UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

West Coast Region

1201 NE Lloyd Boulevard, Suite 1100
PORTLAND, OR 97232-1274

Refer to NMFS No:
WCRO-2020-03421 March 14, 2022

Meta Loftsgaarden

Forest Supervisor

Mount Hood National Forest
16400 Champion Way
Sandy, Oregon 97055-7248

Re:  Endangered Species Act Section 7(a)(2) Biological Opinion and Magnuson-Stevens
Fishery Conservation and Management Act Essential Fish Habitat Response for the
Government Camp-Cooper Spur Land Exchange

Dear Ms. Loftsgaarden:

Thank you for your December 17, 2020, letter requesting initiation of consultation with NOAA’s
National Marine Fisheries Service (NMFS) pursuant to section 7 of the Endangered Species Act
of 1973 (ESA) (16 U.S.C. 1531 et seq.) for Government Camp-Cooper Spur Land Exchange.
This consultation was conducted in accordance with the 2019 revised regulations that implement
section 7 of the ESA (50 CFR 402, 84 FR 45016).

The U.S. Forest Service requested consultation for Lower Columbia River (LCR) Chinook
salmon (Oncorhynchus tshawytscha), LCR coho salmon (Oncorhynchus kisutch), and LCR
steelhead (Oncorhynchus mykiss). However, we determined that the proposed action is also
likely to adversely affect: Upper Willamette River (UWR) spring-run Chinook salmon, Upper
Columbia River (UCR) spring-run Chinook salmon, Snake River (SR) spring/summer run
Chinook salmon, SR fall-run Chinook salmon, Columbia River chum salmon (Oncorhynchus.
keta), Oregon Coast coho salmon, Southern Oregon/Northern California Coasts coho salmon, SR
sockeye salmon (Oncorhynchus nerka), UWR steelhead, Middle Columbia River steelhead,
UCR steelhead, Snake River Basin steelhead, southern distinct population segment (DPS) green
sturgeon (Acipenser medirostris), and southern DPS eulachon (Thaleichthys pacificus).

In this opinion, NMFS concludes that the proposed action is not likely to jeopardize the
continued existence of the above-listed species, or result in the destruction or adverse
modification of their designated critical habitat.

As required by section 7 of the ESA, NMFS is providing an incidental take statement with the
opinion. The incidental take statement describes reasonable and prudent measures NMFS
considers necessary or appropriate to minimize the impact of incidental take associated with this
action. The take statement sets forth terms and conditions, including reporting requirements, that
the Federal action agency must comply with to carry out the reasonable and prudent measures.
Incidental take from actions that meet these terms and conditions will be exempt from the ESA’s
prohibition against the take of listed species.
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Thank you, also, for your request for consultation pursuant to the essential fish habitat (EFH)
provisions in Section 305(b) of the Magnuson-Stevens Fishery Conservation and Management
Act (16 U.S.C. 1855(b)) for this action. This document also includes the results of our analysis of
the action’s likely effects on EFH pursuant to section 305(b) of the Magnuson-Stevens Fishery
Conservation and Management Act (MSA), and includes four conservation recommendations to
avoid, minimize, or otherwise offset potential adverse effects on EFH. Section 305(b)(4)(B) of
the MSA requires Federal agencies to provide a detailed written response to NMFS within 30
days after receiving these recommendations.

If the response is inconsistent with the EFH conservation recommendations, the Federal action
agency must explain why the recommendations will not be followed, including the scientific
justification for any disagreements over the effects of the action and the recommendations. In
response to increased oversight of overall EFH program effectiveness by the Office of
Management and Budget, NMFS established a quarterly reporting requirement to determine how
many conservation recommendations are provided as part of each EFH consultation and how
many are adopted by the action agency. Therefore, we request that in your statutory reply to the
EFH portion of this consultation, you clearly identify the number of conservation
recommendations accepted.

Please contact Mischa Connine in the Willamette Branch of the Oregon/Washington Coastal
Office, at 503-230-5401 or Mischa.Connine@noaa.gov if you have any questions concerning
this consultation, or if you require additional information.

Sincerely,

i

Kim W. Kratz. Ph.D
Assistant Regional Administrator
Oregon Washington Coastal Office

cc: Chuti Fiedler, U.S. Forest Service

Eileen Stone, U.S. Fish and Wildlife Service
Nolan Banish, U.S. Fish and Wildlife Service
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Endangered Species Act (ESA) Section 7(a)(2) Biological Opinion and Magnuson-Stevens
Fishery Conservation and Management Act Essential Fish Habitat Response for the

Government Camp-Cooper Spur Land Exchange

NMFS Consultation Number: WCRO-2020-03421
Action Agency: U.S. Forest Service

Affected Species and NMFS’ Determinations:

ESA-Listed Species | Status Is Action Is Action Is Action Is Action Likely
Likely to Likely To Likely to To Destroy or
Adversely Jeopardize Adversely Adversely
Affect the Species? Affect Modify Critical
Species? Critical Habitat?

