migration as a result of Dworshak Dam
operation.

Mainstem Upper Columbia River CHU 22
PBF 2 has been significantly altered by construction and operation of dams throughout the CHU.
The lack of fish passage facilities at Chief Joseph and Grand Coulee dams block access to
historic FMO habitat and limit connectivity with historic populations upstream and in Canada.
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Passage facilities (i.e., fish ladders) at the non-Federal dams on the Mainstem Columbia River
downstream of Chief Joseph Dam were primarily designed and operated for anadromous salmon
and steelhead (NMFS 201 1a), but may also be used by bull trout. Bull trout are documented at
McNary Dam annually in the fish passage facilities (Tables 4 and 5) (Anglin et al. 2010).
McNary Dam includes two fish ladders for passage, one on each shore, a juvenile bypass facility,
and extended-length submersible bar screens and vertical barrier screens. Spill for juvenile fish
passage occurs annually at McNary Dam, and the spillway includes two spillway surface weirs
designed to improve juvenile salmonid downstream passage. NMFS considers the fish passage
facilities at McNary to be state-of-the-art, and bull trout have been observed using the fish
ladders (Corps 2008); however, their use is limited in comparison to salmon and steelhead.
Dams with fish passage can still delay upstream and downstream passage of bull trout, which in
turn delays access to spawning tributaries and, thus, can limit reproductive success.

Bull trout are observed passing the upstream fishways and downstream through turbines and
spillways at the non-federal Priest Rapids, Wanapum, Rock Island, Rocky Reach, and Wells
dams at similar or lower rates compared to salmon and steelhead (BioAnalysts, Inc. 2004;
USFWS 2008b). These fishways also comply with NMFS fishway design guidelines and are
therefore similar in design, dimension, and operations to upstream fishways at the Federal
mainstem dams. Fishway operations at Wells Dam did not appear to influence the movements of
adult bull trout as upstream passage events appeared to be associated with water temperature,
photoperiod, and time of year (Douglas County PUD 2011). A small number of sub-adults and
adult bull trout have been collected at the Rock Island Dam Smolt Monitoring Facility and at the
Rocky Reach Dam surface collector sampling facility (FPC 2018). USFWS (2008b) reports that
although juvenile fish passage facilities were not developed for the downstream passage of larger
fish such as adult bull trout, verifiable injury or mortality of adult bull trout passing downstream
through turbines and spillways has not been reported at the mainstem Columbia River dams,
including those in the project reach.

While passage at mainstem Columbia River Dams exists, the operation is focused on salmon and
steelhead. At the juvenile bypass systems, one to three percent mortality rate and up to a 10
percent injury rate has been measured in some years to adult salmonids passing through the
juvenile fish bypass system at McNary Dam (Axel et al 2005). On the lower Snake River, up to
60 percent of kelts using the Lower Granite Dam juvenile bypass system were observed with
non-lethal head injuries in 2014, with higher rates among larger sized adults (Hatch et al. 2015).
In 2018-2019, extensive modifications to the Lower Granite Dam juvenile bypass system were
made with design consideration given to reduction of injuries.

Adult passage through turbines has also been studied on the lower Columbia and Snake River
dams (Rayamajhi et al. 2013; Colotelo et al. 2014). Survival of Snake River steelhead kelts
through the turbines ranged from 50-100 percent at each dam between Lower Granite and
Bonneville dams; the poorest survival was seen at The Dalles Dam. Turbine route proportions
were relatively low (less than 9 percent) in both years. It is increasingly recognized that
‘overshoot’ of overwintering steelhead to reservoirs upstream of the natal tributary is a common
behavior for many populations and that downstream passage occurs when adult steelhead are
returning to natal tributaries (Richins and Skalski 2017; 2018). At McNary Dam, the average
survival rate for overwintering steelhead was estimated at 91 percent of fish that passed through
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turbines, and 98 percent survival rate through the spillway, surface top-spill weir (Normandeau
2014b). Similar direct injury and survival studies has shown comparable results. At Albeni
Falls, turbine passage survival rates for subadult and adult steelhead, 99-100 percent and 88-93
percent, respectively (Normandeau 2014a). A study at Bonneville Dam also recorded average
direct survival rates of 98 percent through the ice and trash sluiceway (Powerhouse 1) and 98
percent at the corner collector (Powerhouse 2), with most mortality caused by active pinniped
predation in the tailrace during the study period (Normandeau 2011). The fallback rate for
salmon and steelhead at the mid-Columbia hydroelectric projects has been documented to range
between 0 percent and 7 percent (NMFS 2002b). “Fallback” rates relate to the potential for fish
to “fallback” through the dams, resulting in contact with structural features of the dam
(spillways, turbines, or fish ladders). Adult mortality is likely to be higher than for juveniles
(USFWS 2000, 2012c). Further, incidents of fallback or downstream passage of adult bull trout
through the mid-Columbia hydroelectric projects appeared to be low (4 percent) and show no
apparent mortality (BioAnalysts, Inc. 2004 and LGL and Douglas PUD 2008). This operation
may not represent sufficient passage for bull trout and the function of this PBF is limited.

Given the above information, passage and migration corridors throughout the Mainstem Upper
Columbia River CHU 22 are likely insufficient for bull trout. This PBF is considered
Functioning at Risk.

Mainstem Snake River CHU 23
Similar to the Mainstem Upper Columbia River CHU 22, migration corridors are present, but
limited. Fish passage facilities are present at the four Lower Snake River dams, but still pose
difficulties, likely passage delays, and mortality risks for passage. The incidental collection of
bull trout at juvenile bypass facilities, the observation of bull trout within adult fish ladders, and
radio telemetry and PIT tag research have shown that bull trout utilize the mainstem Snake River
as a migratory corridor as well as deep-water habitat for overwintering and feeding (USFWS
2015c). The loss of migratory corridors through habitat fragmentation associated with dams has
been identified as a threat to the diversity, stability, and persistence of bull trout populations
(Kuttel 2002; USFWS 2015c¢).

Bull trout have been observed at all Lower Snake River dams, smolt monitoring traps, juvenile
fish facilities, and fish ladders, although observations were anecdotal to salmon monitoring prior
to 2000. Bull trout counts have been included in the annual adult fish passage reports since
2006. Numbers of bull trout recorded in 2011 were lowest at Ice Harbor and Lower Granite
Dams, with only a single adult observed at each, and counts were highest at Little Goose Dam,
where 85 were observed (Corps 2011b). In the mainstem Snake River, only five bull trout have
been observed passing Lower Granite Dam since 1998 (FPC 2018). The extent of bull trout use
and efficacy of passage is not fully understood in CHU 23. Thermal barriers between tributary
habitat and the mainstem Snake River exist seasonally and further impact the function of this
PBF in the Action Area. Seasonally high river temperatures potentially delay or impede
migration to and from spawning areas and FMO. Based on the above information, the Service
considers PBF 2 functioning at risk in the Mainstem Snake River CHU 23.
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PBF 3: An abundant food base, including terrestrial organisms of riparian origin, aquatic
macroinvertebrates, and forage fish.

Clearwater CHU 21
PBF 3 is present in Dworshak Reservoir. Because Dworshak Dam lacks fish passage facilities,
anadromous fish no longer have access to the watershed above the dam, thus leading to a
decrease in prey abundance for bull trout. In Dworshak Reservoir, introduced kokanee may
partially compensate for losses to the bull trout’s historic anadromous salmonid prey base and for
losses of anadromous fish-related nutrient flow into the Basin (USFWS 2002d). However,
substantial numbers of kokanee can be entrained below the dam during spills (USFWS 2015c).
PBF 3 is present and contributes to FMO habitat in the Clearwater River. However, armoring
along the mainstem Clearwater River downstream of Dworshak Dam has reduced the presence
of riparian vegetation and the associated input of allochthonous (i.e., not indigenous) prey items.
Based on reduced native salmon forage and riparian function below Dworshak Dam, the Service
considers this PBF functioning at risk in the Action Area.

Mainstem Upper Columbia River CHU 22
PBF 3 is present in and contributes to FMO habitat in this reach of the Columbia River. The
variation in inundation due to the dams has reduced riparian areas and limited terrestrial
organism and nutrient inputs (extended inundation followed by drawdown). The conversion of
riverine habitat into reservoirs may have improved the productivity and the quantity of available
prey, though species assemblages are likely different from before the dams (USFWS 2011b).
The mainstem Columbia River in this reach, including the reservoirs, provides an abundant food
source for migratory bull trout during the fall, winter, and spring (USFWS 2007). Forage fish
such as juvenile salmon and steelhead provide a large forage base for bull trout, as well as
whitefish, sculpins, suckers, and minnows that inhabit the reservoir (USFWS 2010b). The
declines of native salmon and steelhead populations have likely reduced or altered bull trout diets
in the Action Area.

Upper Columbia River mainstem habitats and reservoirs provide rearing habitat for ocean-type
Chinook, which provide a source of prey for bull trout. Large numbers of hatchery-raised
salmonids are released into the CRS annually and provide an abundant source of prey for bull
trout (USFWS 2007), though smolts may also compete with bull trout for smaller prey species.
Tributary mouths support populations of non-endemic rainbow trout, bass, crappie, carp,
bluegill, catfish and other species that may provide forage for bull trout.

Based on reduced native salmon forage and riparian function through the Action Area, the
Service considers this PBF functioning at risk.

Mainstem Snake River CHU 23
PBF 3 is present and contributes to FMO habitat in this reach of the Lower Snake River. The
conversion of mainstem habitat from riverine flow to a lacustrine-like condition has altered the
prey composition in the mainstem Snake River. Conversion of aquatic habitats due to
backwatering effects of dams and degradation of the riparian corridor have negatively affected
the productivity of native species; however, these habitat changes have increased non-native fish
production to provide a prey base for bull trout (USFWS 2010a, b). Native species of fish,
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including salmonid and steelhead, still occupy the reservoirs and also provide a food source for
bull trout. Thirty-four species of resident fishes were collected from the Lower Snake River
reservoirs during fisheries studies conducted from 1979 through 1993 (USFWS 2010b). Forage
fish such as juvenile salmon and steelhead, whitefish, sculpins, suckers, and minnows are present
throughout the Lower Snake River (USFWS 2010a, b). The number of non-salmonid fish
predators has increased since the Lower Snake River reservoirs were created (USFWS 2002¢).
Based on reduced native salmon forage and riparian function through the Action Area, the
Service considers this PBF functioning at risk.

PBF 4: Complex river, stream, lake, reservoir, and marine shoreline aquatic environments,
and processes that establish and maintain these aquatic environments, with features such
as LW, side channels, pools, undercut banks, and unembedded substrates to provide a
variety of depths, gradients, velocities, and structure.

Clearwater CHU 21
PBF 4 is present in and contributes to FMO habitat in Dworshak Reservoir. Substantial reservoir
depth, thermal stratification, and shallow shoreline habitat (supporting prey species) provides the
most significant habitat complexity and contribution to FMO habitat. Habitat conditions in
tributaries that discharge into the North Fork and Dworshak Reservoir have been negatively
affected by forestry activities, which have reduced LW that could later be recruited, pool
quantity, and overall habitat complexity. Livestock grazing has degraded aquatic habitat
complexity in some portions of the North Fork Core Area through bank destabilization, stream
channel widening and incision, and a reduction in pool frequency (USFWS 1998b). The
majority of livestock grazing in the North Fork Clearwater watershed occurs on tributaries of
Dworshak Reservoir. Impacts vary from low to high.

In tributary confluences influenced by dam operations, pool frequency is decreased due to
activities that occurred prior to dam construction. Prior to the establishment of the Idaho Forest
Practices Act (about 1975), streams and riparian areas received no protection from harvesting,
road construction, skidding, and processing impacts. Management activities in the 1970s also
included removal of LW from stream channels to prevent flooding and debris torrents. The
legacy of these activities still affects fish habitat in portions of the North Fork Core Area,
resulting in decreased inputs of LW (from log skidding directly in streams and removal of woody
debris), lack of recruitable LW, increased water temperatures from harvest of riparian forests,
and lack of pools and habitat complexity (CBBTTAT 1998a as cited in USFWS 2002d).

PBF 4 is present and contributes to FMO habitat in the Clearwater River downstream of
Dworshak Dam, though the PBF is impaired compared to pre-dam conditions. The presence of
Federal, state, and county roads in the lower reaches of the Clearwater River, including U.S.
Highway 12, have reduced shoreline and in-stream habitat complexity through a reduction of
recruitable LW and an associated reduction in pools and habitat complexity. High levels of
sediment in the mainstem result in substrate embeddedness in lower velocity areas, which may
reduce substrate complexity and the depth of holding pools. The PBF has been affected by
intensive logging that has reduced streamside vegetation and LW (riparian and in-stream)
throughout the reach.

146



Based on lowered habitat complexity downstream of Dworshak Dam as a result of dam
operations, the Service considers this PBF to be functioning at risk in the Action Area.

Mainstem Upper Columbia River CHU 22
PBF 4 has been functionally reduced by impoundments created by the hydroelectric projects
throughout the Upper Columbia River CHU. Mainstem Columbia reservoirs have inundated off-
channel habitats and wetlands. The dams have converted previously free-flowing riverine
habitats to more lacustrine habitats in reservoir reaches and homogenized habitat conditions in
much of the reach. Pools have been inundated and essentially replaced by deep-water habitat in
the mainstem (USFWS 2011b). Riparian areas along the mainstem Columbia River are
generally narrow in this project reach, and their structure and condition are influenced by daily
fluctuations in river level due to dam operation (USFWS 2011b). Dam operations, flow
management, and the related inundation of off-channel and floodplain areas have reduced the
size, quality, and function of floodplains along the upper Columbia River (NMFS 2000a as cited
in USFWS 2002f). Off-channel diking, levees and bank armoring along the mainstem and
within tributaries has resulted in the loss of floodplain and off-channel habitats that could
provide important rearing areas for bull trout (USFWS 2002f). Roads and other features have
disconnected hydrologic linkages between off-channel areas and the main channel, interrupted
overbank-flow processes, and degraded both wetland function and riparian vegetation.

Residential, agricultural, and recreational development along the mainstem has resulted in the
loss of riparian vegetation. Streambanks throughout the mainstem Upper Columbia River are
typically characterized as sparsely vegetated steep canyons, with steep shorelines, often armored
with riprap, especially along the banks immediately downstream of dams, to prevent erosion
during larger spill events. In Wells Reservoir (Lake Pateros) downstream of Chief Joseph Dam,
shorelines are relatively steep, with banks rising sharply to 20 ft to 40 ft above reservoir
elevations. Shoreline areas near point bars and at the mouths of tributaries are more gradual,
with a diversity of habitats, including dense riparian vegetation, unstable and eroding areas, areas
of minimal vegetation and exposed bedrock, and areas that are relatively unvegetated and have
been stabilized by riprap (Douglas County PUD 2011). One area of diverse habitat that remains
is at the mouth of the Okanogan River, near Brewster.

Residential, agricultural, and recreational development along the mainstem has also resulted in
the loss of riparian vegetation. Dam operations and reservoir management have reduced the size,
quality, and function of floodplains along the upper Columbia River (NMFS 2000a).

Transportation corridors along the Columbia River further limit the formation of off-channel
habitat. Reduced floodplain connectivity has also decreased the recruitment of LW needed for
the formation of complex habitat. Levees along the Columbia River and the lower portions of
tributaries have also limited the development of complex habitats. The Tri-Cities are protected
by 16.8 miles of levees.

Habitat complexity in the Mainstem Upper Columbia CHU is not properly functioning based on
the information above.
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Mainstem Snake River CHU 23
PBF 4 is impaired in the mainstem Lower Snake River. The mainstem habitat is composed of
deep reservoirs with little to no habitat complexity. Only a few tributaries enter the reservoirs.
A few backwater areas have been inundated by the impoundment. Recruitable large wood is
limited in the Lower Snake River reservoirs, and off-channel habitats are scarce. Riparian
vegetation along the Lower Snake River is dominated by Russian olive (Elaeagnus angustifolia),
with some black cottonwood (Populus trichocarpa), black locust (Robinia pseudo-acacia), and
various alder and willow shrubs. The steep shorelines and arid landscape associated with project
reservoirs limit development of riparian communities (Corps 2002). Streambanks along the
Snake River are sparsely vegetated and often armored with riprap, especially along the banks
immediately downstream of dams, to prevent erosion during larger spill events. Reservoir
habitat in this reach is generally uniform and does not form complex pool habitat common in
smaller streams. Little Goose and Lower Monumental Reservoirs have a greater number of
backwater areas than Ice Harbor. The confluences of two major tributaries (the Palouse and
Tucannon Rivers) with the Snake River provide additional backwater habitat in Lower
Monumental Reservoir. These reservoirs tend to support species that depend on shallow-water
habitats during some part of their life histories (Corps 2002). Emergent wetland habitat
increased significantly after construction of the dams and impoundments due to sedimentation
and flooding of backwater areas (Corps 2002).

Habitat complexity in the Mainstem Snake River CHU is not properly functioning based on the
information above.

PBF 5: Water temperatures ranging from 2 °C to 15 °C (36 °F to 59 °F), with adequate
thermal refugia available for temperatures that exceed the upper end of this range.

Clearwater CHU 21
Several streams that provide FMO in the North Fork Clearwater Core Area are listed as water
quality-impaired for temperature on the CWA 303(d) list, including portions of Dworshak
Reservoir and contributing tributaries downstream to the reservoir. Data from streams in the
lower North Fork Clearwater River indicate that elevated water temperatures are common in

summer (IDEQ 2002, p. xxiv).

Improved stream temperature models have been used at the Dworshak Dam in response to the
2008 FCRPS Opinion (NMFS 2008). In 2010, the CE-QUAL-W2 model was used at the dam
from late June through early September 2010 to support decisions regarding operation of
Dworshak Dam for flow augmentation and temperature management on the Lower Snake River
(Corps 2011). Fluctuations in water level in Dworshak Reservoir, coupled with the characteristic
unstable steep-sided banks, essentially preclude establishment of rooted littoral vegetation, which
may lead to elevated in-stream temperatures around the perimeter of the reservoir. Rooted
vegetation does occur on some gentler slopes; however, these areas are above the waterline
during the reservoir evacuation period.