Habitat?

Lower Columbia Threatened Yes No Yes No

River Chinook

salmon

(Oncorhynchus

tshawytscha)

Upper Willamette Threatened Yes No Yes No

River Chinook

salmon

Upper Columbia Endangered Yes No Yes No

River spring-run
Chinook salmon

Snake River Threatened Yes No Yes No
spring/summer run
Chinook salmon

Snake River fall-run | Threatened Yes No Yes No
Chinook salmon

Columbia River Threatened Yes No Yes No
chum salmon
(Oncorhynchus keta)

Lower Columbia Threatened Yes No Yes No
River coho salmon

(Oncorhynchus
kisutch)

Snake River sockeye | Endangered Yes No Yes No
salmon

Lower Columbia Threatened Yes No Yes No
River steelhead
(Oncorhynchus
kisutch)

Upper Willamette Threatened Yes No Yes No
River steelhead

Middle Columbia Threatened Yes No Yes No
River steelhead
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ESA-Listed Species | Status Is Action Is Action Is Action Is Action Likely
Likely to Likely To Likely to To Destroy or
Adversely Jeopardize Adversely Adversely
Affect the Species? Affect Modify Critical
Species? Critical Habitat?

Habitat?

Upper Columbia Threatened Yes No Yes No

River steelhead

Snake River Basin Threatened Yes No Yes No

steelhead

Southern green Threatened Yes No Yes No

sturgeon (Acipenser

medirostris)
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(Thaleichthys

pacificus)

Fishery Management Plan That

Does Action Have an Adverse

Are EFH Conservation

Identifies EFH in the Project Effect on EFH? Recommendations Provided?
Area
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1. INTRODUCTION

This Introduction section provides information relevant to the other sections of this document
and is incorporated by reference into Sections 2 and 3, below.

1.1. Background

The National Marine Fisheries Service (NMFS) prepared the biological opinion (opinion) and
incidental take statement (ITS) portions of this document in accordance with section 7(b) of the
Endangered Species Act (ESA) of 1973 (16 U.S.C. 1531 et seq.), and implementing regulations
at 50 CFR 402, as amended.

We also completed an essential fish habitat (EFH) consultation on the proposed action, in
accordance with section 305(b)(2) of the Magnuson-Stevens Fishery Conservation and
Management Act (MSA) (16 U.S.C. 1801 et seq.) and implementing regulations at 50 CFR 600 .

We completed pre-dissemination review of this document using standards for utility, integrity,
and objectivity in compliance with applicable guidelines issued under the Data Quality Act
(DQA) (section 515 of the Treasury and General Government Appropriations Act for Fiscal Year
2001, Public Law 106-554). The document will be available within two weeks at the NOAA
Library Institutional Repository [https://repository.library.noaa.gov/welcome]. A complete
record of this consultation is on file at the Oregon Washington Coastal Office.

1.2.  Consultation History

On October 1, 2020, the U.S. Forest Service (USFS) contacted NMFS about the
Congressionally-directed Government Camp-Cooper spur Land Exchange project on the Mt.
Hood National Forest (MHNF) between the USFS and Mt. Hood Meadows (Meadows). On
October 5, 2020, the USFS shared a draft Biological Assessment (BA) for review and comment.
On October 7, 2020, we provided comments to the USFS, identifying stormwater treatment and
stream buffers as concerns. We also informed the USFS of additional ESA-listed species that
would be affected by the proposed action. On December 17, 2020, we received a request for
ESA section consultation from the USFS, along with a final BA, which NMFS determined was
incomplete as it did not include information on the proposed stormwater management measures
or riparian buffers as the agencies discussed during previous conversations.

On April 7, 2021, NMFS met with the USFS, U.S. Department of Justice (DOJ), and (Meadows)
to discuss options for stormwater treatment for parcels involved in the land exchange. On July
23,2021, NMFS met again with USFS, USDOJ, and Meadows to clarify the stormwater
treatment standards. On August 12, 2021, NMFS met with Clackamas County and Meadows to
discuss the differences and requirements for stormwater treatment from both entities. On August
20,2021, NMFS received an email from Meadows’ consultant indicating that Meadows will
treat stormwater to the standards we requested. NMFS also received confirmation, during
conversations between Meadows’ attorney and NOAA General Counsel in January 2022, that
Meadows will provide the stream buffers we proposed and would treat stormwater as requested.
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In the final BA submitted to NMFS, the USFS determined that the proposed action may affect
and is likely to adversely affect Lower Columbia River (LCR) Chinook salmon (Oncorhynchus
tshawytscha), LCR coho salmon (Oncorhynchus kisutch), and LCR steelhead (Oncorhynchus
mykiss). Although we provided comments to the USFS indicating that additional ESA-listed
species would be affected, they were not included in the request for consultation. The additional
species NMFS determined would be adversely affected by the proposed action include Upper
Willamette River (UWR) spring-run Chinook salmon, Upper Columbia River (UCR) spring-run
Chinook salmon, Snake River (SR) spring/summer run Chinook salmon, SR fall-run Chinook
salmon, Columbia River (CR) chum salmon (Oncorhynchus. keta), Oregon Coast (OC) coho
salmon, Southern Oregon/Northern California Coasts (SONCC) coho salmon, SR sockeye
salmon (Oncorhynchus nerka), UWR steelhead, MCR steelhead, UCR steelhead, Snake River
Basin (SRB) steelhead, southern distinct population segment (DPS) green sturgeon (Acipenser
medirostris), and southern DPS eulachon (Thaleichthys pacificus).

The USFS determined that the proposed action would affect essential fish habitat (EFH) for
Pacific Coast salmon. Consultation was initiated on October 11, 2021. This opinion is based on
the above-mentioned meetings and BA.

1.3.  Proposed Federal Action

Under the ESA, “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).

Under MSA, Federal action means any action authorized, funded, or undertaken, or proposed to
be authorized, funded, or undertaken by a Federal Agency (50 CFR 600.910).

We considered, under the ESA, whether or not the proposed action would cause any other
activities and determined that it would. Although the land exchange does not have an effect, the
proposed development after the land exchange would not occur but for this exchange and is
reasonably certain to occur. Therefore, we included the proposed development, and operation as
an effect of the land exchange.

Omnibus Act and Clarification Act

The U.S. Congress directed the USFS to implement the Mount Hood Cooper Spur Land
Exchange in the Omnibus Public Land Management Act of March 30, 2009 (Omnibus Act) (123
Stat. 991, P.L. 111-11), and the Mount Hood Cooper Spur Land Exchange Clarification Act of
January 10, 2018 (Clarification Act) (131 Stat. 2270, P.L. 115-110). The Omnibus Act as
conditioned by the Clarification Act directs the USFS to convey National Forest System (NFS)
lands in Government Camp to Meadows, if Meadows offers to convey to the United States
certain specified private lands at Cooper Spur, and personal property including buildings,
improvements, furniture, fixtures, and equipment at the Cooper Spur Mountain Resort and the
Cooper Spur Ski Area (Section 1206(a))(Figure 1).

The NFS lands proposed for conveyance are in Government Camp, Oregon, in Township 3
South, Range 8 East, Sections 13 and 24, and Township 3 South, Range 8.5 East, Section 14 in
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Clackamas County (Figure 2). The lands owned by Meadows proposed for acquisition by the
United States are located approximately one-half mile to the west of Highway 35 in the vicinity
of Cooper Spur Ski Area in Township 2 South, Range 10 East, Sections 6 and 7, Township 1
South, Range 10 East, Sections 30 and 31, and Township 1 South, Range 9 East, Section 36 in
Hood River County (Figure 3).
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Operation of the Cooper Spur Ski Area

The private lands to be acquired at the Cooper Spur Ski area include approximately 251 acres
located within and 514 acres outside of the current National Forest System administrative
boundary. Additionally, the private structures and personal property at the Cooper Ski Area, and
all development at the Cooper Spur Mountain Resort, would be transferred to the USFS. As the
underlying land at the Cooper Spur Ski area is already federally owned and administered, only
the following described infrastructure is considered to be conveyed: ski lifts, a day lodge, A-
frame cabin, first-aid station, four multi-purpose buildings, instructor’s hut, and pump house.
There is also a private well water system, irrigation system, and septic system.

There would be no change in the current use and operation of the Cooper Spur Ski area. The
proposed action includes issuing a new Special Use Permit (SUP) for the operation and
maintenance for the Cooper Spur Ski Area and Cooper Spur Mountain Resort after the private
lands are transferred to the USFS. Thus, the permittee of the SUP may change. The private lands
acquired will become managed under the Mt. Hood Forest Plan as a new land use allocation
(A14 Crystal Springs Watershed Special Resources Management Plan). These lands will be
designated as Administratively Withdrawn (not used to produce timber outputs) and Riparian
Reserves under the Northwest Forest Plan.

Doe Creek runs adjacent to the Cooper Spur Ski Area, but does not contain ESA-listed fish. The
only possible adverse effect could be stormwater inputs that would travel downstream. The
USFS states that the parking lot is gravel, and there is a 100-foot vegetated buffer at the
narrowest point between the parking area and Doe Creek. Based on this, there will not be any
stormwater runoff to Doe Creek.