PBF 5 is present in the mainstem Clearwater River downstream of Dworshak Dam, though

summer impairments are common. At the U.S. Geological Survey’s (USGS) Gage 13341050,
approximately 5 RM downstream of Dworshak Dam, mean monthly temperatures of 52.5 °F
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(11.4 °C), 54.0 °F (12.2 °C), 51.3 °F (10.7 °C) and 53.1 °F (11.7 °C) have been documented
(through 2014) for the months of June, July, August, and September, respectively. While these
temperatures are suitable for year-round bull trout use, forestry practices have reduced
streamside vegetation in some areas, which has contributed to elevated in-stream summer
temperatures (USFWS 2015¢), particularly along the shallow river margins. Streambank
armoring associated with numerous roads, including U.S. Highway 12 along the Clearwater
River, has similarly resulted in a minor loss of shade-producing vegetation from the mainstem
riparian corridor, though the adjacent mountains provide the bulk of shading in this area. The
presence of major roads immediately adjacent to the mainstem has reduced the connectivity to
floodplain habitats, resulting in the interception of groundwater that could contribute to in-stream
cooling. The presence of numerous stormwater outfalls along U.S. Highway 12 likely
contributes to elevated in-stream temperatures in localized shoreline habitats.

Given the above information, water temperatures in the Clearwater River CHU are functioning at
risk within the Action Area.

Mainstem Upper Columbia River CHU 22
In the designation of critical habitat, PBF 5 was identified as not present in the Mainstem
Columbia and Snake Rivers due to construction of the dams and elevated temperatures. While
not identified as a PBF in the CHU, temperatures in the Columbia River influences distribution,
migration, and foraging opportunities for bull trout throughout the Action Area and between
Core Areas. Seasonally, elevated temperatures in passage facilities and in the river impede
movement of bull trout, specifically non-spawning adults and sub-adults.

Mainstem Snake River CHU 23
In the designation of critical habitat, PBF 5 was identified as not present year-round in the
Mainstem Columbia and Snake Rivers due to construction of the dams and elevated
temperatures. While not identified as a PBF in the CHU, temperatures in the Snake River
influence distribution, migration, and foraging opportunities for bull trout throughout the Action
Area and between Core Areas. Seasonally, elevated temperatures in passage facilities and in the
river impede movement of bull trout, specifically non-spawning adults and sub-adults.

PBF 6: In spawning and rearing areas, substrate of sufficient amount, size, and
composition to ensure success of egg and embryo over-winter survival, fry emergence, and
young-of-the-year and juvenile survival.

Clearwater CHU 21
Spawning and rearing habitat occurs within this CHU; however, is not present within the Action
Area.

Mainstem Upper Columbia River CHU 22
Spawning and rearing does not occur within this CHU, therefore this PBF is not present.

Mainstem Snake River CHU 23
Spawning and rearing does not occur within this CHU, therefore this PBF is not present
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PBF 7: A natural hydrograph, including peak, high, low and base flows within historic and
seasonal ranges or, if flows are controlled, minimal flow departure from a natural
hydrograph.

Clearwater CHU 21
Operation of Dworshak Dam has altered the natural hydrograph of the Clearwater River
throughout the Action Area. The North Fork Clearwater River flows about 74 miles from its
headwaters near the [daho-Montana border to the slack water in Dworshak Reservoir. The
streams in the Basin have a pattern of low flows during the late summer and early fall and high
flows in the spring and early summer. The peak discharge is typically in late May or early June.
Prior to construction of Dworshak Dam, this pattern was likely more evident. However, the
North Fork now enters the slack water of the reservoir about 54 miles upstream of the dam. Dam
operation includes seasonal spills and drawdowns of the reservoir elevation to 155 ft below full
pool for FRM and to supply downstream flows for anadromous fish migration (CBBTTAT
1998a as cited in USFWS 2002d). Due to the low-gradient slopes and the amount of water
evacuated downstream during drawdowns, the surface area of the reservoir can be reduced by as
much 52 percent (Ecovista et al. 2003 p. 111).

The mainstem Clearwater River below the confluence with the North Fork is influenced by
Dworshak Dam operations (Ecovista et al. 2003, p. 10). Before the construction and operation
of Dworshak Dam in late 1971, the natural hydrograph of the lower Clearwater River
downstream of the dam consisted of a spring freshet with high peak flows, followed by a rapid
drop in flows into August. Since the construction and operation of the dam, the hydrograph is
similar, though peak flows, on average, have decreased during the spring freshet. Flows at
USGS Gage 13341050, located on the mainstem Clearwater River about 5 miles downstream of
the dam, indicate maximum discharge (107,000 cfs) from 1965 to 1971 occurred in May (1971)
prior to regulation in the Dworshak Reservoir. The maximum discharge since regulation began
in 1972 is 127,000 cfs, recorded in June 1974. In response to RPA 4 of the 2008 NMFS FCRPS
Opinion, flows are released at Dworshak Dam during spring to aid downstream smolt migration.

In addition to dam operations, agricultural practices, such as irrigation withdrawals, have
indirectly affected hydrologic conditions in the Clearwater River Basin. Combined with stream
channel alterations and increased runoff, these changes have altered the hydrologic function of
most tributaries in the lower Clearwater Basin (CBBTTAT 1998b as cited in USFWS 2002e).
The timing, peak, and magnitude of flows have changed in these tributaries, resulting in
increased flood frequencies and intensities, decreased water remaining in the watersheds for late
season baseflows, increased water temperatures, increased incidence of intermittent stream flows
due to low water and high bedload conditions, and decreased stream complexity (CBBTTAT
1998Db as cited in USFWS 2002d).

As described above, Dworshak Dam operations alter flows and the hydrograph throughout the
Action Area. Therefore, the Service considers this PBF to be functioning at risk.
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Mainstem Upper Columbia River CHU 22
The current hydrograph is significantly altered as a result of construction and operation of the
dams. Dams have increased the river cross-section and moderated peak and base flows in the
mainstem, with the river level only changing a few feet annually. Surface water withdrawals
throughout the mainstem and tributaries have also reduced in-stream flow, particularly in smaller
Basins. The hydrograph, although varying from the natural hydrograph, currently provides for
FMO habitat.

Chief Joseph, McNary and John Day Dams are run-of-river facilities, meaning that daily inflow
through the dam generally equals daily outflow. Run-of-river projects cannot store or draft a
significant volume of water. As such, flows at the dam and downstream are primarily shaped by
the operations at the Canadian and Federal storage projects upstream, particularly Grand Coulee
Dam. Overall, storage dams in the Columbia River Basin have dampened the natural hydrograph
with decreased high flows during the summer and increased low flows during the winter
(National Research Council 2004). Flows can also vary on shorter timescales (i.e., daily) to
optimize power generation during peak energy demands. Power peaking at Columbia River
dams creates river stage fluctuations that result in a pronounced change in the natural hydrograph
compared to pre-dam conditions.

The inflow to the Wells Reservoir (Lake Pateros) is controlled by operations of Chief Joseph
Dam and Grand Coulee Dam. In Lake Pateros, reservoir fluctuations are minor (1 ft to 2 ft
daily). From 2001 through 2005, the reservoir operated within the upper 4 ft (781 ft to 777 ft
mean sea level in elevation) 95.1 percent of the time (Devine, Tarbell & Associates 2006). The
uppermost 5-mile section of Lake Pateros immediately downstream from the Chief Joseph Dam
tailrace is characteristic of a riverine environment, with relatively fast flow through the narrow
canyon (Douglas County PUD 2011). The middle 10-mile section between the town of Brewster
and just upstream of Chief Joseph State Park resembles a more lacustrine environment, with
slower water velocities. The lowermost 15-mile section is relatively narrow and fast-flowing but
eventually slows and deepens on approach to Wells Dam (Douglas County PUD 2011).

In addition to the dams, but to a much lesser extent, irrigation or other surface water diversions
have reduced river flows. Agriculture, grazing, and development have altered the mainstem
Columbia River corridor and stream hydrology with increased runoff and decreased floodplain
storage connectivity. These flow reductions and subsequent alterations to in-stream habitat are
more evident in the contributing tributaries.

Within the Mainstem Upper Columbia River, numerous dams alter the flow regime and
hydrograph of critical habitat. Therefore, this PBF is not properly functioning in the Action
Area.

Mainstem Snake River CHU 23
The natural hydrograph is significantly impaired by the presence and operation of dams
throughout the Snake River. The mainstem Snake River upstream of Lower Granite Dam is
influenced by operations at the Hells Canyon Complex and Dworshak Dam on the Clearwater
River. While the four dams on the Lower Snake River are run-of-river facilities, their presence
and operations maintain and enhance reservoir habitat resulting in changes to flow regimes,
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backwatering in tributaries, and changes to sediment and substrate composition. Overall, storage
dams throughout the Columbia River Basin have dampened the pre-dam hydrograph, with
decreased high flows during the summer and increased low flows during the winter (National
Research Council 2004). Flows can also vary on shorter timescales (i.e., daily) to optimize
power generation during peak energy demands.

Operations of four dams on the Lower Snake River as well as upstream dams in the Snake and
Clearwater Basins alter the flow regime and hydrograph throughout the Mainstem Snake River
CHU. Therefore, this PBF is not properly functioning within the Action Area.

PBF 8: Sufficient water quality and quantity such that normal reproduction, growth, and
survival are not inhibited.

Clearwater CHU 21
PBF 8 is present in Dworshak Reservoir, though water quality conditions are directly affected by
dam operations and legacy mining operations in the North Fork Clearwater River. Many
Dworshak Reservoir tributaries, and portions of the reservoir remain un-assessed (Category 3
waters) in Idaho’s 2012 Integrated Report (IDEQ 2014). As discussed for PBF 5, portions of the
reservoir and some discharging tributaries are 303(d) listed for elevated in-stream temperature.
In addition, a segment of the North Fork Clearwater River immediately downstream of
Dworshak Dam is 303(d)-listed for dissolved gas super-saturation.

In-stream dredging associated with placer mining has resulted in increased sediment loading in
the river and atop substrates, and such activities re-suspend fine sediment. Approximately 50
recreational dredges have been reported to operate in the North Fork downstream to the
Dworshak Reservoir, a portion of which may operate during any given summer (CBBTTAT
1998a as cited in USFWS 2002d).

Stockner and Brandt (2006) report that Dworshak Reservoir is in a state of nutrient imbalance,
with low N:P ratios. There has been nutrient enhancement work in Dworshak Reservoir in an
effort to reduce blue-green algae concentrations and to improve carbon flow up the food web
(Corps 2017a). Data collected from Dworshak Reservoir in 2010 showed that the Idaho
Department of Environmental Quality guidelines were not exceeded (Scofield et al. 2011).
USFWS (2002d) characterized Dworshak Reservoir as a deep, cold-water reservoir, with the
lower 20 miles being monomictic (meaning the lake waters mix once a year) and the upper
reservoir being dimictic (meaning the lake waters mix twice a year). After 3 years, the reservoir
dropped from moderately productive to oligotrophic. Wave action on exposed side and bottom
sediments was identified as a continuous source of turbidity. Nitrogen was noted as the nutrient
generally limiting algal growth.

USFWS (2005) reports that, with the exception of water temperature and fine sediment, water
quality in the North Fork Clearwater River Basin is considered to be excellent, with no
incidences of chemical or biological pollution. TMDLs have been developed for several direct
tributaries to the Dworshak Reservoir (i.e., those whose lower reaches are part of the Action
Area). These include Breakfast (sediment), Elk (temperature), Cranberry (sediment, temperature
and bacteria), and Swamp (sediment and temperature) Creeks (IDEQ 2002).

152



PBF 8 is present and contributes to FMO habitat in the Clearwater River downstream of
Dworshak Dam. The mainstem North Fork Clearwater River (below Dworshak Dam) and the
mainstem Clearwater River from the confluence with the North Fork to approximately 26 RM
downstream are 303(d)-listed for dissolved gas supersaturation (IDEQ 2014). U.S. Highway 12
and the Camas Prairie railroad are located within the riparian corridor and floodplain of the
mainstem Clearwater River. The presence of this infrastructure has contributed to decreased
water quality in the form of increased suspended sediment levels. Relatively high surface
erosion potential and landslide hazards combine to create substantial sediment production
concerns throughout this reach.

Based on the above information, this PBF is functioning at risk in the Action Area.

Mainstem Upper Columbia River CHU 22
The mainstem Columbia River is CWA 303(d) listed for several impairments, including
temperature, DO, pH, TDG, metals, polychlorinated biphenyls (PCBs)
dichlorodiphenyltrichloroethane (DDT), and its derivatives, dioxin, and pesticides (USFWS
2011b). Primary water quality concerns in this area include the potential for dissolved gas
supersaturation (in excess of state standards of 110 percent), which can harm fish. Because little
degassing occurs during transport through Rufus Woods Lake, TDG measured at the Chief
Joseph forebay is largely a function of TDG released from Grand Coulee.

The Action Agencies have made operational and structural modifications to reduce TDG levels
downstream of Chief Joseph Dam. At Grand Coulee, if the reservoir water surface elevation is
above 1265.5 ft, spill can be directed over the drum gates, which produces significantly lower
levels of TDG compared to spill though the outlet tubes. When the reservoir water surface
elevation is below 1265.5 ft, Reclamation operates the upper and mid-level outlet tubes at the
same time, in an over/under method. This method has been effective in reducing TDG when
using the outlet tubes. At Chief Joseph Dam, spillway flow deflectors have been successful at
reducing TDG levels in the spillway releases. A pre-deflector study determined that TDG
exchange in spillway flows ranged from about 111 percent to 134 percent and were a direct
function of the specific spillway discharge (Schneider and Carroll 1999 as cited in Easthouse
2011). The post-deflector study showed that spillway deflectors substantially reduced TDG
exchange in spillway flows with measured TDG saturations ranging from about 110 percent to
120 percent (Schneider 2012). This is still above the state maximum standard of 110 percent
saturation, but considered less harmful for bull trout than the higher saturations generated by
Grand Coulee Dam, and is within design parameters for the deflectors.

If the Chief Joseph Dam powerhouse is operating when Grand Coulee Dam is spilling, then high
TDG concentrations can be passed through the powerhouse and entrained into spilled water,
propagating high TDG levels downstream. But the Action Agencies’ system spill priority list
has been able to prioritize power generation to be favored at Grand Coulee with spill at Chief
Joseph during times when spill is necessary. This supports improved water quality not only
downstream of Chief Joseph Dam, but also in Rufus Woods Lake.

The five non-Federal dams in this reach of the CHU have been subject to separate regulatory
compliance requirements and relicensing agreements addressing TDG generation. A
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combination of operational and/or structural modifications have been implemented at each of
these dams to increase juvenile salmon survival during outmigration while avoiding or
minimizing adverse water quality impacts.

The Corps installed additional spillway deflectors at McNary Dam in 2004 (an initial set of
deflectors was installed during the 1970s). The spillway deflectors are designed to reduce TDG
saturation during spill. The Corps has continuously measured TDG saturation below McNary
since 1990. Spill is managed to keep TDG concentrations within prescribed limits (by Ecology
and ODEQ) in the tailrace of the lower Snake and Columbia River dams during the juvenile
salmon passage seasons, which is generally from April through August. Outside the juvenile
salmon passage season, spill is minimized to the extent possible. Whenever spill occurs outside
the fish passage season, it is involuntary, which means it is unavoidable.

In addition to water quality concerns in the CHU, water quantity is highly influenced by Federal
and non-Federal actions in the mainstem Upper Columbia River. As much as 6 percent to 10
percent of river flows are withdrawn from the Columbia River for federal irrigation projects
(Section 9.4.7). This does not include non-Federal irrigation withdrawals which are difficult to
quantify. Reduced flows, especially during warmer summer months, can impact overall water
temperatures and reduce the functionality of the habitat for bull trout. In the mainstem Columbia
River the federal CRS storage projects release stored water to augment summer flows.
Additionally, Grand Coulee Dam outflow water temperature has a temporal lag behind the
warming/cooling inflow to Lake Roosevelt, observed at the U.S.-Canada border. In general,
water temperatures released from Grand Coulee tend to be cooler than reservoir inflows
throughout much of the spring and early summer, and warmer in late summer/fall. Because Lake
Rufus Woods does not stratify and has a residence time of about 4 days, it passes on the lagged
water temperatures created by Lake Roosevelt.

Thus, PBF in the Mainstem Upper Columbia River is not properly functioning.

Mainstem Snake River CHU 23
PBF 8 is impaired in this reach and provides a limited contribution to FMO habitat in the lower
mainstem Snake River. Impoundment of the river has altered flow characteristics and
temperature regimes, and one of the primary water quality constituents affecting bull trout use of
the mainstem Snake and Columbia Rivers is temperature (see PBF 5). Water quality in the
mainstem Snake River is also limited by several pollutants, including sediment, bacteria, DO,
nutrients, pH, mercury, pesticides, and TDG. Dissolved gas supersaturation (in excess of state
standards of 110 percent) can harm fish. Spill from the Lower Snake River dams can cause gas
supersaturation conditions. Sampling for DO levels in 2010 identified levels above 100 percent
throughout the three reservoirs, and the highest values were recorded at stations in Ice Harbor
Reservoir (Seybold and Bennett 2010). High flows and water turbulence from Lower
Monumental Dam, combined with the respiration of abundant submerged macrophytes, could
have contributed to high dissolved gas concentrations at the stations in Ice Harbor Reservoir.

The Corps has installed spillway deflectors at all Snake River dams in this reach. The spillway
deflectors are designed to reduce TDG saturation during spill. The Corps has continuously
measured TDG saturation below Lower Granite, Little Goose, Lower Monumental, and Ice
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Harbor dams since 1990. Spill is managed to keep TDG concentrations below prescribed limits
in the tailrace of lower Snake and Columbia River dams during the juvenile salmon passage
seasons, which is generally from April through August. Any spill occurring outside the juvenile
salmon passage season is unavoidable.

Based on the above information on temperatures and TDG, PBF in the Mainstem Snake River is
not properly functioning.

PBF 9: Sufficiently low levels of occurrence of non-native 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.

Clearwater CHU 21
This PBF is impaired due to the presence of non-native brook trout, which is identified as a
threat to bull trout habitat and population sustainability in the North Fork Clearwater River
(USFWS 2014d). Brook trout in some spawning and rearing tributaries and mainstem FMO
habitats contribute to competition, predation, range reduction, and possible hybridization with
bull trout (USFWS 2015c p. C-324). Brook trout were widely stocked in the early 1900s, and
there are currently several populations in the North Fork Clearwater Basin (USFWS 2015¢ b p.
(C-324). Areas where brook trout were introduced include high mountain lakes in the Meadow
Creek drainage, and in the Orogrande and Beaver Creek drainages. Brook trout are present
primarily in the upper watershed, and hybridization appears to be a localized problem in this
Core Area (CBBTTAT 1998a as cited in USFWS 2002d). There are currently several brook
trout populations in the lower Clearwater Basin, including the Potlatch River system (CBBTTAT
1998b as cited in USFWS 2002¢). Northern pikeminnow, a predatory species, are native to the
lower North Fork Clearwater subbasin (IDEQ 2002). Predatory smallmouth bass were stocked
into the Reservoir in 1979 (Miller 1987).

Based on the presence of brook trout populations throughout the Action Area, the Service
considers this PBF to be functioning at risk.

Mainstem Upper Columbia River CHU 22
Introduced species are present throughout the Columbia River (Wydoski and Whitney 2003).
Conditions in reservoir reaches typically favor non-native species, and these are prevalent in the
mainstem Snake and Columbia Rivers. USFWS (2010b) cited a study that identified 36 non-
native fish species in the Lower Columbia River. Some of these species, such as brown trout,
may compete with bull trout for food resources, thereby affecting bull trout survival. Many were
historically stocked to provide additional recreational and sport fishing opportunities.
Hybridization between brook trout and bull trout has been documented in in some tributaries.
Non-native predatory fish including walleye, smallmouth bass, and northern pike have entered or
been introduced into the Mainstem Upper Columbia River.

Based on the numerous species of non-native species found in the Columbia River, the Service
considers this PBF as not properly functioning.
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Mainstem Snake River CHU 23
PBF 9 is impaired in the Lower Snake River. Conversion to a more lacustrine habitat has
increased predator abundance and productivity of non-native predatory and competing fish
species. Conditions in reservoir reaches typically favor non-native species and these are
prevalent in the mainstem Snake and Columbia Rivers.

Seventeen non-native fish species currently share resources with 18 native species in the Lower
Snake River reservoirs (USFWS 2002¢). Although numbers differ, species composition of
resident fish differs little among the reservoirs. Species found in high abundance in all reservoirs
include suckers, northern pikeminnow, bass, chiselmouth, and redside shiners (Bennett et al.
1983; Bennett and Shrier 1986; Bennett et al. 1988). Crappie, sunfish, and largemouth bass are
highly abundant in backwaters of all reservoirs. Most recently, walleye numbers have increased
in the region. The highest densities of smallmouth bass in the Columbia and Snake Rivers occur
in the Lower Granite forebay, tailrace, and reservoir (NMFS 2000a,b).

Based on the numerous species of non-native species found in the Snake River, the Service
considers this PBF as not properly functioning.

9455 Conservation Role of the Action Area to Mid-Columbia Recovery Unit

The MCRU includes varying statuses of bull trout populations. Some areas within the MCRU
are characterized by small, increasingly threatened bull trout populations. Other areas with intact
riverine habitat, including wilderness areas and protected forestlands, support more robust bull
trout populations. The MCRU, which includes 24 Core Areas, two historically occupied areas,
and one RNA (the Northeastern Washington RNA), intersects the Action Area. While bull trout
occupying this unit fall primarily outside of the Action Area, they still use the Action Area
during the year for foraging, migration, and overwintering purposes. Throughout these areas,
bull trout populations are impacted by Federal and non-Federal operations on the mainstem Mid-
Columbia River, Lower Snake River, and the Clearwater River.

The mainstem Mid-Columbia River, a geographic Basin within the MCRU, is characterized by
rearing and FMO habitat for sub-adult and adult bull trout. Bull trout populations vary in
number, size, and stability in this Basin, ranging from few, depressed populations in the John
Day River Core Areas to 34 local populations in the four Core Areas (Methow, Entiat,
Wenatchee, and Yakima) connected to the river between Chief Joseph Dam and the Yakima
River. The mainstem Lower Snake River Basin, which falls entirely within the Action Area, is
essential in enabling bull trout migration and facilitating genetic exchange between Core Areas.
Both the mainstem Lower Snake River and the Clearwater River Basins provide essential rearing
and FMO habitat and connectivity for sub-adult and adult bull trout, which occupy these large
rivers and associated tributary systems on a seasonal basis, throughout most of the year.

Without safe, timely and effective (adequate) fish passage facilities, dams and associated
infrastructure associated with the CRS in the Action Area have limited connectivity among
aquatic environments and threatened bull trout and native migratory fish (e.g., salmon and
steelhead) from accessing critical upstream habitat. The presence of the dams have also
negatively altered flow, water quality, and temperature regimes, limiting bull trout survivability
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throughout their complex life history stages. Legacy and ongoing human and land management
activities (e.g. irrigation diversions and grazing) have led to overall reductions in bull trout
habitat complexity, thereby negatively impacting the resiliency of bull trout populations in facing
future ecological threats and challenges, like the potential establishment of non-native species
(e.g., bass and walleye). Additionally, entrainment of bull trout, especially through Dworshak
Dam, has been cited as a risk factor negatively affecting population sustainability in the MCRU.

Within the MCRU, three bull trout CHUs fall within the bounds of the Action Area and, within
adjacent tributaries, additional CHUs are designated. In general, these CHUs are essential for
maintaining bull trout distribution patterns, providing access to FMO habitat, and ensuring
connectivity (i.e., conserving critical migratory corridors). Upstream of the CRS dams, habitat is
relatively intact apart from some developed areas with passage barriers (i.e., culverts). Due to a
variety of environmental and anthropogenic factors (e.g., elevated TDG levels and water
temperature, encroachment, lack of adequate and appropriately-sized fish passage facilities, and
habitat fragmentation) resulting from dam presence within the Action Area, bull trout critical
habitat in the MCRU is generally considered either “at risk” or not functional.

94¢ Coastal Recovery Unit

The Coastal Recovery Unit (CRU) in the Action Area includes the mainstem Columbia River
downstream of John Day Dam to the Pacific Ocean, including the estuary (Figure 10).
Operations of Bonneville and The Dalles dams influence habitat and bull trout through this
reach. Of the 22 Core Areas and 4 historic areas in the CRU, seven Core Areas (Lewis River,
Klickitat River, Hood River, Upper Willamette River, Odell Lake, Clackamas River, and Lower
Deschutes River) and two historic areas (White Salmon and Upper Deschutes) are located in the
Lower Columbia River Basin adjacent to the Action Area (USFWS 2015¢). Due to manmade
and natural barriers, there is no evidence that bull trout from the Lewis River, Upper Willamette
River, Odell Lake, or Clackamas River Core Areas enter the Columbia River. In the rare event
that bull trout leave these Core Areas, they are unable to return to spawning and rearing areas
within the Core Areas. If bull trout from these Core Areas enter into the Action Area at all, it is
likely that only few individuals enter the Action Area. The Proposed Action will not affect these
Core Areas as a whole and no further discussion occurs in the document.

Aquatic habitat in this reach includes the mainstem river, embayments (isolated off-channel
ponds), backwaters, and mouths or lower reaches of tributaries and associated seasonally flooded
and riparian lands as well as the Columbia River Estuary (NPCC 2004d). The landscape
surrounding Bonneville Reservoir is characterized by steep-forested hillsides and transitions to a
broad valley landscape east of The Dalles Dam (Thorson et al. 2003). Vegetation surrounding
the western portion of Bonneville Reservoir is dominated by conifer and hardwood forests with
smaller areas of riparian wetlands. Near Hood River, the vegetation transitions into ponderosa
pine forest. The vegetation changes entirely to grasslands and shrub steppe habitat, with few
trees, for the eastern portion of the segment to John Day Reservoir.

Current land uses surrounding Bonneville Reservoir include residential, commercial, and

industrial development in urban centers, including Stevenson, Home Valley, and Bingen,
Washington and Cascade Locks, Hood River, and The Dalles, Oregon. These urban centers

157



contain industrial sites of varying sizes consisting of maintained harbors, reclaimed building
sites, and shoreline moorings. Agriculture is the primary land use surrounding The Dalles
Reservoir, and a significant portion of the former sagebrush steppe, grassland, and riparian
communities has been converted to agriculture for dryland grains and irrigated crops (NPCC
2004d). Washington State Route 14 parallels the north shore throughout the Lower Columbia
River Reach and Interstate 84 runs along the south shore. The Burlington Northern Railroad
runs parallel to the north shore, and the Union Pacific Railroad runs along the south shore.
These transportation corridors are reinforced by riprap revetments along significant lengths of
shoreline. Hydraulic connection beneath portions of the transportation corridor between
embayments (and mouths of streams) and the river’s mainstem is accomplished through culverts,
bridges, and trestles. Agriculture is prominent along the middle and eastern portions of the
reach, particularly on the southern side of the river. Recreational and tribal fishing is present in
this segment. The river segment between Bonneville Dam and McNary Dam comprise the vast
majority of the Tribal fishing areas on the mainstem Columbia River.

This portion of the Columbia River provides connectivity between other Core Areas, including
the Hood River, White Salmon River, and Klickitat River. These river basins support
populations of bull trout, but other than the lower few miles of river at their confluence with the
Columbia, are not affected by CRS operations and are therefore outside the Action Area
designated for this consultation. The Mainstem Columbia in these reaches can provide some
potential connectivity between these tributary populations, and the connection between these
Recovery Units through the mainstem Columbia River allows expression of fluvial bull trout life
history and exchange of genetic diversity between Recovery Units. The Lower Columbia River
also provides FMO habitat for bull trout.

9461 Klickitat River Core Area

The Klickitat River Subbasin is located in south-central Washington, within the Columbia River
gorge. The Klickitat River headwaters drain from the eastern side of the Cascade Range to its
confluence with the Columbia River at RKM 290, approximately 19 RKM below The Dalles
Dam. The presence of brook trout in the watershed was identified in the 2015 Bull trout
Recovery Plan as the only threat to this population (USFWS 2015e).

The Klickitat River supports a single bull trout local population within one Core Area. This local
population occurs in the West Fork Klickitat River (West Fork) and is comprised of bull trout
from five tributaries: Trappers Creek, Clearwater Creek, Little Muddy Creek (Byrne et al. 2001),
Two Lakes Stream, and an unnamed tributary to Fish Lake Creek (Thiesfeld et al. 2002).
Information on bull trout spawning and life history has been collected in the Klickitat River
through several efforts (Byrne et al. 2001; Thiesfeld et al. 2002; USFWS 2002g). It is believed
this population is comprised of only a resident life history strategy. Genetic analysis of these
populations (Small et al. 2007) confirmed some genetic variation among West Fork tributaries
but it was not statistically significant, and the bull trout in those tributaries are therefore
considered to be a single, local population. All evidence in the Klickitat Basin indicates the
population is depressed based on small size and isolated nature. There are no documented
occurrences of this population using the mainstem Columbia River. While use of the mainstem
Columbia River is unknown, there are no known barriers to downstream movement.
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Figure 10. Lower Columbia River, bull trout Core Areas, and dams.

9462 HoodRiver Core Area

The Hood River is located in north central Oregon. There are three major tributaries — the East,
Middle, and West Forks — which originate from the northeast flanks of Mount Hood and
generally flow north and converge to form the mainstem Hood River from its confluence with
the Columbia River. Primary threats to populations of bull trout in the Hood River Core Area
include upland and riparian land management, instream impacts, water quality, and connectivity
impairment (USFWS 2015¢).
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Historically, bull trout distribution in the Hood River included primarily the mainstem, Middle
Fork and tributaries, and a short reach of the West Fork. Bull trout also likely used the Columbia
River for juvenile rearing and adult foraging (Buchanan et al. 1997). Although Hood River bull
trout share a genetic past with Puget Sound and Olympic Peninsula regions, it is unclear to what
extent the Lower Columbia River Core Areas supported an anadromous life history in the past or
could in the future (Ardren et al. 2011; USFWS 2015¢). Bull trout in the Hood River likely
functioned as a single population prior to the construction of the Clear Branch Dam, which
fragmented the population and spawning habitat (ODFW 2005).

While the bull trout recovery plan (USFWS 2015¢) identified two local populations in the Hood
River (Laurance Lake and Hood River), the local bull trout working group has determined there
is only one local population (Laurance Lake) and that bull trout observed below Clear Branch
Dam are likely fish that have been entrained and are now rearing in other areas of the Hood
River and mainstem Columbia River. No spawning or early juvenile rearing is currently known
to exist below Clear Branch Dam in other tributaries of the Middle Fork Hood River or in the
West Fork Hood River or East Fork Hood River and associated tributaries.

Prior to the removal of Powerdale Dam on the Hood River (Oregon), bull trout were observed
annually passing in small numbers at the upstream ladder and trap, indicating that a migratory
population of bull trout persists. (Coccoli et al 2004). It is now thought that these observations
of migratory bull trout at Powerdale Dam were of individual bull trout that were entrained
through Clear Branch Dam (Middle Fork Hood River) and were using the mainstem Columbia
River for FMO habitat. A study is currently underway by the Middle Fork Irrigation District,
owner and operator of Clear Branch Dam, to assess the feasibility of constructing fish passage
via trap and haul at the base of Clear Branch Dam and promoting safe downstream passage via
modification to the dam’s spillway (MFID 2010 p. 19).

There have been no studies to estimate the total abundance of fluvial bull trout emigrating from
the Hood River Subbasin to the Columbia River. Nearly complete documentation of returning
fluvial adults occurred via the trapping effort by the Oregon Department of Fish and Wildlife at
Powerdale Dam from 1992 through 2010. Powerdale Dam was removed in 2010, and trapping at
the dam was terminated on June 30, 2010 (Reagan 2011).

Current abundance of spawning bull trout in the Laurance Lake local population is determined
by census redd counts conducted annually in Pinnacle Creek and Upper Clear Branch Creek,
both tributaries of Laurance Lake. Recent surveys conducted by Oregon Department of Fish and
Wildlife and the USFS, Mt. Hood National Forest suggest a short-term negative trend in redd
counts from a high of 66 in 2014 to counts of 26, 35, and 12 in 2015, 2016, and 2017 respectfully
(Saiget 2017, p. 10). This data indicates the population is likely depressed.

9463  Lower Deschutes Core Area
The Deschutes River originates on the east slope of the Cascade Mountain range in central
Oregon. The river begins flowing out of Little Lava Lake and into several reservoirs before

reaching the Columbia River at RKM 328. The Deschutes River flows approximately 405 RKM
from its origin and discharges into Lake Celilo, the reservoir created by The Dalles Dam (RKM
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307). Parts of the Metolius River subbasin and all of Shitike Creek and the Warm Springs River
subbasins lie within the boundaries of the Confederated Tribes of the Warm Springs Reservation
of Oregon (CTWSRO). The bull trout recovery plan did not identify any primary threats for the
Lower Deschutes Core Area although there is a long-term decline of bull trout in the Warm
Springs River local population. From 1998 — 2006, bull trout redd counts in Warm Springs
River index reaches averaged 83.7 (range 53 — 113) but averaged 18.3 (4 — 29) from 2007 —2016
(CTWSR 2017, p. 18).

The Deschutes River Subbasin contains one Core Area with five local bull trout populations
(USFWS 2015¢). The five local populations reside in the Lower Deschutes Core Area and
include the Shitike Creek local population, Warm Springs River local population, and three local
populations in the Metolius River complex. Bull trout still exhibit resident, fluvial, and adfluvial
life histories in the Lower Deschutes Core Area. All three life histories are present in the
Metolius River complex as bull trout are known to reside in the upper Metolius tributaries
(resident), migrate into the mainstem Metolius River (fluvial), and migrate into Lake Billy
Chinook (adfluvial), the reservoir created by Round Butte Dam (RKM 328.177) (Buchanan et al.
1997). Due in part to multiple Metolius River tributaries that contain an abundance of complex
habitat and cold consistent ground water, bull trout local populations in the Metolius River are
among the most robust and stable in the CRU (USFWS 2015¢). Redd counts over the last
decade in the Metolius River local populations have averaged 500 annually. A bull trout redd
ratio of 2.3 fish per redd originating from several studies over the last two decades suggests a
spawning population of over 1,000 individuals (Ratliff et al. 1996).

Observations of Deschutes River origin bull trout entering the Columbia River are rare, and no
studies have been conducted specifically to describe Deschutes River bull trout movements or
habitat use within the Columbia River. A 2007 radio-telemetry study conducted by CTWSRO
recovered two radio tags from bull trout taken in mainstem Columbia River tribal fisheries. One
bull trout was harvested below John Day Dam (RKM 348) (Graham et al. 2011). The other bull
trout was harvested immediately below The Dalles Dam, approximately 22 km downstream from
the mouth of Deschutes River. This indicates that Deschutes River origin bull trout, in small
numbers, may use the Columbia River as FMO habitat.

9464 Lower Columbia River CHU 8

Within this reach, CHU 8 includes the free-flowing reaches of the Columbia River up to ordinary
high-water mark elevations. The Lower Columbia River CHU was determined as providing
essential FMO habitat for extant tributary populations of bull trout in the Lewis, Hood, Klickitat,
and Deschutes rivers and connectivity between these Core Areas, as well as facilitating the
potential reestablishment of a population within the White Salmon River (USFWS 2010b).

The Lower Columbia River from the Pacific Ocean upstream to the John Day Dam provides
essential FMO habitat for extant tributary populations of bull trout in the Lewis, Hood, Klickitat,
and Deschutes rivers and connectivity between these Core Areas, as well as facilitating the
potential reestablishment of a population within the White Salmon River. Numerous
anthropogenic stressors have led to significant habitat modification in the Lower Columbia
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River. In lower portions of this reach, navigation channel development and maintenance, as well
as diking, draining, and filling of estuarine wetlands and off-channel habitats are the primary
stressors.

PBF 1: Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic
flows) to contribute to water quality and quantity and provide thermal refugia.

Lower Columbia River CHU 8
In the mainstem, PBF 1 is present but provides a limited contribution to FMO habitat. The
construction and operation of dams, and levees, dikes, and shipping channels has significantly
altered the timing and magnitude of hydrologic events and significantly reduced overbank flows
and connections between the river and its floodplain (NMFS 2011b). The inundation of
wetlands from the construction of Bonneville and The Dalles dams has resulted in the drying and
loss of many wetland and riparian habitats (NPCC 2004d). Shoreline development for
transportation corridors has further reduced the interaction between the mainstem river and
shoreline springs.

Based on lost floodplain connectivity, reduced overbank connection, and inundation of wetlands
and riparian areas, this PBF is considered not properly functioning in the Action Area.

PBF 2: Migration habitats with minimal physical, biological, or water quality impediments
between spawning, rearing, over-wintering, and freshwater and marine foraging habitats,
including but not limited to permanent, partial, intermittent, or seasonal barriers.