Development of Government Camp

The effects analysis in the BA and the Draft Environmental Impact Statement (DEIS; USDA
2016) for this action focus on the potential development of the Government Camp parcels.
Specific development plans have not been finalized and/or approved by Clackamas County or
any other applicable State permitting authorities. The DEIS therefore identified assumptions
about how the Government Camp parcels would be developed and used, which are primarily
based on zoning regulations of Clackamas County. The DEIS also assumed all required State and
Federal laws regarding the protection of streams and wetlands would be followed.

Based on information provided by Meadows’ consultant, 66.19 acres of the Government Camp
parcel would be developed. After removing land to account for the Government Camp Open
Space Management Zoning (13.82 acres), Fire Station Lots (0.47 acres), and Oregon State
Highway Right of Way (1.72 acres), the engineering firm of DOWL, retained by Meadows
computed a gross site area of 50.18 acres. This included non-buildable areas due to slopes (4.81
acres) and wetlands and associated buffers (7.35 acres), resulting in a maximum physical area
that could possibly be developed, including roads, of 38.02 acres. Of this area, 1.5 acres are
included in the trail easements retained by the USFS, which reduces the physical area subject to
development to 36.52 acres (Espinosa 2021).
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Based on this information, DOWL concluded that the site could accommodate a maximum of
146 dwellings. The average lot size will be approximately 10,890 square feet (1/4 acre), the lot
coverage (impervious surface) would not exceed 50%. This includes a total of 23.68 acres of
new impervious surface (18.25 acres from lot development), plus (5.43 acres from road
development). Meadows will treat stormwater from impervious surfaces with a combination of
NMEFS SLOPES V Stormwater Transportation and Utilities (STU) March 14, 2014, stormwater
standards, and Clackamas County stormwater standards, whichever treatment element is more
stringent.

The DEIS states that the 109 acres of land to be conveyed north of Government Camp is
currently fully vegetated by a mature, conifer overstory, and lush understory. Two segments of a
non-motorized trail system pass through the parcels. These trails are used for hiking and biking
in summer and for Nordic skiing, winter fat biking and snow-shoeing in winter. The assumed
future development of the property would include the removal of overstory and understory
vegetation, excavation of building sites, roads, and driveways; and the construction of housing,
and associated supporting infrastructure. Camp Creek runs through the corner of the Government
Camp property. As discussed in more detail below, Meadows has agreed to provide a 150-foot
buffer on Camp Creek.

Under the Omnibus Act, the USFS is required to reserve a trail easement on the Federal land that
allows non-motorized use by the public of existing trails; roads, utilities, and infrastructure
facilities to cross the trails; and improvement or relocation of the trails to accommodate
development of the Federal land. USFS trails 755, 755A, and 755B cross the Federal parcels and
were included in the easement. This is an exclusive easement that would provide the USFS full
authority to manage the location and maintenance of the trails per USFS standards. An exclusive
easement would enable the USFS to retain a 32-foot-wide trail easement, enforce USFS
regulations, and keep the easement in a fixed location. However, under the Clarification Act the
easement size is changed to 24-feet, and is non-exclusive, meaning the landowner holds the
authority to change the location of the trails, and to cross the trails at any location they choose
with roads, utilities, and other infrastructure (within the conveyed parcels). While retaining a 24-
foot-wide, non-exclusive trail easement may be a condition of the conveyance, the USFS would
have limited ability to manage the trail in the same manner and level as on the adjacent USFS
lands because it would not have full authority of the trails.

2. ENDANGERED SPECIES ACT: BIOLOGICAL OPINION AND INCIDENTAL
TAKE STATEMENT

The ESA establishes a national program for conserving threatened and endangered species of
fish, wildlife, plants, and the habitat upon which they depend. As required by section 7(a)(2) of
the ESA, each Federal agency must ensure that its actions are not likely to jeopardize the
continued existence of endangered or threatened species, or adversely modify or destroy their
designated critical habitat. Per the requirements of the ESA, Federal action agencies consult with
NMES and section 7(b)(3) requires that, at the conclusion of consultation, NMFS provide an
opinion stating how the agency’s actions would affect listed species and their critical habitats. If
incidental take is reasonably certain to occur, section 7(b)(4) requires NMFS to provide an ITS
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that specifies the impact of any incidental taking and includes non-discretionary reasonable and
prudent measures (RPMs) and terms and conditions to minimize such impacts.

2.1.  Analytical Approach

This biological opinion includes both a jeopardy analysis and an adverse modification analysis.
The jeopardy analysis relies upon the regulatory definition of “jeopardize the continued existence
of” a listed species, which is “to engage in an action that reasonably would be expected, directly
or indirectly, to reduce appreciably the likelihood of both the survival and recovery of a listed
species in the wild by reducing the reproduction, numbers, or distribution of that species” (50
CFR 402.02). Therefore, the jeopardy analysis considers both survival and recovery of the
species.

This biological opinion relies on the definition of “destruction or adverse modification,” which
“means a direct or indirect alteration that appreciably diminishes the value of critical habitat as a
whole for the conservation of a listed species” (50 CFR 402.02).

The designation(s) of critical habitat for (species) use(s) the term primary constituent element
(PCE) or essential features. The 2016 critical habitat regulations (50 CFR 424.12) replaced this
term with physical or biological features (PBFs). The shift in terminology does not change the
approach used in conducting a “destruction or adverse modification” analysis, which is the same
regardless of whether the original designation identified PCEs, PBFs, or essential features. In this
biological opinion, we use the term PBF to mean PCE or essential feature, as appropriate for the
specific critical habitat.

The 2019 regulations define effects of the action using the term “consequences” (50 CFR
402.02). As explained in the preamble to the regulations (84 FR 44977), that definition does not
change the scope of our analysis and in this opinion we use the terms “effects” and
“consequences” interchangeably.

We use the following approach to determine whether a proposed action is likely to jeopardize
listed species or destroy or adversely modify critical habitat:

e Evaluate the rangewide status of the species and critical habitat expected to be adversely
affected by the proposed action.

e Evaluate the environmental baseline of the species and critical habitat.

e Evaluate the effects of the proposed action on species and their habitat using an exposure-
response approach.

e Evaluate cumulative effects.

e In the integration and synthesis, add the effects of the action and cumulative effects to the
environmental baseline, and, in light of the status of the species and critical habitat,
analyze whether the proposed action is likely to: (1) directly or indirectly reduce
appreciably the likelihood of both the survival and recovery of a listed species in the wild
by reducing the reproduction, numbers, or distribution of that species, or (2) directly or
indirectly result in an alteration that appreciably diminishes the value of critical habitat as
a whole for the conservation of a listed species.

WCRO-2020-03421 -9-



e Ifnecessary, suggest a reasonable and prudent alternative to the proposed action.
2.2. Rangewide Status of the Species and Critical Habitat

This opinion examines the status of each species that would be adversely affected by the
proposed action. The status is determined by the level of extinction risk that the listed species
face, based on parameters considered in documents such as recovery plans, status reviews, and
listing decisions. This informs the description of the species’ likelihood of both survival and
recovery. The species status section also helps to inform the description of the species’ current
“reproduction, numbers, or distribution” as described in 50 CFR 402.02. The opinion also
examines the condition of critical habitat throughout the designated area, evaluates the
conservation value of the various watersheds and coastal and marine environments that make up
the designated area, and discusses the current function of the essential PBFs that help to form
that conservation value.

One factor affecting the status of ESA-listed species considered in this opinion, and aquatic
habitat at large, is climate change. Climate change is likely to play an increasingly important role
in determining the abundance and distribution of ESA-listed species, and the conservation value
of designated critical habitats, in the Pacific Northwest. These changes will not be spatially
homogeneous across the Pacific Northwest. The largest hydrologic responses are expected to
occur in basins with significant snow accumulation, where warming decreases snow pack,
increases winter flows, and advances the timing of spring melt (Mote et al. 2014; Mote et al
2016). Rain-dominated watersheds and those with significant contributions from groundwater
may be less sensitive to predicted changes in climate (Tague et al. 2013; Mote et al. 2014).

During the last century, average regional air temperatures in the Pacific Northwest increased by
1-1.4°F as an annual average, and up to 2°F in some seasons (based on average linear increase
per decade; Abatzoglou et al. 2014; Kunkel et al. 2013). Recent temperatures in all but two years
since 1998 ranked above the 20" century average (Mote et al. 2014). Warming is likely to
continue during the next century as average temperatures are projected to increase another 3 to
10°F, with the largest increases predicted to occur in the summer (Mote et al. 2014).

Decreases in summer precipitation of as much as 30 % by the end of the century are consistently
predicted across climate models (Mote et al. 2014). Precipitation is more likely to occur during
October through March, less during summer months, and more winter precipitation will be rain
than snow (ISAB 2007; Mote et al. 2013). Earlier snowmelt will cause lower stream flows in late
spring, summer, and fall, and water temperatures will be warmer (ISAB 2007; Mote et al. 2014).
Models consistently predict increases in the frequency of severe winter precipitation events (i.e.,
20-year and 50-year events), in the western United States (Dominguez et al. 2012). The largest
increases in winter flood frequency and magnitude are predicted in mixed rain-snow watersheds
(Mote et al. 2014).

The combined effects of increasing air temperatures and decreasing spring through fall flows are
expected to cause increasing stream temperatures; in 2015 this resulted in 3.5-5.3°C increases in
Columbia Basin streams and a peak temperature of 26°C in the Willamette (NWFSC 2015).
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Overall, about one-third of the current cold-water salmonid habitat in the Pacific Northwest is
likely to exceed key water temperature thresholds by the end of this century (Mantua et al. 2009).