Lower Columbia River CHU 8
Historically, the Lower Columbia River region is believed to have largely supported the fluvial
life history form of bull trout; however, dams built within a number of the bull trout Core Areas

have isolated or fragmented watersheds causing bull trout to now adopt the adfluvial life history
form (USFWS 2015¢).

Bonneville and The Dalles dams may hinder bull trout movement at the dams (USFWS 2010Db).
Fish ladders at Bonneville and The Dalles dams are designed and operated to meet NMFS
anadromous fish passage guidelines (NMFS 2011a). From 2006 to 2014, a total of three bull
trout were observed in the fish ladder at Bonneville, and none were observed at The Dalles and
John Day dams (Barrows et al. 2016). The USFWS (2015e) anticipates that the mainstem
Columbia River could provide important foraging and overwintering habitat for fluvial bull trout.
Downstream passage survival at Bonneville and The Dalles dams are above 94 percent for all
life stages of salmon and steelhead (Corps et al. 2020a). Similar survival rates would be
expected for bull trout.

Since passage facilities at the Lower Columbia projects (McNary, John Day, The Dalles and
Bonneville) were designed to pass adult salmon and steelhead upstream, it is likely they are
insufficient for all life stages of bull trout, specifically smaller sub-adults. Therefore, the Service
considers this PBF to functioning at risk in the Action Area.
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PBF 3: An abundant food base, including terrestrial organisms of riparian origin, aquatic
macroinvertebrates, and forage fish.

Lower Columbia River CHU 8
The mainstem Columbia River provides productive foraging habitats for migratory bull trout,
and an abundant food source exists throughout the year in this reach (USFWS 2015¢). Historical
changes to the estuary from operations of the dams have likely altered the function of forage
habitat and diversity of species. It is unclear what effect this may have had on bull trout in the
Lower Columbia River. While bull trout in the Lower Columbia River are genetically linked to
anadromous populations along the Pacific Coast and in Puget Sound, it is also unclear to what
extent bull trout in the Lower Columbia River were anadromous (Ardren et al. 2011). Forage
fish within this reach include juvenile salmon and steelhead, whitefish, sculpins, suckers, and
minnows (USFWS 2010b). The large numbers of hatchery-raised salmon and steelhead released
into the Columbia River annually provide an abundant source of prey for bull trout. Some
species, such as juvenile salmon and steelhead, may also compete with juvenile and sub-adult
bull trout for prey.

Based on the above information, the Service considers this PBF to be properly functioning.

PBF 4: Complex river, stream, lake, reservoir, and marine shoreline aquatic environments,
and processes that establish and maintain these aquatic environments, with features such
as LW, side channels, pools, undercut banks, and unembedded substrates to provide a
variety of depths, gradients, velocities, and structure.

Lower Columbia River CHU 8
The presence and operation of dams, and levees and channel modifications have restricted
habitat-forming processes such as sediment transport and deposition, erosion, and natural
flooding. Almost no functioning riparian habitat exists along the mainstem itself; most of the
floodplains that provided favorable hydrologic conditions have been inundated (Ward et al
2001). The remaining functional riparian habitat is located primarily on NWR lands bordering
the Lower Columbia River and the estuary. Transportation corridors along the river have
reduced the amount of riparian vegetation and limited the formation of off-channel habitat.
Reduced floodplain connectivity has also decreased the recruitment of LW needed for the
formation of complex habitat. Levees and dam operations have reduced the recruitment of LW
by curtailing overbank flows. Shoreline development for transportation corridors has also
reduced the amount of riparian vegetation available for potential LW. The dominant shoreline
type within the impoundments is usually riprap, followed by smaller rock or sand (Ward et al
2001; NPCC 2004e). Shoreline gradient in riprapped areas is often very steep. Generally, PBF 4
is not present in Snake and Columbia River reservoirs (USFWS 2010b).

Near the mouth of the Columbia River, tide flats and shallow subtidal habitats have been
converted to deeper-water habitats through dredging, or uplands through diking or fill. The
remaining tidal marsh and wetland habitats in the estuary are restricted to a narrow band along
the Columbia River and its lower tributaries (NMFS 2004). Some high-quality backwater and
side-channel habitats have persisted along the Lower Columbia River banks and near
undeveloped islands.

163



Land use practices have significantly reduced the delivery of LW in the Lower Columbia River
(NMEFS 2011b). Loss of riparian habitat due to floodplain development limits the input of LW in
this system. The Lower Columbia Estuary Partnership (2012 p. 137) reports that several LW
enhancement projects were completed in the Lower Columbia River Estuary Reach (e.g., Mirror
Lake). Parametrix (2010) reports that the Columbia River in the vicinity of North Portland
Harbor contains fewer than 80 pieces of LW per mile of stream, and the potential for LW
recruitment is low due to the urbanized nature of the Action Area and the limited number of
mature riparian trees along the riparian corridor.

Shallow-water habitat within this reach has decreased as river stage has declined due to operation
of the navigation channel (Bottom et al. 2005). The absence of wood in the Lower Columbia
River Estuary Reach precludes the establishment of pools. Parametrix (2010) reports that the
Columbia River in the vicinity of North Portland Harbor contains few to no backwaters, ponds,
oxbows, and other low-energy off-channel habitat. Few refugia (such as pools, boulders, LW,
overhanging riparian vegetation) are present (Parametrix 2010), and riparian buffers are
fragmented and often disconnected from the mainstem. Subsequently, pool quality is also
degraded due to lack of cover (e.g., LW, overhanging banks, and alcoves). Loss of habitat-
forming elements, including LW and sediment, have reduced the availability of low-velocity side
channel habitat in this reach. Maintenance of the Federal navigation channel (via dredging) has
resulted in the filling of shallow-off channel habitats (NMFS 2011b).

The historic operation of the dams and dredging of the navigation channel throughout the
Columbia River have altered recruitment of LW, habitat complexity, off channel areas, and other
environments of this PBF. Therefore, the Service considers this PBF to be not properly
functioning.

PBF 5: Water temperatures ranging from 2 °C to 15 °C (36 °F to 59 °F), with adequate
thermal refugia available for temperatures that exceed the upper end of this range.

Lower Columbia River CHU 8
In the designation of critical habitat, PBF 5 was identified as not present in the Mainstem
Columbia and Snake rivers due to construction of the dams and elevated temperatures. While
not identified as a PBF in the CHU, water temperatures in the area influence bull trout use and
are seasonally limiting.

PBF 6: In spawning and rearing areas, substrate of sufficient amount, size, and
composition to ensure success of egg and embryo over-winter survival, fry emergence, and
young-of-the-year and juvenile survival.

Lower Columbia River CHU 8
Spawning and rearing does not occur within this CHU, therefore this PBF is not present.
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PBF 7: A natural hydrograph, including peak, high, low and base flows within historic and
seasonal ranges or, if flows are controlled, minimal flow departure from a natural
hydrograph.

Lower Columbia River CHU 8
Operation of the CRS has reduced the annual spring freshet flows through the Lower Columbia
River by about one-half of the pre-development levels (NMFS 2008). Overall, dams on the
Columbia River have dampened the natural hydrograph with decreased high flows during the
spring and summer and increased low flows during the winter (National Research Council 2004).
Flows can also vary on shorter timescales (i.e., daily) to optimize power generation during peak
energy demands.

The Columbia River historically exhibited significant seasonal variation in flows, and annual
spring freshet flows averaged 75 to 100 percent higher than current conditions. Historic winter
flows (October through March) were about 35 to 50 percent lower than current flows (ISAB
2000). The mean pre-development maximum spring freshest flow date was June 12, compared
to the present mean date of May 29 (Bottom et al. 2005).

Prior to the construction of major dams throughout the mainstem, annual discharges ranged from
79,000 cfs to more than 1 million cfs, with average discharges of 273,000 cfs. Currently,
discharge ranges from 100,000 to 500,000 cfs, with an average annual discharge at RM 53.8 of
217,000 cfs (CH2M Hill 2009). Kukulka and Jay (2003a) report that climate change, flow
regulation, and irrigation diversions have changed the magnitude and shape of the annual flow
hydrograph, reducing peak flow by more than 40 percent.

Within the Mainstem Upper Columbia River, numerous dams alter the flow regime and
hydrograph of critical habitat. Therefore, this PBF is not properly functioning in the Action
Area.

PBF 8: Sufficient water quality and quantity such that normal reproduction, growth, and
survival are not inhibited.

Lower Columbia River CHU 8
PBF 8 is present but impaired in the Lower Columbia River between Bonneville and John Day
dams. Dam operations have decreased spring flows and sediment discharges that have resulted

in reduced turbidity levels compared to historic levels throughout the Lower Columbia River
(Williams et al. 2006).

Total suspended solids concentrations are typically highest during spring runoff and then decline
as flows diminish through late summer and into fall. The highest levels observed during spring
runoff ranged from 20 parts per million (ppm) to 60 ppm during May and June, but these levels
generally decreased to less than 10 ppm for the remainder of the year. Suspended sediment
concentration average 2,649 mg/1 or 2,829 tons per day.
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Environmental contaminants can enter the Columbia River through a variety of point and non-
point sources. Point sources may include outfalls at numerous agricultural, transportation, and
industrial facilities along the river. Major non-point sources may include agricultural
applications of pesticides, insecticides, and herbicides (Ward et al 2001).

Dissolved gas supersaturation (in excess of state standards of 110 percent) has shown in lab tests
can harm fish, and spill from the Lower Columbia River dams can cause gas supersaturation
conditions well above these conditions. Spill at these projects occurs as part of juvenile fish
passage operations, and can also occur in circumstances when river flows exceed powerhouse
hydraulic capacity, passing debris, or FRM in spring. The Corps has installed spillway
improvements, such as flip-lips, at each mainstem dam and manages spill operations to reduce
gas entrainment (NMFS 2008).

Water quality is generally degraded in this reach due to a legacy of urban, industrial, and
agriculture practices. Oregon Department of Environmental Quality (2012) reports that the
Lower Columbia River is 303(d) listed for the following pollutants (in addition to temperature):
fecal coliform, PCBs, Polycyclic aromatic hydrocarbons or PAHs, DDT metabolites such as
dichlorodiphenyldichloroethylene or DDE, and arsenic. The Lower Columbia River is on the
Washington State 303(d) list for temperature and PCBs (Ecology 2020). The Environmental
Protection Agency (EPA) has approved TMDLs for dioxin and TDG in the Lower Columbia
River (ODEQ 1991). Dissolved copper is also elevated in this reach of the Columbia River
(NMFS 2011b). The Lower Columbia River is on the Washington state 303(d) list for DO
(Ecology 2020).

Based on the water quality impairments from elevated TDG, temperature, and agricultural and
industrial runoff, the Service considers this PBF to be not properly functioning within the Action
Area.

PBF 9: Sufficiently low levels of occurrence of non-native 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.

Lower Columbia River CHU 8
PBF 9 is impaired in the Columbia River between John Day and Bonneville dams. Introduced
species are present throughout this reach. Dam construction and subsequent conversion of
habitat from riverine to more reservoir-like conditions has increased habitat suitability for non-
natives that prefer such conditions over riverine conditions. Introduced fish species that are
present in the Lower Columbia River include predators such as largemouth bass, smallmouth
bass, black crappie, white crappie, walleye, yellow perch, channel catfish, and bluegill (CH2M
Hill 2009). Northern pikeminnow, a native predatory species, are prevalent in the Columbia
River in this reach.

PBF 9 is impaired in the Columbia River downstream of Bonneville Dam. Introduced fish
species that are present in freshwater portions of the Lower Columbia River include predators
such as largemouth bass, smallmouth bass, black crappie, white crappie, walleye, yellow perch,
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channel catfish, and bluegill (CH2M Hill 2009). Other aquatic species are introduced into the
Lower Columbia River Estuary Reach due to ballast water exchange and hull fouling (Sytsma et
al. 2004).

The large numbers of non-native species within the Action Area identify this PBF as not
properly functioning.

9465 Conservation Role of the Action Area to Coastal Recovery Unit

The CRU includes the estuary, and the mainstem Columbia River downstream of John Day Dam
to the Pacific Ocean. General aquatic habitat within the CRU is diverse, providing connectivity
and accessibility for bull trout during migration and plentiful opportunities for foraging and
rearing. Of the total number of Core Areas (22) and historic areas (4) in the CRU, seven Core
Areas (Lewis River, Klickitat River, Hood River, Upper Willamette River, Odell Lake,
Clackamas River, and the Lower Deschutes River) and two historic areas (White Salmon and
Upper Deschutes) are situated adjacent to the Action Area. Manmade and natural barriers
prevent bull trout from traveling to and from some Core Areas (e.g., Lewis River and the Upper
Willamette River), thereby limiting their accessibility to spawning areas and the Action Area.
Within the Klickitat, Hood River, and Lower Deschutes Core Areas associated with the CRU,
bull trout populations vary in number from 1, to 1, to 5 populations, respectively. Estimations of
the total abundance of fluvial bull trout are unclear due to lack of studies.

Land use (i.e., residential, commercial, and industrial development and agriculture) and
management activities associated with Bonneville Reservoir, and operations of Bonneville Dam
and The Dalles dams primarily influence bull trout habitat and population viability in the CRU.
In general, they have led to reductions in overall FMO habitat and habitat complexity, limited
connectivity, and depressed bull trout populations. Additionally, dam infrastructure may hinder,
rather than encourage, bull trout movement through the CRU and other Recovery Units. For
example, fish ladders at Bonneville and The Dalles dams may be insufficient for bull trout,
potentially leading to greater threats to bull trout survival rather than salmon and steelhead
survival. Within specific Core Areas, such as the Hood River Core Area, upland and riparian
land management and associated, instream impacts that have degraded water quality also
threaten remaining bull trout.

An abundance of human activities (e.g., diking, draining, and filling) have significantly altered
some areas in the CRU, like the Lower Columbia River. However, this reach also includes bull
trout critical habitat (CHU 8). From the Pacific Ocean upstream to the John Day Dam, this free-
flowing reach provides essential FMO habitat to support extant tributary bull trout populations in
the Lewis, Hood, Klickitat, and Deschutes rivers. Given the availability of habitat in this area
and connectivity among diverse aquatic systems, there is the possibility of bull trout population
reestablishment, for example, in the White Salmon River.

Based on the diversity of general aquatic habitat associated with the mainstem Columbia River,
productive foraging opportunities for migratory bull trout exist in this area throughout the year.
Thus, the critical habitat in the mainstem Columbia River is considered to be properly
functioning. Conversely, due to the presence and operations of the CRS, land use and
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management activities, instream infrastructure (e.g., levees and associated channel modification),
and the potential establishment of non-native species (e.g., largemouth bass, channel catfish, and
bluegill) bull trout critical Habitat elsewhere throughout the CRU, largely, is considered to be not
properly functioning, “at risk,” or not functioning at all.

947 Consulted on Effects for Bull Trout and Designated Critical Habitat

Consulted-on effects represent the effects of proposed Federal actions on listed species and
designated critical habitat that have been the subject of past Opinions. Consideration of
consulted-on effects is an important component of objectively characterizing the environmental
baseline for the species or critical habitat at the range-wide and Action Area scales.

The Service queried their on-line database of consultations as of June 19, 2018. There were 928
formal consultations that were concluded, or are ongoing, addressing Federal actions that may
affect bull trout. Forty of those were batched consultations covering multiple projects, and 127
were programmatic consultations. Seventy-four of the total were active on that date, and the rest
had been concluded. The consulted-on effects ranged from beneficial or improved conditions, to
insignificant or discountable effects, and to adverse effects resulting in injury, mortality or loss
of habitat function at the individual, population, and Core Area scales. Only one of the
consultations was a jeopardy determination for bull trout: the consultation on Idaho Water
Quality Standards for Toxic Pollutants (Reference number: 01 EIFW00-2014-F-0233); this was
also an adverse modification determination for bull trout critical habitat (USFWS 2015).
Numerous consultations completed across the region included bank stabilizing that in many
cases resulted in loss or degraded riparian conditions within the Action Area. Not summarized
here are numerous consultations related to FERC licensed mainstem dams that are operated in a
coordinated effort with the CRS. These are generally discussed in the Environmental Baseline
where applicable.

Most formal consultations for bull trout included an analysis of critical habitat, and types of
activities considered would be similar. Critical habitat was designated on the mainstem
Columbia and Snake Rivers in 2010, and critical habitat would have been considered for federal
actions in those locations after that date.

The duration of effects can be a single event (one day or week), a year or multiple years, and in
perpetuity. Life histories affected include adult holding pre-spawning, fertilization to
emergence, emergence to juvenile out migration, juvenile out migration, adult migration to
spawning areas, and sub adult FMO, and adult FMO. The effects associated with all but a few of
these projects sampled will be fully part of the baseline by 2020. Several projects that were
previously consulted on and are related to the ongoing operations of CRS and include, but are
not limited to actions in Table 6.
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Table 6. Related Actions with long-term, ongoing actions with existing Consultations

Project

Date Reference #

Brief description

Habitat Improvement
Program Consultations;
Bonneville

In Consultation;
01EOFWO00-2013-F-0199

Programmatic consultation
for restoration activities that
are funded by Bonneville

Corps Aquatic Habitat
Restoration Programmatic,
Seattle District, Corps

13410-2008-F-0209

Programmatic consultation
for restoration activities that
are authorized/permitted by
the Seattle District Corps
Office

Aquatic Restoration
Biological Opinion

01EOFWO00-2013-F-0090

Programmatic consultation
for restoration activities on

USFS Forest Service lands.

Tributary Irrigation Projects | Multiple More than 70 consultations

Reclamation related to irrigation and
stream diversions. Seven
result in depletions to the
Columbia River, considered
in this Opinion.

Hatcheries and Harvest Multiple As many as 29 consultations

Management
USFWS, NMFS, Bonneville

have been completed on
hatchery activities across the
Action Area, many of which
are mitigation hatcheries
associated with the federal
dams

United States v. Oregon
February 23, 2018:
01FLSR00-2018-F-001

Management agreement for
fish harvest policies for
treaty and non-treaty
fisheries.