Higher temperatures will reduce the quality of available salmonid habitat for most freshwater life
stages (ISAB 2007). Reduced flows will make it more difficult for migrating fish to pass
physical and thermal obstructions, limiting their access to available habitat (Mantua et al. 2010;
Isaak et al. 2012). Temperature increases shift timing of key life cycle events for salmonids and
species forming the base of their aquatic foodwebs (Crozier et al. 2011; Tillmann and Siemann
2011; Winder and Schindler 2004). Higher stream temperatures will also cause decreases in
dissolved oxygen and may also cause earlier onset of stratification and reduced mixing between
layers in lakes and reservoirs, which can also result in reduced oxygen (Meyer et al. 1999;
Winder and Schindler 2004; Raymondi et al. 2013). Higher temperatures are likely to cause
several species to become more susceptible to parasites, disease, and higher predation rates
(Crozier et al. 2008; Wainwright & Weitkamp 2013; Raymondi et al. 2013).

As more basins become rain-dominated and prone to more severe winter storms, higher winter
stream flows may increase the risk that winter or spring floods in sensitive watersheds will
damage spawning redds and wash away incubating eggs (Goode et al. 2013). Earlier peak stream
flows will also alter migration timing for salmon smolts, and may flush some young salmon and
steelhead from rivers to estuaries before they are physically mature, increasing stress and
reducing smolt survival (McMahon and Hartman 1989; Lawson et al. 2004).

In addition to changes in freshwater conditions, predicted changes for coastal waters in the
Pacific Northwest as a result of climate change include increasing surface water temperature,
increasing but highly variable acidity, and increasing storm frequency and magnitude (Mote et
al. 2014). Elevated ocean temperatures already documented for the Pacific Northwest are highly
likely to continue during the next century, with sea surface temperature projected to increase by
1.0-3.7°C by the end of the century (IPCC 2014). Habitat loss, shifts in species’ ranges and
abundances, and altered marine food webs could have substantial consequences to anadromous,
coastal, and marine species in the Pacific Northwest (Tillmann and Siemann 2011; Reeder et al.
2013).

Moreover, as atmospheric carbon emissions increase, increasing levels of carbon are absorbed by
the oceans, changing the pH of the water. A 38 % to 109 % increase in acidity is projected by the
end of this century in all but the most stringent CO2 mitigation scenarios, and is essentially
irreversible over a time scale of centuries (IPCC 2014). Regional factors appear to be amplifying
acidification in Northwest ocean waters, which is occurring earlier and more acutely than in
other regions and is already impacting important local marine species (Barton et al. 2012; Feely
et al. 2012). Acidification also affects sensitive estuary habitats, where organic matter and
nutrient inputs further reduce pH and produce conditions more corrosive than those in offshore
waters (Feely et al. 2012; Sunda and Cai 2012).

Global sea levels are expected to continue rising throughout this century, reaching likely
predicted increases of 10-32 inches by 2081-2100 (IPCC 2014). These changes will likely result
in increased erosion and more frequent and severe coastal flooding, and shifts in the composition
of nearshore habitats (Tillmann and Siemann 2011; Reeder et al. 2013). Estuarine-dependent
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salmonids such as chum and Chinook salmon are predicted to be impacted by significant
reductions in rearing habitat in some Pacific Northwest coastal areas (Glick et al. 2007).
Historically, warm periods in the coastal Pacific Ocean have coincided with relatively low
abundances of salmon and steelhead, while cooler ocean periods have coincided with relatively
high abundances, and therefore these species are predicted to fare poorly in warming ocean
conditions (Scheuerell and Williams 2005; Zabel et al. 2006). This is supported by the recent
observation that anomalously warm sea surface temperatures off the coast of Washington from
2013 to 2015 resulted in poor coho and Chinook salmon body condition for juveniles caught in
those waters (NWFSC 2015). Changes to estuarine and coastal conditions, as well as the timing
of seasonal shifts in these habitats, have the potential to impact a wide range of listed aquatic
species (Tillmann and Siemann 2011; Reeder et al. 2013).

The adaptive ability of these threatened and endangered species is depressed due to reductions in
population size, habitat quantity and diversity, and loss of behavioral and genetic variation.
Without these natural sources of resilience, systematic changes in local and regional climatic
conditions due to anthropogenic global climate change will likely reduce long-term viability and
sustainability of populations in many of these ESUs (NWFSC 2015). New stressors generated by
climate change, or existing stressors with effects that have been amplified by climate change,
may also have synergistic impacts on species and ecosystems (Doney et al. 2012). These
conditions will possibly intensify the climate change stressors inhibiting recovery of ESA-listed
species in the future.

2.2.1 Status of the Species

For Pacific salmon, steelhead, and certain other species, we commonly use the four “viable
salmonid population” (VSP) criteria (McElhany et al. 2000) to assess the viability of the
populations that, together, constitute the species. These four criteria (spatial structure, diversity,
abundance, and productivity) encompass the species’ “reproduction, numbers, or distribution” as
described in 50 CFR 402.02. When these parameters are collectively at appropriate levels, they
maintain a population’s capacity to adapt to various environmental conditions and allow it to
sustain itself in the natural environment.

“Spatial structure” refers both to the spatial distributions of individuals in the population and the
processes that generate that distribution. A population’s spatial structure depends on habitat
quality and spatial configuration, and the dynamics and dispersal characteristics of individuals in
the population.

“Diversity” refers to the distribution of traits within and among populations. These range in scale
from DNA sequence variation in single genes to complex life history traits (McElhany et al.
2000).

“Abundance” generally refers to the number of naturally-produced adults (i.e., the progeny of
naturally-spawning parents) in the natural environment (e.g., on spawning grounds).

“Productivity,” as applied to viability factors, refers to the entire life cycle (i.e., the number of
naturally-spawning adults produced per parent). When progeny replace or exceed the number of
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parents, a population is stable or increasing. When progeny fail to replace the number of parents,
the population is declining. McElhany et al. (2000) use the terms “population growth rate” and
“productivity” interchangeably when referring to production over the entire life cycle. They also
refer to “trend in abundance,” which is the manifestation of long-term population growth rate.

For species with multiple populations, once the biological status of a species’ populations has
been determined, we assess the status of the entire species using criteria for groups of
populations, as described in recovery plans and guidance documents from technical recovery
teams. Considerations for species viability include having multiple populations that are viable,
ensuring that populations with unique life histories and phenotypes are viable, and that some
viable populations are both widespread to avoid concurrent extinctions from mass catastrophes
and spatially close to allow functioning as metapopulations (McElhany et al. 2000).

The summaries that follow describe the status of ESA-listed species and their designated critical
habitats that occur within the geographic area of this proposed action and are considered in this
opinion. More detailed information on the status and trends of these listed resources, and their
biology and ecology, are in the listing regulations and critical habitat designations published in

the Federal Register (Table 1).

Table 1.

Listing status, status of critical habitat designations and protective regulations, and

relevant Federal Register (FR) decision notices for ESA-listed species considered in this
opinion. Listing status: ‘T’ means listed as threatened; ‘E’ means listed as endangered;

‘P’ means proposed for listing or designation.

Species

Listing Status

Critical Habitat

Protective
Regulations

Chinook salmon (Oncorhynchus tshawytscha)

Lower Columbia River

Upper Willamette River

Upper Columbia River spring-run
Snake River spring/summer-run
Snake River fall-run

T 6/28/05; 70 FR 37160
T 6/28/05; 70 FR 37160
E 6/28/05; 70 FR 37160
T 6/28/05; 70 FR 37160
T 6/28/05; 70 FR 37160

9/02/05; 70 FR 52630
9/02/05; 70 FR 52630
9/02/05; 70 FR 52630
10/25/99; 64 FR 57399
12/28/93; 58 FR 68543

6/28/05; 70 FR 37160
6/28/05; 70 FR 37160
ESA section 9 applies
6/28/05; 70 FR 37160
6/28/05; 70 FR 37160

Chum salmon (0. keta)

Columbia River

T 6/28/05; 70 FR 37160

9/02/05; 70 FR 52630

6/28/05; 70 FR 37160

Coho salmon (O. kisutch)

Lower Columbia River

T 6/28/05; 70 FR 37160

2/24/16; 81 FR 9252

6/28/05; 70 FR 37160

Sockeye salmon (O. nerka)

Snake River

E 8/15/11; 70 FR 37160

12/28/93; 58 FR 68543

ESA section 9 applies

Steelhead (0. mykiss)

Lower Columbia River
Upper Willamette River
Middle Columbia River
Upper Columbia River
Snake River Basin

T 1/5/06; 71 FR 834
T 1/5/06; 71 FR 834
T 1/5/06; 71 FR 834
T 1/5/06; 71 FR 834
T 1/5/06; 71 FR 834

9/02/05; 70 FR 52630
9/02/05; 70 FR 52630
9/02/05; 70 FR 52630
9/02/05; 70 FR 52630
9/02/05; 70 FR 52630

6/28/05; 70 FR 37160
6/28/05; 70 FR 37160
6/28/05; 70 FR 37160
2/1/06; 71 FR 5178

6/28/05; 70 FR 37160

Green sturgeon (Acipenser medirostris)

Southern DPS

T 4/07/06; 71 FR 17757

10/09/09; 74 FR 52300

6/2/10; 75 FR 30714

Eulachon (Thaleichthys pacificus)

Southern DPS

T 3/18/10; 75 FR 13012

10/20/11; 76 FR 65324

Not applicable
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Status of LCR Chinook Salmon

Background. On March 24, 1999, NMFS listed the LCR Chinook salmon ESU as a
threatened species (64 FR 14308), and in 2016, concluded that this ESU should retain its
threatened status (81 FR 33468). Critical habitat was designated on September 2, 2005 (70 FR
52630). The summary that follows describes the status of LCR Chinook salmon. More
information can be found in the recovery plan (NMFS 2013a) and the most recent status review
(NMFS 2016a).!