Dredging and Sediment
Management
Corps

October 18, 2004; 13410-
2004-F-0027

November 13, 2014;
01EWFW00-2014-F-0660

November 13, 2014,
01EWFWO00-2013-F-0104

Lower Snake River Winter
Maintenance dredging

Programmatic Sediment
Management Plan for Snake
River Dams,

Site-specific Consultation:
Lower Snake River Channel
Maintenance Project
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9471 Irrigation Projects and Mainstem Depletions of Flow

Forty-eight consultations in our consultation database address irrigation, and 23 formal
consultations address stream diversions, many of which are also associated with irrigation. The
BA also included information on irrigation projects implemented by the Action Agencies, and
the depletions of water associated with those projects. The irrigation project infrastructure,
operations, and maintenance are considered part of the baseline; however, the mainstem
Columbia River water depletions are considered part of the Proposed Action. The action
includes the mainstem Columbia River hydrologic depletions for the CBP. Reclamation
included cumulative depletions on the mainstem Columbia River for six (6) of Reclamation’s
irrigation projects that are not operated in coordination with the CRS within the Proposed
Action. Four of these irrigation projects are located on tributaries to the Columbia River, and
consultations on these have been, or are in the process of being conducted separately (see Table
7). However, the analysis in these separate consultations ends at the confluence of the Columbia
River, and does not include mainstem effects. Two of the six irrigation projects are pump
facilities located on the mainstem Columbia River. Depletions from all these irrigation projects
are included in the CRS mainstem flow models and accounted for in the CRS modeling.

The total acreage in the U.S. portion of the Basin that is irrigated by Federal projects (including
Hungry Horse, Columbia Basin, Chief Joseph Dam, Yakima, Umatilla, The Dalles, and
Deschutes) is about 1.4 million ac. Irrigation diversions are more susceptible to annual variation
than the amount of irrigated land. Because the methods of determining diversions differ,
irrigation diversions are only intended to be a general guide (Reclamation data are a mix of
actual diversions and estimated based on irrigated acres and expected conveyance). The area of
land irrigated in any single year varies from 10 percent to 20 percent with water supply and the
general economy; therefore, these data are only intended to be a general guide.

The operation of Reclamation projects for irrigation and the resulting average depletion impacts
on the Columbia River are summarized in Table 7 (Corps et al. 2020a Appx C p.7-8). The CBP
is shown in Table C-3. These data include the effects of storage delivery of water for multiple
purposes. There are three points that reflect the flow in the river after depletions were removed.
Those points include Priest Rapids, McNary, and Bonneville Dams. The impacts of the tributary
operations are included in the system modeling efforts through the 2010 Modified Flows. Many
of the irrigation projects have undergone previous consultations, however typically the effects of
depletions on the mainstem Columbia River were not addressed; only the effects to the
tributaries. Therefore, the depletions from the projects are summarized below.
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Table 7. Summary of previous or ongoing Section 7 consultations for Reclamation tributary

irrigation projects
Project Status of ESA Compliance Source
Chief Completed consultation with Service for screen USFWS 2000 Biological Opinion
Joseph modification in 2001. There is no tributary (USFWS 2000); NMFS 2019 Biological
Dam associated with this project. Mainstem effects were Opinion (NMFS 2019).
[Trrigation | previously analyzed in USFWS 2000 Biological
Project] Opinion; NMFS 2019 Biological Opinion
Completed informal consultation with Service in NMEFS Biological Opinion for Deschutes
2004 and formal consultation with NMFS in 2005. River Basin Projects, February 2005
Reinitiating consultation because of adult and (NMFS 2005);
juvenile fish passage at Pelton Round Butte Dam Service Letter of Concurrence for
Crooked and flow effect of operational change because of Deschutes Basin Projects, February 2004
. Habitat Conservation Plans associated with (USFWS 2004a).
River and . . . . .
Deschutes steelhead reintroduction (with other considerations, ' ' ' . '
Projects for egample, for Oregon SpotFed .Frog). Draft HCP Final Deschutes Basin Project Biological
submitted to NMFS and Service in October 2019. Assessment sent to USFWS and NMFS on
Reclamation submitted Final Deschutes Basin October 4, 2019 (Reclamation 2020).
Project Biological Assessment for reinitiating
consultation with FSWS and NMFS on October 4,
2019.
The Dalles Thgre is no tributary associqted with this prqj ect. USFWS 2000 Biological Opinion
[Trrigation Mainstem effect§ were prev1911.sly analyzed in (USFWS 2000); NMFS 2008, 2014
Project] USFWS 2000 Biological Opinion and NMFS 2019 Biological Opinions (NMFS 2008, 2014a).
Biological Opinion
Completed ESA consultation with Service in 2008. USFWS Biological Opinion for Umatilla
Umatilla Completed ESA consultation with NMFS in April Project, July 2008 (USFWS 2008c).
Project 2004. Reinitiated formal consultation with NMFS in
July 2019.
In progress. Biological Assessment sent to NMFS Biological Assessment for operations and
and USFWS in April 2015. Updated Yakima Project | maintenance of the Yakima Project, April
Operations and Maintenance Biological Assessment | 2015 (Reclamation 2015).
Yakima supplements sent to USFWS in October 2018 and to
Project NMEFS in January 2019. Yakima Project Operations and

Maintenance Biological Assessment
Supplements sent to USFWS, October
2018 (Reclamation 2018),

(Source: Corps et al. 2020a Appx C)

9.4.7.1.1

Columbia Basin Project

Grand Coulee Dam is the primary storage and diversion structure for the CBP. Irrigation
diversions are pumped from Lake Roosevelt to Banks Lake via the John W. Keys III
Pump/Generating Plant (JWKIII). Operation for the CBP irrigation diversions are coordinated
with other authorized project purposes in a complex operational regime. For more information on
operations of Grand Coulee Dam for multiple purposes, including FRM, see Appendix A.
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The irrigation season extends from about mid-March to November 1. For the purposes of this
consultation, the action diverts up to 3.4 maf’ annually—this includes an additional 45,000 ac-ft
that is a new action as part of this Proposed Action (depletions by month are provided in Table
C-2). This total of 3.4 maf includes a small section (3,460 ac) of the CBP is served by the
Burbank Pumps at Blocks 2 and 3, which pump from the Snake River (McNary Pool) near the
confluence with the Columbia River to lands located south of the Snake River. The maximum
pumping rate at the Burbank pumps is about 60 cfs, with a total diversion of about 23,000 ac-ft
of water, of which about 10,000 ac-ft return to the river through seepage and surface return
flows. This total of 3.4 maf also includes other irrigation diversions for the CBP that are already
part of the environmental baseline; these include 164,000 ac-ft covered by the Odessa Subarea
Special Study 2012 final EIS and corresponding Section 7 ESA consultation (letter of
concurrence for that project (October 12, 2012; Reference number 01EWFWO00-2013-1-0004).
These diversions occur at the JWKIII. Reclamation is currently informally consulting with the
Service on the operation and maintenance of the CBP.

9.47.1.2  Chief Joseph Dam (Pumping Project)

The Chief Joseph Dam Project occupies lands along the Columbia and Okanogan Rivers in
north-central Washington and is not part of Chief Joseph Dam, which the Corps operates (Corps
et al. 2020a Appx C p.9). There are four divisions and a total of seven units, five of which result
in depletions to the Columbia River. All of the units are separate land areas with independent
irrigation systems. The project serves about 16,760 irrigable ac.

Facility operation is generally limited to the irrigation season, which begins sometime from
about mid-April to mid-May and ends sometime from mid-September to October 1. The average
annual depletions for the Chief Joseph Dam Project add up to about 37,150 ac-ft. The depletion
compared to the total flow at Priest Rapids Dam varies from 0.01 percent (October; 5 cfs) to 0.12
percent (July; 180 cfs) of the flow at Priest Rapids (Corps et al. 2020a Appx C Table C-2 and
C-4).

9.4.7.1.3  Yakima Project (Tributary Irrigation Project)

The Yakima Project provides irrigation water for approximately 465,000 ac. Consultation with
the Service on Operations and Maintenance of the Yakima Project is in progress, however the
action does not address the impacts of depletions on the mainstem Columbia River. The
depletions from the Yakima are additive to the depletions from the upstream Chief Joseph Dam,
and the downstream Umatilla project and are compared to river flows at McNary Dam (Corps et
al. 2020a Appx C Table C-2). The depletions from this project occur all months of the year, with
the lowest depletions in January (900 cfs), and the highest in May (8,170 cfs) (Corps et al.
2020a, Appx C Table C-2 and C-5).

7 This includes 30,000 ac-ft diverted through JWKIII for the Lake Roosevelt Incremental Storage Releases Project
covered under a June 2009 Environmental Assessment.
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The sum of depletions from Chief Joseph Dam Project, the Yakima Project, and the Umatilla
Phase II pump exchange (described below) compared to flows at McNary Dam vary from less
than 1 percent (820 cfs in January) to 3 percent (8,300 cfs in May) (Corps et al. 2020a Table
C-2). If we added the depletions from the CBP compared to McNary flows, the highest would
be 6 percent of flows in July (Corps et al. 2020a Table C-2 and C-3).

94.7.1.4  Umatilla Project (Tributary Irrigation Project)

The original Umatilla Project furnishes a full supply of irrigation water to more than 17,000 ac
and a supplemental supply to approximately 22,500 ac. These lands, located in north-central
Oregon, are divided into three divisions (Corps et al. 2020a Appx C p.10-11). In addition, there
are approximately 3,800 ac not included in an irrigation district that are provided either a full or
supplemental water supply from McKay Reservoir under individual storage contracts.

Reclamation prepared a BA with an additional supplement (Reclamation 2003a) that fully
describes project operations. Reclamation prepared an Operations Plan for the Umatilla Basin
Project (Reclamation 2011, 2012b) that describes the project facilities and operations.
Reclamation reinitiated consultation with NMFS on the operation of the Umatilla Project,
because the April 23, 2004, Opinion was only issued for a 10-year duration.

Reclamation prepared a new BA for the Umatilla Project and requested re-initiation of
consultation on September 15, 2016. Reclamation received a non-jeopardy Opinion from NMFS
on July 2, 2019. The consultation includes mainstem effects, but only for a short reach of the
Columbia River from McNary Dam, where the Phase II pumping facility water intake is located,
to where the Umatilla River confluence with the Columbia River. These Opinions do not include
mainstem effects downstream of the Umatilla confluence with the Columbia River. Mainstem
effects are included as part of this CRS action.

Phase I water pumped from the Columbia River is exchanged for Umatilla River flows that are
not diverted by the irrigation district, but are left in the lower 3 miles of the Umatilla River to aid
anadromous fish migration. Phase II water is pumped from the Columbia River to replace water
previously diverted from the Umatilla River (Corps et al. 2020a Appx C p.11). The Umatilla
Phase I Pump Exchange project depletes flow from March to October, with the depletions
varying from 5 cfs in March, to 80 cfs in June. The Umatilla Phase II project depletes flows
during the same months, and varies from 10 cfs to 120 cfs. The total mainstem effects, included
positive flows during some months varies from a positive 40 cfs in November, to depletions of
345 cfs in April.

9.4.7.1.5  Deschutes Project (Tributary Irrigation Project)

Tributary consultation for the Deschutes River Irrigation Project included two Reclamation
projects, including the Crooked River and Deschutes projects. The Deschutes Project is located
near Madras, Oregon. The project provides a full water supply to about 50,000 irrigable ac and a
supplemental water supply for about 48,000 irrigable ac. Reservoirs include Wickiup Reservoir,
Haystack Reservoir, and Crane Prairie Reservoir, with a total active storage of about 260,900 ac-
ft on the Upper Deschutes, and Prineville and Ochoco with an additional 111,100 ac-ft on the
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Crooked River. Reclamation prepared an operations report (Reclamation 2003a) and BA
(Reclamation 2003b) that describe in detail the authorizations, facilities, operations, and
maintenance activities associated with the Deschutes Project. These documents are incorporated
by reference.

An HCP on the operations in the Deschutes River is currently being developed, and a Draft HCP
document was submitted to the Service and NMFS in October 2019. In addition, Reclamation
has reinitiated consultation with the Service and NMFS because of the operational changes in the
Deschutes Project resulting from HCP development. Reclamation submitted a Final Deschutes
Project BA to NMFS and the Service on October 4, 2019. The tributary consultation ends at the
Deschutes River’s confluence with the Columbia River and does not include mainstem effects.
Mainstem effects are included as part of this CRS action. The flow effects occur year round, and
the depletions of the mainstem from the two projects varies from 170 cfs in March, to 1570 cfs in
May (Corps et al. 2020a Appx C Table C-7).

9.4.7.1.6  The Dalles Project (Pumping Project)

The Dalles Project, Western Division, is on the south side of the Columbia River adjacent to The
Dalles, Oregon, about 80 miles east of Portland, Oregon. The Dalles Project is not part of The
Dalles Dam, which the Corps operates. The Dalles Project pumps directly from Bonneville Dam
forebay. Although the project includes about 6,000 irrigable acres, water from the Columbia
River is supplied to an annual average of 5,600 ac that produce fruit, primarily sweet cherries
(Corps et al. 2020a Appx C p.12). The irrigation season is from about Mar 1 to October 31, and
the depletions vary from 10 cfs in April to 50 cfs in July and August (Corps et al. 2020a Tables
C-2 and C-8).

The sum of the depletions from the Chief Joseph, Yakima, Umatilla projects, Deschutes Project,
Crooked River Project, and The Dalles Project as compared to river flows at Bonneville Dam
vary from 1 percent during winter and early spring, to 4 percent during May (Corps et al. 2020a
Appx C Table C-2). If we added the depletions from the CBP compared to Bonneville flows, the
highest would be 6 percent of flows in April, May, and July (Corps et al. 2020a Appx C Table C-
2 and C-3).

9.47.1.7  Tualatin Project

The effects on the mainstem Columbia River due to operation of the Tualatin Project were
included in past FCRPS Opinions. Since then, Reclamation completed a consultation on
operations of the Tualatin Project with NMFS in 2014. Operations of the Tualatin Project were
considered to have unmeasurable flow impacts in the Willamette River as well as to the
Columbia River in the NMFS 2014 Tualatin Project Opinion (NMFS 2014b). For that reason,
Reclamation’s Columbia River flow effects from future operation of the Tualatin Project have
been removed from this consultation.
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9.4.7.1.8  Wapinitia Project

The effects on the mainstem Columbia River due to the operations of the Wapinitia Project in the
Deschutes River Basin were included in past FCRPS Opinions. An HCP on the operations in the
Deschutes River is currently being developed, and a draft HCP document was submitted to the
Service and NMFS in October 2019. In addition, Reclamation has reinitiated consultation with
the Service and NMFS because of the operational changes resulting from HCP development.
That consultation has fully analyzed the effects of operating the Wapinitia Project and has
determined that operational effects of this project are small enough that effects of operations are
unmeasurable in the Deschutes River, and therefore are unmeasurable in the Columbia River.
For that reason, Reclamation’s Columbia River flow effects from future operation of the
Wapinitia Project have been removed from this consultation.

9.4.7.1.9  Okanogan Project

Reclamation is currently conducting a separate consultation of the Okanogan Project. That
consultation will include all impacts from the operation of the Okanogan Project, including
Okanogan River flow depletions and their effects on Columbia River flows. Because the flow
depletions of the Okanogan and Columbia Rivers from the Okanogan Project are small, these
impacts are anticipated to be extremely small or unmeasurable in the Columbia River. For that
reason, Reclamation’s Columbia River flow effects from future operation of the Okanogan
Project have been removed from this consultation.

9472 Mitigation Hatcheries

Across the Action Area, numerous hatchery and production programs have undergone
consultation for effects to bull trout. A summary of the majority of the consultations is included
in the consultation completed for the U.S. v. Oregon 2018 Management Agreement and
incorporated by reference (USFWS 2018b Appx A). The following sections summarize some
(but not all) of the hatchery programs that are found in the immediate Action Area. The majority
of the hatchery production facilities and operations result in some level of take of bull trout from
handling and capture during broodstock collection or research, monitoring and evaluation
activities. In other cases, take is authorized for impacts of the operations and maintenance of the
physical structures of the hatchery facilities. In all cases, the Service has determined that the
levels of take associated will not result in the jeopardy of bull trout. Since many of the
hatcheries are related to mitigation for loss salmon resources across the Basin, the majority ofthe
facilities are located within the MCRU for bull trout.

94.7.2.1 Snake River Fall Chinook Hatchery Programs (TAILS# — 01EIFWO-212-F-0448).
05/16/2017

The operation and maintenance of facilities associated with the Snake River fall Chinook
hatchery program are located in the Snake River Basin in Idaho, Oregon, and Washington, and
the Clearwater River Basin in Idaho. The Service reviewed minor modifications to the Proposed
Action in 2018 and concluded that re-initiation of consultation was not warranted (reference
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number - 01EIFW00-2018-TA-1558). Federal Action Agencies include, NMFS (issuance of
section 10(a)(1)(A) permits, the Service (operating facilities associated with the LSRCP, Bureau
of Indian Affairs, and Bonneville (funding).

The majority of actions that bull trout may be exposed to are not likely to adversely affect these
individuals or their designated critical habitat. The exception is related to carrying out RM&E
activities involving weirs, seins, smolt traps, angling, and electrofishing during which bull trout
are incidentally captured and handled, potentially resulting in harm or mortality. The Incidental
Take Statement (ITS) identified no more than a total of 200 individuals will experience sublethal
impacts, with a possible 23 individuals suffering mortalities. These individuals are expected to
be from local populations in the Clearwater, South Fork Salmon, Tucannon, and Grand Ronde
Basins.

9.4.72.2  Construction and Operation of the Crystal Springs Hatchery Program for
Spring/Summer Chinook salmon (TAILS# — 01EIFW00-2018-F-0203). 12/20/2017

The Crystal Springs spring/summer Chinook hatchery program includes construction and
operation of a hatchery facility adjacent to the Salmon River and associated facilities and
activities on Yankee Fork and Panther Creek in Bingham, Custer, and Lemhi counties, Idaho.
Effects to individual bull trout will occur as a result of the development and construction of the
hatchery and associated facilities and from ongoing operations, particularly effects from
broodstock collection and other RM&E actions, resulting in migratory delay, capture, and
handling of bull trout. These activities occur FMO habitat (well downstream of spawning and
rearing habitat) in both the Yankee Fork and Panther creek. Because adverse effects are limited
to individual feeding, migrating, or overwintering bull trout, the Service does not expect adverse
effects at the larger population, Core Area, Recovery Unit, or range-wide levels. The Service
identified an expected level of take at specific facilities and are summarized below.

Facility construction will result in sublethal impacts (from salvage) to up to 20 bull trout in
Yankee Fork and 10 bull trout in Panther Creek; no more than one bull trout from each area is
expected result in a mortality. Broodstock collection (and associated adult RM&E) is expected
to result in sublethal impacts (from delay, capture and handling) to up to 300 individual bull trout
in Yankee Fork (15 of which may be mortalities) and 40 individuals in Panther Creek (1 of
which may result in a mortality). Finally, RM&E activities are anticipated to result in sublethal
impacts to up to 100 individuals (screw trap) and 700 individuals (electrofishing) in Yankee Fork
and to up to 100 individuals (screw trap) and 700 individuals (electrofishing) Panther Creek;
additionally, up to 15 mortalities in Yankee Form and 15 mortalities in Panther Creek are
expected.

9.472.3  Snake River Sockeye Salmon Hatchery Program (TAILS# — 01EIFW00-2017-F-
0819). 12/18/2017

The Snake River sockeye salmon hatchery program includes a range of activities at multiple
facilities and locations Idaho, Oregon, and Washington. There is a range of activities necessary
to implement the program; however, adverse effects to bull trout and designated critical habitat
are limited to the Upper Salmon River Basin and occur as harassment, injury, and mortality from
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capture, handling, surveying, and potential migration delays. The potential for bull trout or
designated critical habitat to be adversely affected outside the Upper Salmon River Basin as a
result of program activities is insignificant or discountable. Activities adversely affecting bull
trout are broodstock collection and RM&E activities involving weirs, smolt traps, seines, gill-
netting, angling, and trawling during which bull trout are incidentally captured and handled,
potentially resulting in harm or mortality. These activities are implemented by IDFG and the
Shoshone-Bannock Tribe throughout the Action Area in the Salmon River Basin in bull trout
FMO habitat. Snake River sockeye broodstock collection and RM&E do not occur in bull trout
spawning and rearing habitat. Because adverse effects are limited to individual feeding,
migrating, or overwintering bull trout, the Service does not expect adverse effects at the larger
population, Core Area, Recovery Unit, or range-wide levels.

All activities that result in adverse effects to bull trout occur on an annual basis. Adult
collection, whether for broodstock or other RM&E purposes, will occur at Sawtooth Hatchery
and Redfish Lake Creek, and is expected to result in sublethal effects to 380 individual bull trout,
with up to 12 mortalities. Juvenile outmigration monitoring will result in sublethal impacts at a
number location in the upper Salmon River watershed to 99 individual bull trout, with up to 7
mortalities. Population abundance monitoring will result in sublethal impacts to four bull trout
with up to two mortalities.

9.4.7.2.4  Nez Perce Tribal Hatchery Kelt Reconditioning Facility Construction and Program
(TAILS# — 01EIFW00-2019-1-0164). 11/14/2018

The collection and selection of steelhead for kelt reconditioning is currently conducted at Lower
Granite Dam, Little Goose Dam, and the South Fork Clearwater River (i.e., via the angler
program) where trapping and/or handling of steelhead and other anadromous species is an
ongoing activity associated with other hatchery programs or dam operations. Bull trout have
been captured or handled incidentally at these facilities in the past and will continue to be
captured and/or handled in the future with or without the kelt reconditioning program’s
collections and selections. The Service has addressed this incidental capture and handling of bull
trout in Opinions for the Snake River Fall Chinook Salmon Hatchery Program (01EIFW00-2012-
F-448) and the Clearwater Hatchery Programs (01 EIFW00-2017-F-1143) as well as in the
ongoing consultation between the Service and the Corps on the operation and maintenance of the
CRS.

9.472.5  Hood River summer steelhead and Chinook salmon production programs and
associated operation and maintenance (TAILS# — 01EOFWO00-2018-F-01410).
12/19/2017

The Hood River summer steelhead and Chinook salmon production programs are carried out at
facilities and locations throughout the Hood River Basin, in north central Oregon. The proposed
project’s effects would be caused during adult fish trap operations, rearing and acclimation,
release, and certain RM&E associated with the winter steelhead and spring Chinook production
programs. The primary effects from project operations include harassing, capture, handling, and
marking a small number of adult bull trout annually. The Service anticipates that a total of three
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bull trout may be harmed from trapping activities and an additional 35 individuals being harassed
through this same action. All individuals are likely form the Hood River Basin populations. No
mortalities are expected.

9.4.72.6  Hells Canyon and Salmon River Steelhead and Spring/Summer Chinook Salmon
Programs — Idaho and Oregon (TAILS# — 01EIFW00-2017-F-1079). 12/08/2017

The Hells Canyon and Salmon River steelhead and spring/summer Chinook salmon programs are
carried out in Idaho (Adams, Custer, Clearwater, Gooding, Idaho, Lemhi, Valley, and Valley
Counties) and Oregon (Baker County). Adverse effects to bull trout occur through capture and
handling, competition and predation, reductions in available stream habitat, and increases in
suspended sediment and turbidity. However, the effects of this consultation extend beyond the
range of the Action Area for the CRS consultation. It is expected that up to five individual bull
trout from populations in the Clearwater River will experience sublethal impacts, including up to
one mortality, from trapping activities associated with Dworshak National Fish Hatchery trap.
Individual bull trout that are adversely affected by other activates are part of populations not
generally thought to be exposed to CRS effects.

9.4.7.2.7  Melvin R. Sampson coho salmon (Oncorhynchus kisutch) facility located in Kittitas
County, Washington (TAILS# — 01EWFWO00-2017-F-0445). 07/20/2017

Melvin R. Sampson coho salmon facility located in Kittitas County, Washington. Adverse
effects to bull trout are expected to occur from implementation of broodstock collection,
interspecific competition, and RM&E activities. Broodstock collection will occur at Roza,
Prosser, Cowiche, and Wapatox dams and result in sublethal effects during capture and handling
of no more than five individual bull trout per year (up to 100 individuals over the 20-year life of
the project), with no mortalities expected. An additional unknown number juvenile, sub-adult,
and adult bull trout will be adversely affected as a result of ecological interactions (i.e.,
completion for space and other resources with hatchery-origin coho salmon). Finally, harm and
harassment is expected from monitoring, with no more than five individual bull trout per year
(up to 100 individuals over the 20-year life of the project) impacted by electrofishing and an
additional unknown number of individual harassed during spawner and snorkel surveys. All bull
trout are from local populations in the Yakima Core Area.

9.4.72.8  Northeast Oregon and Southeast Washington Spring/Summer Chinook, Steelhead,
and Rainbow trout programs funded under the LSRCP and Northwest Power Act (
TAILS# — 01EOFW00-2015-F-0154). 08/22/2016

The three Action Agencies are: NMFS (issuance of section 10(a)(1)(A) permits), the Service
(operation and maintenance of hatchery programs and facilities associated with the LSRCP), and
Bonneville (continued funding of these hatchery programs). Adverse effects are anticipated
from operation of adult collection facilities, water diversions, acclimation and release,
monitoring and evaluation, and non-routine maintenance activities associated with the proposed
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programs to individual bull trout from local populations in the following river Basins: Imnaha
River, Grande Ronde River, Asotin Creek, and Tucannon River. The Service identified an
expected level of take at specific facilities and are summarized below.

Grande Ronde River Management Unit
Big Canyon: (sublethal) 15 total; (lethal) < 2/year, 1 total over the term of the Opinion

Lostine: (sublethal) 135/year; (lethal) 6 total over the term of the Opinion

Lookingglass: (sublethal) 251/year; (lethal) no more than 5/year and 25 total over the term of the
Opinion.

Upper Grande Ronde: (sublethal) 21/year; (lethal) 3 total over the term of the Opinion.
Catherine Creek: (sublethal) 182/year; (lethal) 6 total over the term of the Opinion.

Imnaha River Management Unit
Little Sheep: (sublethal) 12/year; (lethal) 2 total over the term of the Opinion

Imnaha: (sublethal) 989/year; (lethal) 35 total over the term of the Opinion

Snake River Washington Management Unit
Tucannon: (sublethal) 535/year; (lethal) 13/year.

9.4.72.9  Continued Operation of the Clearwater Steelhead, Spring/Summer Chinook Salmon
and Coho Salmon Hatchery Programs — Idaho (Clearwater River Basin (TAILS# —
01EIFWO00-2017-F-1143). 12/15/2017

The Action Area includes the mainstem Clearwater River and associated tributaries down to and
including the Snake and Columbia rivers. Activities adversely affecting bull trout include
broodstock collection, smolt releases, RM&E activities, water withdrawal, and in-water facility
maintenance as a result of capture and handling, competition and predation, reductions in
available stream habitat, and increases in suspended sediment and turbidity. Some activities may
be in downstream proximity to bull trout spawning and rearing habitat but do not occur in that
habitat. Because adverse effects are limited to individual feeding, migrating, or overwintering
bull trout, the Service does not expect adverse effects at the larger population, Core Area,
Recovery Unit, or range-wide levels. Most individuals exposed to the action will experience
sublethal effects, with low levels of mortalities anticipated. In total, the Service expects up to
320 individuals to be subjected to sublethal effects, with up to 19 of these resulting in mortalities.

9.472.10 Umatilla Hatchery Program (TAILS# — 01EIFW00-2008-F-0109). 09/12/2008

The Umatilla Hatchery Program is primarily carried out at facilities located within the Umatilla
River watershed, with additional associate facilities and activities occurring in the Walla Walla
Basin and even a small extent of the Columbia River. The effects of the Project elements are
expected to be limited to individual bull trout in the Umatilla River and Walla Walla River Core
Areas. The release of hatchery-raised Chinook, steelhead, and coho smolts into the Umatilla
River, each year, will likely result in direct or indirect interactions between the hatchery-raised
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fish and bull trout. Hatchery fish will eat prey, occupy space in the river, provide food for
predators, influence nutrient flow through carcasses, and potentially introduce pathogens.

A small number of bull trout may be temporarily disrupted from their normal behavior during
Project activities such as adult broodstock collection, smolt releases, and adult releases.
Additionally, based on past experience with Project activities, the Service expects death or
significant injury to be extremely rare from Project activities but are likely to occur during
Project’s activities during capture, genetic sampling and release at Three Mile Falls Dam
facilities. Project activities are not likely to adversely affect bull trout local populations in the
Umatilla and Walla Walla River Core Areas and effects to the Umatilla-Walla Walla Recovery
Unit are likely to be minimal.

The Service anticipates that at least one bull trout may be annually killed, harmed or harassed
through activities undertaken as part of the Proposed Action. The Service estimates a total of
three (3) bull trout may be lethally taken every 10 years by Project activities and of these three,
no more than one (1) bull trout may be /ethally taken in any given year.

9.472.11 Walla Walla Basin Spring Chinook Hatchery Program (TALIS# —01EOFWO00-
2018-F-0527). 07/19/2018

The Walla Walla spring Chinook hatchery program includes construction and operation of a
spring Chinook salmon hatchery on the South Fork Walla Walla River in Umatilla County,
Oregon. Effects to individual bull trout from local Walla Walla River populations will occur as a
result of in-water construction to build the facility, with ongoing operations, particularly effects
from broodstock collection and other actions, resulting in migratory delay, capture, and handling
of bull trout.

In-stream and near-water construction activities are expected to result in the injury and possibly
death of a small number of bull trout that happen to be in the immediate vicinity of the project
area when the work takes place. An exact number of fish taken cannot be quantified, but it is
expected to be less than 20 sub-adult fish and three adult fish.

Over the initial ten-year period covered by the consultation, operation of the hatchery and the
broodstock collection trap at Nursery Bridge is expected to result in the harm and harassment of
bull trout on an annual basis. Most of this take will be occurring during times of the year when
adult bull trout are migrating upstream. The vast majority of take is expected to be non-lethal
with few long-term consequences to the affected fish. However, it is anticipated that up to five
adult fish per year are expected to be either significantly injured or killed by impingement on the
weir or trap box, time spent in the trap box, or problems associated with handling (e.g.,
processing, PIT-tagging, transporting). A small number of bull trout are expected to avoid
entering the trap and thus will be prevented from migrating upstream to their spawning grounds,
however this needs to be monitored to confirm the number of fish affected is small.
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9473  Tributary Habitat Improvement and Restoration Programs

Bonneville funds tributary habitat improvements related to mitigation and restoration efforts for
impacts of CRS on listed salmon and steelhead populations. Bonneville has completed
consultation with the Service on the impacts and benefits of tributary habitat improvement and
restoration actions occurring within bull trout habitat. The Habitat Improvement Programmatic
Consultation has been renewed several times and is currently in consultation. The Service
authorized take of bull trout from handling, capture, and other behavioral effects as a result of
restoration projects. The intent of the action is to improve habitat conditions for aquatic species.

Both the USFS and Corps have developed programmatic consultations with the Service for
habitat restoration activities occurring within their jurisdiction. As with the Habitat
Improvement Programmatic consultation, the Service has authorized take of bull trout during
activities to improve aquatic habitat.

9.5 Summary of Baseline Conditions

951 Kootenai Sturgeon and Critical Habitat

Kootenai sturgeon occur in the Kootenai River Basin in Idaho, Montana, and British Columbia,
Canada. Kootenai sturgeon were listed as endangered under the ESA on September 6, 1994. In
2019, an interim progress report from IDFG estimated that the wild adult Kootenai sturgeon
population abundance had declined from approximately 2,072 individuals in 2011 to 1,744
individuals (confidence interval 1,232 to 2,182) in 2017 (Hardy and McDonnell 2019). Annual
survival rates (estimated by mark-recapture analysis) are estimated to be approximately 96
percent. The primary threats to Kootenai sturgeon stem from the presence and operations of
Libby Dam, and fall into three main categories: (1) reductions in peak spring flows, (2)
alterations to the annual thermal regime in the Kootenai River, and (3) reductions to/losses of
nutrients and fundamental ecosystem processes (e.g., food web, floodplain interaction, riparian
function).

Changes in hydrology from Libby Dam operations include a decrease in annual peak discharges,
a decrease in the duration of high and low flows, an increase in the duration of moderate flows,
and a redistribution of seasonal flow characteristics. Together, these changes have affected the
stage, velocity, depth, temperature, and shear stress within the river, which in turn have altered
sediment and nutrient transport conditions and have greatly reduced the physical forces needed
to produce and maintain physical habitat diversity and complexity. The reductions in peak
spring flows and associated altered river conditions during the Kootenai sturgeon spawning
period are the likely reason Kootenai sturgeon spawn over sand and silt substrates downstream of
Bonners Ferry, rather than over the rocky substrates from Bonners Ferry upstream to Kootenai
Falls.

The presence and operations of Libby Dam have also substantially influenced biological
processes in the Kootenai River by affecting nutrient and carbon transport and altering thermal
regimes; Koocanusa Reservoir has acted as a nutrient sink, decreasing the productivity and
overall carrying capacity of the system downstream. The result of all these changes has been
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significant impacts to the food web, including periphyton, aquatic insects, and fish populations.
These changes negatively affect Kootenai sturgeon via reductions in prey items that are
important for early life stages, and reduction in overall ecosystem productivity, which negatively
affects all life stages.

9511 Kootenai Sturgeon Critical Habitat

Critical habitat for the population was designated in 2001 (66 FR 46548). An interim rule
designating additional critical habitat was published in 2006 (71 FR 6383) and a final rule
published in 2008 (73 FR 39505). Both the meander and the braided reach are located entirely
within Boundary County, Idaho, respectively downstream and upstream of Bonners Ferry. A
total of 18.3 RM is designated as critical habitat for Kootenai sturgeon.

Four PCEs are defined for Kootenai sturgeon critical habitat (73 FR 39506). These PCEs are
specifically focused on adult migration, spawning site selection, and survival of embryos and
free-embryos, the latter two of which are the life stages now identified as limiting the
reproduction and numbers of the Kootenai sturgeon.

The Meander Reach consists of sand/silt substrate and low water velocities (less than 3.3 ft/s).
Significant changes to this reach caused by the construction and operation of Libby Dam include:
1) a decrease in suspended sediment; 2) the initiation of cyclical aggradation and degradation of
the sand riverbed in the center of the channel; 3) a reduction in water velocities; and 4)
reductions in floodplain interactions and riparian function, which negatively affect primary and
secondary productivity.

The braided reach consists of rocky substrate and higher water velocities (greater than 3.3 ft/s).
The presence and operation of Libby Dam has negatively affected this reach by: 1) reducing
river depth, and reducing floodplain interactions and riparian function, which negatively affect
primary and secondary productivity.

Beginning in 2011, multiple habitat restoration projects have been implemented in the meander
and braided reaches, as part of the Kootenai River Habitat Restoration Program. Projects
implemented to date include addition of rocky substrate at sturgeon spawning sites, side channel
restoration, bank stabilization, island construction, pool construction, construction of pool-
forming structures, riparian restoration and enhancement, and floodplain reconnection and
enhancement. Implementation of these projects have increased and/or enhanced in-river
complexity, access to suitable habitats for spawning sturgeon, overall floodplain area and
function, overall riparian area and function, and fundamental ecosystem processes.

9572 Bull Trout and Critical Habitat

In 1999, the Service listed all populations of bull trout in the coterminous U.S. as threatened
under the ESA under one single DPS. Though wide ranging in parts of Oregon, Washington,
Idaho, and Montana, bull trout in the Columbia River Basin presently occur in only about 45
percent of the historical range (USFWS 2015a). As the Service developed the Recovery Plan,
bull trout populations were further refined into six Recovery Units across the listed entity and
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109 Core Areas, six Historic Areas, and one RNA (USFWS 2015a). The Action Area for the
FCRPS/CRS, which covers a vast majority of the Columbia River Basin in Montana,
Washington, Oregon and Idaho, overlays with three of the six Recovery Units and interacts to
some extent with bull trout from 46 Core Areas, 4 historic areas and one RNA (45 percent of the
listed entity).

Across the Action Area, declining trends due to the combined effects of habitat degradation and
fragmentation, blockage of migratory corridors, poor water quality, angler harvest and poaching,
entrainment into diversion channels and dams, and introduced non-native species (e.g., brook
trout) have resulted in declines in range-wide bull trout distribution and abundance (USFW'S
2015a, b, c, d, e). In nearly all Core Areas and Recovery Units within the Action Area, the main
threat facing the stability and long-term viability of bull trout is diminishing connectivity
between Core Areas and local populations. In some areas, populations are stable (.e.g.,
Clearwater River Core Areas). However, many populations and Core Areas are depressed and
declining (e.g. Kootenai River, Yakima River, and Umatilla River Core Areas). Sixteen of the
46 Core Areas (41 percent) representing at least 86 local populations that may interact with the
Action Area are considered depressed. Of the 30 Core Areas considered stable, more than half
have minimal interactions with the Action Area, primarily through entrainment into the Action
Area (Table 8). The large geographic area of the Columbia River Basin within the Action Area,
which represents half of the Recovery Units and geographic range of the bull trout, makes it
critically important to the continued persistence and recovery of bull trout.

9.5.2.1  Bull Trout Critical Habitat

As with the listed entity of bull trout, designated critical habitat in the Action Area overlays six
of 32 CHUs. The majority of the Action Area occurs within important FMO habitat for bull
trout. In all six CHUs, PBFs are degraded or not properly functioning due to impacts to

migratory corridors, natural hydrographs, water quality and temperature, and introduced species
(Table 9).
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Table 8. Summary of Baseline Conditions for bull trout by Core Area within the Action Area.

Recovery # of Local Status
. Core Areas . Presence/Use of Action Area
Unit Populations (Stable/
Depressed)
Lake Koocanusa 2 Stable Year-round use. Documented entrainment through Libby Dam at unknown quantities.
Kootenai 8 Depressed Year-round use. Access to spawning areas impacted by dam operations.
Hunery Horse Year-round use. Large numbers of bull trout utilize reservoir and entrainment through
ey ! 10 Stable the dam is likely, annual catch and harvest records total over 7000 individuals between
Reservoir
2004 and 2010.
Flathead Lake 17 el Year-round use. Populations dechmpg.' Data 1nd1.cates between 1300 and 1600 adults
within reservoir.
Cralmlsia Swan River 9 Stable Entrained into Action Area at low numbers, unable 'to return to Core Area due to
natural and manmade barriers.
Headwaters Entrained into Action Area at low numbers, unable to return to Core Area due to
Bull Lake 1 Stable .
natural and manmade barriers.
Lbetiss LFind) 15 Depressed Entrained into Action Area at low numbers over Cabinet Gorge Dam
Oreille (LPO) A P g
LPOB 19 Stable All life stages are present year round
LPO C 1 Depressed Up to 150 individuals, within mainstem Pend Oreille River entrained over Albeni Falls
p Dam. Passage barrier until construction in 2030 for sub-adults and adults.
. Occasional entrainment into Action Area, unable to return to Core Area due to natural
Priest Lake 5 Depressed .
and manmade barriers.
NE WA RNA 0 D Occasional adult 1r.1d1V1duals present, likely entrained from upstream Core Areas, but
source populations are unknown. Fewer than 25 observed over last 10 years.
Methow 10 D Regular year-round use of mainstem Columbia River. Observed at most mainstem
non-federal dams.
. Regular year-round use of mainstem Columbia River. Observed at most mainstem
Entiat 2 Depressed
non-federal dams.
Mid- Wenatchee 7 Stable Regular year-round use of mainstem Columbia River. Observed at most mainstem
Columbi non-federal dams.
N Potential for downstream movement into Columbia River through entrainment.
Yakima 15 Depressed Historical use was likely, no current observations. If present, likely at very low
numbers due to small population size.
NF Clearwater 12 Stable Year-round use of Dworshak Reservoir. Low levels of entrainment at Dworshak Dam
documented.
SF Clearwater 5 Stable Likely seasonal migratory use of mainstem Clearwater below Dworshak Dam at

unknown levels.
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Status

Recovery # of Local
. Core Areas . Presence/Use of Action Area
Unit Populations (Stable/
Depressed)
Selway 10 Stable Likely seasonal migratory use of mainstem Clearwater below Dworshak Dam at
unknown levels.
Lochsa 17 Stable Likely seasonal migratory use of mainstem Clearwater below Dworshak Dam at
unknown levels.
Imnaha ] Stable Regular year-round use of the Snake River upstream of Action Area. Estimates of 800
to 1200 individuals from Basin in Snake River per year.
Grande Ronde 17 Stable No documented use of Snake River; however, 7 of 17 local populations support
(4 Core Areas) migratory life histories that may use Action Area at low numbers.
Asotin 1 Depressed Documented movement to Snake River at low numbers, due to small population size.
Tucannon 5 Depressed Regular use of Snake and Columbia rivers, presence expected year-round at unknown
Mid- p quantities. Documented passage at all four Snake River dams and McNary Dam.
Colqmbla Walla Walla 3 Depressed Documented movements to Columbia River year-round, peaking in September
(Contlnued) through Febrllary.
Not documented leaving Touchet/Walla Walla Basin. No barriers to movement into
Touchet 3 Stable .
Action Area, some use expected at very low numbers.
. Occasional observations at Columbia River Dams, low use likely due to small
Umatilla 1 Depressed L .
population size and seasonal barriers.
MF John Day 3 Depressed Limited information on use of mainstem Columbla Rlver, but likely at very low
numbers based on observations at mainstem dams.
Up Main John Limited information on use of mainstem Columbia River, but likely at very low
2 Depressed . .
Day numbers based on observations at mainstem dams.
NF John Day 7 Depressed Limited information on use of mainstem Columbla Rlver, but likely at very low
numbers based on observations at mainstem dams.
Upper Salmon River 123 Stable No documented use of mainstem Snake River, however, no barriers to downstream
Snake River | (10 Core Areas) movement into Action Area. Presence likely at very low numbers.
Lower Not well documented, but use of the Columbia River is likely at low numbers based on
5 Stable . . ;
Deschutes occasional observations at mainstem dams.
Klickitat 1 Depressed Low likelihood of presence based on resident life history and small population
Coastal numbers.
. Not well documented, but use of the Columbia River is likely at low numbers based on
Hood River 1 Depressed . . .
occasional observations at mainstem dams and Clear Branch Dam.
R Occasional entrainment into Action Area possible, unable to return to Core Area due
Lewis River 3 Depressed

to natural and manmade barriers.

Green cells: documented use or high likelihood of presence in Action Area
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Table 9. Summary of Baseline Conditions for designated bull trout critical habitat by Critical Habitat Unit within the Action Area.

R Critical | # of gus;l:ﬁcati(.ml
eIcJ(:l\;::ry Habitat |Subunit O{USslial’Sla Physical or Biological Features (PBF) Status in Action Area
Unit S 2010b)

. Present and Functioning at Risk. Lake Koocanusa functioning well. Lost floodplain connectivity
and wetland development due to dam operation and shoreline development through entire CHU,
especially downstream of Libby.

. Present and Not Properly Functioning. Dam construction and operation created partial/seasonal

Stlrlg II: g?si migration barriers to spawning areas.
adfluvial . Present and F'unct'ioning' at Risk. High leve}s pf forage in Lake Kochnusa Subunit, however,
populations reduced nutrient inputs in Kootenai River limit growth and productivity.
across the range . Present and Functioning at Risk due to some areas of cover and shelter. However, the regulated
e A Tl nature limits complexity and riparian function.
River Basin D) Koocanusa and . Present and Properly Functioning. Reservoir habitat is stratified providing cold water refugia, flow
CHU 30 largest spawning management has cooled summer river temperatures in riverine portions of CHU
run of bull trout | 6. Not Present in Action Area
i fie 7. Present and Not Properly Functioning. Operati f Libby D Itered hyd h, modifyi
River in British . perly Functioning. Operation of Libby Dam altered hydrograph, modifying
Columbia base, peak and low flows outside of historic ranges
. Canada ’ . Present and Functioning at Risk. Healthy water quality and quantity in Lake Koocanusa, However,
Columbia ’ downstream areas are limited by elevated temperatures, high TDG, low nutrients, mining
Headwaters contaminants, and Didymo outbreaks

. Present and Functioning at Risk. Presence of non-native competitive and predatory species as well
as hybridizing species throughout, though little indication of impacts to populations

. Present and Functioning at Risk. While tributaries and many areas in CHU are functioning, the
Action Area has been significantly altered by lost floodplain connectivity.

Considered . Present and Not Properly Functioning. Subunits divided by migratory barriers across entire CHU,

evolutionary where few have passage facilities.

heart of adfluvial | 3 present and Properly Functioning. High levels of native and non-native forage across the CHU
girel; g(;rsli(n 12 z;lel 11;22'[;;3:; 4. Present a.nd. Functionipg at Risk d}le to some areas of cover and shelter. However, the regulated
CHU 31 lakes (.2, nature limits complexity and riparian function

Flathead Lake . Present and Functioning at Risk. Lake Pend Oreille and Flathead Lake provide stratified coldwater

and Lake Pend habitat. In the summer, regulated flows from Hungry Horse using selective withdrawals provides

Oreille). water temperatures to match local natural stream temperatures. However, the Pend Oreille and Clark

Fork rivers experience elevated summer water temperatures.

. Not Present in Action Area

186




Justification

R Critical | # of for E tial
eIcJ(::;fry Habitat [Subunit O{USSI?’%I:’Sla Physical or Biological Features (PBF) Status in Action Area
Unit S 2010b)

Considered . Present and Not Properly Functioning. Operation of Hungry Horse, Cabinet Gorge, Albeni Falls,
evolutionary Box Canyon, and Boundary dams (as well as dams outside the Action Area) significantly altered
heart of adfluvial hydrograph, modifying base, peak and low flows outside of historic ranges across the entire CHU

Columbia 1%321; E(e)lrsli(n 12 bull trout due to . Present and Not Properly Fqngtioning. Small areas of good water qua.li?y, primarily in tr.ibutarie.s. .

Headwaters| CHU 31 (contimued) the large natural Across CHU, water quality is impacted by elevated sediment and turbidity, elevated nutrients, mining

(continued) o lakes (e.g. contaminants, high water temperatures, and elevated TDG.
Flathead Lake . Present and Not Properly Functioning. Presence of non-native competitive and predatory species as
and Lake Pend well as hybridizing species throughout entire CHU in the Action Area. Northern pike, brook trout
Oreille). and lake trout represent significant threats across the CHU.

. Present and Functioning at Risk. Transportation corridors, channel straightening, and reservoir
operation has reduced or limited floodplain connectivity, wetland formation, and thermal refugia
areas. Reservoir provides some thermal refugia due to stratification.

. Present and Functioning at Risk. Dworshak Dam significantly influences migration throughout
North Fork Clearwater, however, other areas in CHU have few barriers to movement.

. Present and Functioning at Risk. Variety of native and non-native prey species, however,
loss/decline of native salmonid decreases functionality of PBF.

Sl (B . Present and Functioning at Risk. Mainstem Clearwater River has reduced complexity and low
maintaining bull wood recruitment due to dam. Above Dworshak Dam and in tributaries, habitat complexity is
trout distribution functioning properly.

Mid- Clearwater within this . Present and Functioning at Risk. Elevated temperatures throughout from altered flow regime and

Columbia |Ver CHU 5 unique shoreline development.

21 geographic . Not Present in the Action Area.

region of the . Present and Functioning at Risk. Dworshak Dam alters flows and the hydrograph in the North Fork
MCRU Clearwater and mainstem Clearwater rivers. Tributary hydrographs are generally similar to historic

conditions.

. Present and Functioning at Risk. Elevated water temperatures and TDG influence much of the

CHU.

. Present and Functioning at Risk. Presence of brook recognized as a concern in the CHU.
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Justification

Recover Critical | # of for Essential
"“IY| Habitat [Subunit Physical or Biological Features (PBF) Status in Action Area
Unit | S (USFWS
2010b)
. Present and Not Properly Functioning. Lost floodplain connectivity and wetland development due
to dam operation and shoreline development through entire CHU.
. Present and Functioning at Risk. Most dams have some level of passage (except Chief Joseph and
Grand Coulee), though it is likely insufficient for bull trout.
. Present and Functioning at Risk. Variety of native and non-native prey species, however,
. loss/decline of native salmonid populations decreases functionality of PBF.
Essential for
conserving the - Present and Not Properly Functioning. Dam operations and shoreline development have removed
Mainstem ST fluvial migratory complexity through entire CHU.
Upper (single life history types | 5. Not Present per Critical Habitat Designation. Temperatures are seasonally not properly functioning
Columbia . exhibited by for migratory bull trout use.
) unit, no
River CHU ——— many of the
22 populations from | 6. Not Present in the Action Area.
adjacent Core
Areas. . Present and Not Properly Functioning. Dam operation within and outside the CHU highly
influence the hydrograph through entire CHU.
Mid- . . Present and Not Properly Functioning. Water quality impairments throughout entire CHU from
Columblz elevated temperatures, agricultural runoff, and TDG. Irrigation withdrawals throughout likely
(ceniiue) influence total water quantity.
. Present and Not Properly Functioning. Numerous non-native competitive and predatory species
found throughout the CHU.
. Present and Not Properly Functioning. Lost floodplain connectivity and wetland development due
Conserves to dam operation and shoreline development through entire CHU.
migratory life . Present and Functioning at Risk. All facilities include some level of passage, but likely insufficient
history for bull trout. In addition, elevated temperatures throughout seasonally impede passage between
Mainstem N/A |cxpression, . dams and into tributaries. . : . .
Snake (single facilitates genetic| 3. Present and Functioning at Risk. Variety of native and non-native prey species, however,
River CHU | unit, no exchange, and loss/decline of native salmonid populations decreases functionality of PBF.
23 subunits) igi?lreecstivity . Present and Not Properly Functioning. Dam operations and shoreline development have removed

between adjacent
populations and
Core Areas.

complexity through entire CHU.

. Not Present per Critical Habitat Designation. Temperatures are seasonally not properly functioning

for migratory bull trout use.

. Not Present in the Action Area.
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Justification

Recover Critical | # of for Essential
"“IY| Habitat [Subunit Physical or Biological Features (PBF) Status in Action Area
y g
Unit | S (USFWS
2010b)
anserves ' 7. Present and Not Properly Functioning. Dam operation within and outside the CHU highly
migratory life influence the hydrograph through entire CHU.
: history . 8. Present and Not Properly Functioning. Water quality impairments throughout entire CHU from
. l;/IaIEStem N/A f‘xp{.essmn, : elevated temperatures, agricultural runoff, and TDG. Water withdrawals throughout likely influence
Mid- ‘ nake (Sse acilitates genetic total water quantity.
Columbia |River CHU |18 exchange, and
(continued) |23 unit, no ensures ’
. subunits) .. ; -
(continued) connectivity 9. Present and Not Properly Functioning. Numerous non-native competitive and predatory species
between adjacent found throughout the CHU.
populations and
Core Areas.
Provides essentiall 1- Present and Not Properly Functioning. Lost floodplain connectivity and wetland development due
foraging to dam operation and shoreline development through entire CHU.
migratin;g il 2. Present and Functioning at Risk. Most dams have some level of passage (except Chief Joseph and
overwintering Grand Coulee), though it is likely insufficient for bull trout.
habitat for extant | 3- Present and Functioning at Risk. Variety of native and non-native prey species, however,
tributary loss/decline of native salmonid populations decreases functionality of PBF.
Mainstem N/A populations and | 4. Present and Not Properly Functioning. Dam operations, navigation channel maintenance, and
Lower ol connectivity shoreline development have removed complexity through entire CHU.
Coastal Columbia Lglslliltlgnf) between these 5. Not Present per Critical Habitat Designation. Temperatures are seasonally not properly functioning
River CHU subu’ni ts) Core Areas, as for migratory bull trout use.
8 well as 6. Not Present in the Action Area.
facilitating the | 7 present and Not Properly Functioning. Dam operation within and outside the CHU highly
potential influence the hydrograph through entire CHU.
reestablishment

of a population
within the White
Salmon River

. Present and Not Properly Functioning. Water quality impairments throughout entire CHU from

elevated temperatures, industrial and agricultural runoff, and TDG.

9

. Present and Not Properly Functioning. Numerous non-native competitive and predatory species

found throughout the CHU.

1) Groundwater sources; 2) Migration corridors; 3) Forage Base; 4) Habitat complexity; 5) Water temperatures; 6) Spawning gravels; 7) Natural hydrograph; 8)
Water quality and quantity; 9) Low non-native populations.
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10 EFFECTS OF THE ACTION

Effects of the action are all consequences to listed species or critical habitat 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.
(See § 402.17).

10.1 Kootenai River White Sturgeon And Designated White Sturgeon Critical Habitat

The following analysis evaluates the effects of the Proposed Action on Kootenai sturgeon and its
designated critical habitat, which evaluates all future consequences to the species and critical
habitat that are reasonably certain to be caused by the Proposed Action, including the
consequences of other activities that are caused by the Proposed Action, and how those impacts
are likely to influence the conservation role of the Action Area for the Kootenai sturgeon and its
designated critical habitat.

10.1.1 Consequences of the Action on the Kootenai Sturgeon

10.1.1.1 Libby Dam Operations

The proposed strategy related to operation of Libby Dam to improve the recruitment of juvenile
Kootenai sturgeon into the population involves flow augmentation from Libby Dam for sturgeon
spawning and incubation. The proposed sturgeon flow operation is a combination of three
approaches: 1) releases from Libby Dam during the Kootenai sturgeon spawning season and in
coordination with the Flow Plan Implementation Protocol (FPIP) process; 2) use of the selective
withdrawal facilities to achieve appropriate downstream river temperatures; and 3) a tiered
volume approach as described in Figure 3. The tiered flow approach varies the volume of water
available for sturgeon conservation each year depending on the May 1 forecast of total volume
into Koocanusa Reservoir expected during the April through August period. Based on this
approach there is no flow augmentation during low water years.

As described in the Proposed Action section, Libby Dam will be operated consistent with VARQ
FRM procedures. VARQ provides greater assurance that Koocanusa Reservoir will refill in
medium runoff years. The Variable December Flood Control Curve recommendation was
developed and procedures for its application were first implemented in 2004. This operation has
the potential of expanding spring and summer storage volumes by up to 300 maf when early
runoff forecasts predict lower than normal runoff volumes. The Proposed Action modifies the
VARQ FRM procedure to provide water managers more flexibility to incorporate local
conditions in the draft rate and account for planned releases during refill, such as the Sturgeon
Volume. These modifications improve water management flexibility to respond to local FRM
conditions and increase the chances of refill.

The Proposed Action also involves limited seasonal ramping rates that are unchanged from the
2006 Opinion.
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As described in the Effects of Libby Dam on Kootenai Sturgeon Habitat sub-section (9.3.2.6) of
the Environmental Baseline section, the operation of Libby Dam has significantly altered
conditions in the Kootenai River, by reducing river depth, maximum river stage, and the duration
and extent of the annual spring freshet. Libby Dam operations have also altered the thermal
regime and nutrient transport in the Kootenai River. Under the Proposed Action these effects are
expected to continue.

Prior to the construction and operation of Libby Dam, the natural hydrograph of the Kootenai
River downstream of the dam consisted of a spring freshet (elevated river flows from rain or
meltwater) with high peak flows, followed by a rapid drop in flows into August (Figure 2). Tetra
Tech (2004) found that the primary changes in hydrology from Libby Dam operations included a
decrease in annual peak discharges on the order of 50 percent, a decrease in the duration of high
and low flows, an increase in the duration of moderate flows, and a redistribution of seasonal
flow characteristics. Together, these changes have affected the stage, velocity, depth,
temperature, and shear stress within the river, which in turn have altered sediment and nutrient
transport conditions and have greatly reduced the physical forces needed to produce and
maintain physical habitat diversity and complexity (Anders et al. 2002; Burke et al. 2009, KTOI
2009). Despite the dam’s water temperature control structure, hydropower generation and
necessary flood control operations preclude winter river temperatures from being as cold as they
were prior to dam construction. Under the Proposed Action these effects are expected to
continue. Further, pre-dam fisheries investigations and inventories stated that prior to the
construction of Libby Dam, Kootenai sturgeon spawned in the roughly 1-mile stretch of the
Kootenai River downstream of Kootenai Falls (Corps 1971; MFWP 1974). The reductions in
peak spring flows and associated altered river conditions (stemming from Libby Dam operations
under the Proposed Action) during the Kootenai sturgeon spawning period are likely to continue
to cause Kootenai sturgeon to spawn over unsuitable sand and silt substrates downstream of
Bonners Ferry, rather than over the suitable rocky substrates that exist from Bonners Ferry
upstream to Kootenai Falls.

Additionally, average water temperatures in the Kootenai River are typically warmer in the
winter and colder in the summer than they were prior to the construction and operation of Libby
Dam (Corps 2005). Current average spring temperatures tend to be cooler than under pre-dam
conditions (Figure 4), and the differences may be increased even more when flow from Libby
Dam dominates the total river flow (Corps 2005). These temperature alterations may affect
Kootenai sturgeon in multiple ways. For example, warmer winter river temperatures may cause
juveniles to engage in foraging behavior at a time when food availability is low (Kynard et al.
2009). Additionally, cooler river temperatures in the spring may delay the onset of spawning in
adults and/or slow rates of development in larvae and juveniles.

To date, flow releases from Libby Dam have not resulted in documented reproduction of a single
year-class of Kootenai sturgeon at levels which are considered significant to the survival of the
species per the Revised Recovery Plan downlisting and delisting criteria (USFWS 2011a; 2019,
pg. 17; Anders 2017, pg. 16). This includes releases of maximum powerhouse capacity and tests
of releases above powerhouse capacity in 2010-2012. Under the Proposed Action these effects
may continue. However, recent adjustments to the management of sturgeon flows from Libby
Dam have produced encouraging results. Specifically, during the 2017 spawning season,
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approximately 47 percent of the sonic-tagged adult sturgeon that were expected to spawn were
detected in the braided reach upstream of the Highway 95 Bridge (RM 153) (IDFG 2017, pg.
14). During the 2018 spawning season, approximately 40 percent of the sonic-tagged spawning
sturgeon were detected in the braided reach, including seven individuals that migrated well
upstream of the Highway 95 bridge (IDFG 2018, pg. 14). These results represent an increase in
the percentage of sonic-tagged adult spawners detected upstream of the bridge in previous years
(33 percent in 2016, 24 percent in 2015, and 30 percent in 2014 (IDFG 2016, pg. 8). A statistical
analysis by IDFG showed a positive relationship between the likelihood of tagged spawners
migrating upstream of Bonners Ferry and the recent adjustments to sturgeon flows (IDFG 2018,
pg. 19). Additionally, in 2018 a fertilized sturgeon egg was collected in the braided reach,
indicating that some sturgeon spawning had occurred in the more suitable habitat present in that
reach (IDFG 2018, pg. 15).

As described in the Effects of Libby Dam on Kootenai Sturgeon Habitat sub-section (9.3.2.6),
operation and maintenance of Libby Dam will result in effects to the larger Kootenai River
ecosystem, including loss of floodplain and riparian functions, which will result in reductions in
nutrient and food availability in the reaches downstream of Libby Dam. Koocanusa Reservoir
will also continue to act as a nutrient sink, decreasing the productivity and overall carrying
capacity of the system downstream (Tetra Tech 2004; Burke et al. 2009). Additionally, winter
power peaking at Libby Dam will alter winter flows and river temperatures, and increase
downstream erosion and scour. Aquatic and terrestrial vegetation that would have normally
provided secure riparian habitat along river margins will continue to be lacking, as will stabilized
soils that are needed to fully reestablish each summer. As a result, fine sediment materials will
be more easily eroded and swept back into the channel. The result of these changes will continue
to be significant negative impacts to the food web, including periphyton, aquatic
macroinvertebrates, and fish populations (Hoyle et al. 2014; Minshall et al. 2014). These
changes will continue to negatively affect Kootenai sturgeon via reductions in prey items that are
important for early life stages, and reduction in overall ecosystem productivity, which negatively
affects all life stages.

Implementation of the Proposed Action is also likely to continue to result in substantially
decreased suspended sediment levels in the Kootenai River. Suspended sediment records for the
Libby Dam era show that the only one notable, multi-week suspended sediment transport event
with streamflow that approached pre-Libby Dam conditions took place from April 24 to July 5,
1974, during the Kootenai sturgeon spawning season (Barton 2004, Corps 2005). Suspended
sediment and turbidity may be a critical component of flow that allows for Kootenai sturgeon
egg and larvae survival. Reductions in sediment loading following the construction of Libby
Dam are also directly associated with reductions in downstream nutrient loading, which has
significantly reduced biological production through reduced nutrient and food availability for
Kootenai sturgeon (Hoyle et al. 2014; Minshall et al. 2014).

Further, from 2005 to 2010, over one million fertilized sturgeon eggs or free-embryos were
annually released into reaches of the Kootenai River that have suitable rocky substrates.
However, subsequent field sampling failed to show an increase in the capture of unmarked
juvenile sturgeon (Anders 2017, pg. 15). These data have led sturgeon managers to hypothesize
that Kootenai sturgeon are experiencing a second early life stage survival bottleneck due to lack
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of nutrients and food (USFWS 2011c, pg. 18) and, in combination with the information in the
above paragraphs, indicate that implementation of the Proposed Action is likely to suppress in-
river production of juvenile Kootenai sturgeon.

As discussed, the effects from the proposed operation and maintenance of Libby Dam will
include significantly altered river conditions such as reductions in river depth, maximum river
stage, duration and extent of the freshet, floodplain interactions, riparian function, and other
fundamental ecosystem functions. This, in turn, will disrupt normal sturgeon spawning behavior
by limiting spawning site selection within the braided reach of the Kootenai River that is likely
to limit significant natural recruitment of the Kootenai sturgeon. Spawning in unsuitable habitats
with sandy substrate and low water velocity will adversely affect Kootenai sturgeon through high
levels of embryo and free embryo mortality. Additionally, the loss of essential ecosystem
functions and nutrient inputs in the Kootenai River will adversely affect Kootenai sturgeon by
creating an environment where larval sturgeon lack sufficient food and prey items necessary for
survival.

However, as noted throughout this opinion, several actions have been undertaken by the Action
Agencies to help reduce the effects described above, and recent data indicates those actions are
beginning to show encouraging results. For example: 1) adjustments to Libby Dam releases
during the Kootenai sturgeon migration and spawning period, in combination with habitat
restoration projects in the Meander Reach are positively related to an increase in the proportion
of tagged spawners migrating into suitable habitat in the braided reach; 2) releases of hatchery-
origin Kootenai sturgeon have minimized the demographic effects of recruitment failure as well
as maintained the genetic diversity of the wild population; 3) injection of nutrients into the
Kootenai River and Kootenay Lake have replaced some of the nutrient losses stemming from
Libby Dam operations and helped to increase primary productivity; and, 4) multiple large-scale
habitat restoration projects have been implemented that address the effects described above, such
as bank stabilizations, floodplain creation, reconnection and enhancement, riparian enhancement,
side-channel restoration, and tributary restoration. All of these activities will continue under the
Proposed Action.

10.1.1.2 Kootenai River Habitat Restoration Project

The effects to Kootenai sturgeon and its designated critical habitat from construction of
restoration projects under the Kootenai River Habitat Restoration Program were consulted on in
the Service’s opinion for the Kootenai River Habitat Restoration Program (USFWS 2013b).
However, because the Proposed Action includes continued annual implementation of habitat
restoration projects, and given the suite of habitat restoration projects that have been
implemented to date, the effects to Kootenai sturgeon from all restoration projects in the
Kootenai Basin, in relation to the effects from CRS operations, must be considered in this
Opinion.

From 2011 to 2019, 12 habitat restoration projects have been successfully implemented in the
Braided, Straight, and Meander reaches of the Kootenai River. The major treatment types that
have been implemented include: construction of pools and pool-forming structures; construction
of in-river and bank structures; side-channel reconnection and restoration; floodplain creation,
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reconnection, and enhancement; riparian enhancement; tributary restoration; and placement of
rocky substrates in known spawning areas. Under the Proposed Action, the Action Agencies
have committed to funding and implementing a minimum of one major habitat restoration
project per year through at least 2025 (after 2025 additional projects may continue to be
implemented, pending the results of an assessment of implemented restoration projects).
Together, these projects have produced, and are expected to continue to produce, increased river
depth and complexity, reduced bank erosion, increased available sturgeon spawning and rearing
habitat, and enhanced fundamental ecosystem processes, which have and will continue to reduce
effects to Kootenai sturgeon from CRS operations.

10.1.1.3 Conservation Aquaculture Program

The effects to Kootenai sturgeon and its designated critical habitat from implementation of the
Kootenai River Native Fish Conservation Aquaculture Program were consulted on in the
Service’s opinion for the Kootenai River Native Fish Conservation Aquaculture Project (USFWS
2013c), and as such will not be discussed in detail in this opinion. However, because the
Proposed Action includes continued implementation of the aquaculture program, and given the
number of hatchery-origin sturgeon that have been released to date (over 300,000), the effects to
Kootenai sturgeon from the aquaculture program, in relation to CRS operations, must be
considered in this Opinion.

Over 300,000 hatchery-origin Kootenai sturgeon have been released into the Kootenai basin
since 1990. As noted previously in this opinion, monitoring data indicate that these hatchery-
origin sturgeon are surviving at high rates and the program has successfully captured between 70
and 80 percent of the genetic diversity in the wild population, which has and will continue to
help reduce effects to Kootenai sturgeon from CRS operations.

10.1.1.4 Kootenai River Nutrient Enhancement

The effects to Kootenai sturgeon and its designated critical habitat from implementation of the
Kootenai River Nutrient Enhancement Project were consulted on in the Service’s letter of
concurrence on the Kootenai River Nutrient Enhancement Project (USFWS Reference: 14420-
2011-1-0252), and as such will not be discussed in detail in this opinion. However, because the
Proposed Action includes continued implementation of the nutrient enhancement project, the
effects to Kootenai sturgeon from the program, in relation to CRS operations, must be considered
in this Opinion.

The nutrient addition project in the Kootenai River has been ongoing since 2005. Field
monitoring shows the project has increased beneficial algal production, the abundance, biomass
and diversity of invertebrate food items for fish, and overall biological productivity in the
Kootenai River, which has and will continue to reduce effects to Kootenai sturgeon from CRS
operations.
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10.1.1.5 Development of the Flood Plain

Prior to the construction of Libby Dam, the Kootenai River would occasionally breach levees in
some diking districts and over-top its natural banks. The flooding constrained human
development of the floodplain. The threat of flooding was a deterrent to development in flood-
prone areas. Without flood control operations at Libby Dam, the Kootenai Valley would likely
be far less developed than it is now. This threat was one of the primary reasons for construction
and operation of Libby Dam, which has successfully decreased the risk of flooding in the
Kootenai Basin. Consequently, development in the floodplain has occurred, and with
implementation of the Proposed Action will continue to occur. Increased development in the
floodplain may create a need for more conservative FRM (as occurred in 1996 (Corps 1999, pg.
11)), which in turn would contribute to the lack of suitable river conditions necessary for
significant natural recruitment.

More conservative flood control measures would mean less water available to help restore
sturgeon spawning and recruitment. The Bonners Ferry target flow elevation of 1,764 ft and
management of Kootenay Lake to current elevations would not be reasonably achievable, but for
the present and proposed future operations of Libby Dam, and its indirect effects on the
management of Kootenay Lake during higher runoff years. The FRM component of the
Proposed Action will lead to reduced spring freshets, both in terms of extent and duration, than
would otherwise occur (i.e. pre-dam) in the Kootenai River during the sturgeon migration and
spawning period. These altered conditions have multiple effects to the Kootenai River
ecosystem and sturgeon behaviors. Most notable among these effects is sturgeon spawning in
unsuitable habitats. However, as described previously in this Opinion, telemetry data shows
there has been a recent increase in the proportion of tagged spawning sturgeon migrating to
suitable habitats in the braided reach, as well as the capture of a fertilized egg in the braided
reach (for the first time). The proportional increase in tagged spawners migrating into the
braided reach is positively related to recent adjustments to management of spring flows from
Libby Dam and the implementation of habitat restoration projects.

10.1.1.6 Kootenay Lake/Kootenai River Stage

Kootenay Lake peak stages currently average nearly 8 ft lower than pre-dam conditions due to
the presence of Grohman Narrows, a natural channel constriction on the Kootenay River at the
outlet of Kootenay Lake near Nelson, British Columbia, which governs lake stage during the
spring freshet of the higher runoff years. Under high runoff conditions, this change in stage is
not a discretionary operational decision of FortisBC, the operators of Corra Lynn Dam, which is
located downstream of Grohman Narrows. Reduced peak stage at Kootenay Lake causes
reduced river stages in the Kootenai River during the sturgeon migration and spawning period,
leading to effects to the ecosystem (as described in detail in this Opinion), which are associated
with lack of successful production of juvenile Kootenai sturgeon.
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10.1.1.7 Increasing the Primary Productivity of Kootenay Lake

Impacts that occur to Kootenai sturgeon indirectly from adding nutrients to Kootenay Lake
include increased food (in the form of macroinvertebrates) for juvenile sturgeon inhabiting
Kootenay Lake, and increased food (in the form of kokanee carcasses) for adult sturgeon
inhabiting Kootenay Lake. Based on the results of this program to date, a beneficial effect on the
Kootenai sturgeon is anticipated because this fertilization program has and is likely to continue
to increase food available to the life stages of sturgeon that occupy Kootenay Lake.

The nutrient addition project in Kootenay Lake has been ongoing since 2004. Field monitoring
shows the project has increased beneficial algal production, the abundance, biomass and
diversity of invertebrate food items for fish, and overall biological productivity in the Kootenay
Lake, which has and will continue to reduce effects to Kootenai sturgeon from CRS operations.

10.12 Summary of Effects of the Action on the Kootenai Sturgeon

As proposed, the operation of Libby Dam is likely to adversely affect habitat conditions and
ecosystem functions within the only known breeding area for Kootenai sturgeon. As described
in the above sections, effects to Kootenai sturgeon include alterations to the hydrograph,
alterations to the thermograph, reductions to river depths in suitable spawning habitat during
sturgeon spawning season, and degradation of multiple ecosystem functions. These effects have
resulted in poor reproductive success and the steep decline of the adult breeding population in
the wild. Although millions of fertilized sturgeon eggs are produced and released in the wild
each year, it is estimated that, on average, only between 13 and 85 juvenile sturgeon are naturally
reproduced each year in the wild, which is insufficient to sustain the population. This extremely
low level of natural reproduction is due to low rates of successful embryo incubation, and low
rates of free-embryo and larval survival, all of which are attributed to poor habitat conditions
created by Libby Dam operations.

However, recent modifications to management of Libby Dam spring flows for Kootenai sturgeon
spawning, addition of nutrients into the Kootenai Basin, and implementation of multiple large-
scale habitat restoration projects have shown signs of addressing some of the limiting factors
behind the decline of wild Kootenai sturgeon (e.g., increased numbers of sturgeon migrating to
suitable habitats during spawning season, spawning taking place in suitable habitats, and
increased primary productivity). Additionally, the annual production and release of hatchery-
origin Kootenai sturgeon (starting in 1990) funded by Bonneville has been very successful, both
in terms of capturing the genetic diversity present in the wild population as well as in
significantly supplementing the population. Given that: 1) Kootenai sturgeon generally reach
sexual maturity between 15 and 30 years of age, 2) the high survival rates of hatchery-origin
Kootenai sturgeon after release, and 3) the number of hatchery-origin Kootenai sturgeon released
(~300,000) to date, the in-river spawning population of Kootenai sturgeon is expected to increase
dramatically within the duration of this consultation. The combined effects of management of
Libby Dam spring flows, habitat restoration, nutrient addition, and the conservation aquaculture
program—-all of which will continue under the Proposed Action—are expected to be beneficial
to Kootenai sturgeon.
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10.1.2 Consequences of the Proposed Action on Designated Critical Habitat for Sturgeon

10.1.3.1 Libby Dam Operations

The Action Agencies propose to provide flow augmentation during the sturgeon migration and
spawning season using a set of tiered water volumes, with actual annual flow releases
determined by in-season management. The Action Agencies will also manage the spring flows
to avoid a sudden drop of more than 3.6 °F from Libby Dam during sturgeon incubation,
hatching, and larval development phases. Temperature targets at Bonners Ferry will be 50 °F
minimum for sturgeon spawning, increasing to no more than 64 °F in July and August for larval
development.

PCE 1: Water Depth within Critical Habitat

Meander Reach

With implementation of the Proposed Action, water depths of greater than 23 ft are expected to
remain widely available during the spring spawning season, within the lower end of the Meander
Reach. However, implementation of the Proposed Action will not achieve water depths of 23 ft
or greater in the upper 0.6 mile of the Meander Reach (Corps and Bonneville 2019, pg. 23).
USGS modeling (Berenbrock 2005) indicated that with average (50th percentile) stage
conditions of Kootenay Lake, present channel morphology, a river stage of 1,765 ft mean sea
level (MSL), and total flows at Bonners Ferry of approximately 50,000 cfs, water depths of only
18.0 ft may occur in the upper section of the Meander Reach. The Proposed Action does not
allow for river stages above 1,764 ft MSL, which precludes achieving the 23 ft target in the
upper section of the Meander Reach.

Braided Reach

As noted in the Braided Reach section above, Libby Dam operations have reduced river depths
in the braided reach to an extent that may cause Kootenai sturgeon to avoid migrating through
and/or spawning in areas upstream of Bonners Ferry that are more suitable for successful
recruitment. The Action Agencies have funded multiple habitat restoration projects in the
brai