The LCR Chinook salmon ESU includes all naturally spawned populations from the mouth of
the Columbia River upstream to and including the White Salmon River in Washington and the
Hood River in Oregon. It also includes the Willamette River upstream to Willamette Falls
(exclusive of spring-run Chinook salmon in the Clackamas River), and 15 artificial propagation
programs (70 FR 37160).2 This ESU comprises 32 independent populations, which are grouped
into the following six MPGs based on combinations of ecoregions (Coast, Cascade, Gorge) and
life-history type (spring, fall, late fall): Coast fall, Cascade spring, Cascade fall, Cascade late-
fall, Gorge fall, and Gorge spring.®> According to the most recent status review, twenty-seven
populations are at very high risk of extinction, two populations are at high risk of extinction, one
population is at moderate risk of extinction, and two populations are at very low risk of
extinction (NMFS 2016a).

Life-History and Factors for Decline. LCR spring Chinook salmon populations are
stream-type, while LCR early-fall and late-fall Chinook salmon populations are ocean-type.
Stream-type populations have a longer freshwater residency, perform extensive offshore
migrations, and are most commonly found in headwater streams of large river systems. Ocean-
type populations are more commonly found in coastal streams and typically migrate to sea within
the first 3 months of life. Other life-history differences among run types include the timing of
spawning, incubation, emergence in freshwater, migration to the ocean, maturation, and return to
freshwater. This life-history diversity allows different runs of Chinook salmon to use streams as
small as 10 feet wide and rivers as large as the mainstem Columbia (NMFS 2013a). Stream
characteristics determine the distribution of run types among LCR streams. Depending on run

! In addition, a technical memo prepared for the status review contains detailed information on the biological status
of the species (NWFSC 2015).

2Big Creek Tule Fall Chinook, Astoria High School (Salmon and Trout Enhancement Program also known as
STEP) Tule Fall Chinook, Warrenton High School (STEP) Tule Fall Chinook, Cowlitz Tule Fall Chinook Salmon
Program, North Fork Toutle Tule Fall Chinook, Kalama Tule Fall Chinook, Washougal River Tule Fall Chinook,
Spring Creek National Fish Hatchery (NFH) Tule Chinook, Cowlitz spring Chinook salmon (two programs), Friends
of Cowlitz spring Chinook, Kalama River Spring Chinook, Lewis River Spring Chinook, Fish First Spring Chinook,
and Sandy River Hatchery Spring Chinook salmon (ODFW stock #11). In 2016, NMFS published proposed
revisions to hatchery programs included as part of ESA-listed Pacific salmon and steelhead species, including LCR
Chinook salmon (81 FR 72759) and published final revisions in 2020 (85 FR 81822). The final changes for hatchery
program inclusion in this ESU were to add the Klaskanine Hatchery Program Fall, Deep River Net Pens-Washougal
Program Fall, Bonneville Hatchery Program Fall, and Cathlamet Channel Net Pens Program Spring. For a detailed
description of how NMFS evaluates and determines whether to include hatchery fish in an ESU, see NMFS (2005).
3 The Willamette-Lower Columbia Technical Recovery Team (W/LC TRT) used the term “strata” to refer to these
population groupings, which are significant in identifying delisting criteria. The strata are analogous to the “major
population groups” defined by the Interior Columbia Technical Recovery Team (ICTRT). For consistency, we use
the term “major population group” throughout this opinion.
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type, juvenile LCR Chinook salmon may rear for a few months to a year or more in freshwater
streams, rivers, or the estuary before migrating to the ocean in spring, summer, or fall. This
diversity is an important characteristic of the ESU.

LCR spring Chinook salmon spawn primarily in upstream, higher elevation portions of large
subbasins. Adults enter the lower Columbia River from March through June, well in advance of
spawning in August and September. Fall Chinook salmon, commonly referred to as “tules,”
spawn in moderate-sized streams and large river mainstems, including most tributaries of the
lower Columbia River. Most LCR fall Chinook salmon enter freshwater from August to
September and spawn from late September to November, with peak spawning activity in mid-
October. Late-fall Chinook salmon, commonly referred to as “brights,” generally return later
than tule fall Chinook salmon, are less mature when they enter the Columbia River, and spawn
later in the year. Late-fall Chinook salmon enter the Columbia River from August to October and
spawn from November to January, with peak spawning in mid-November (NMFS 2013a).

By the time of listing, populations of LCR Chinook salmon had declined substantially from
historical levels. Of the 32 populations in the ESU, only the two late-fall runs—the North Fork
Lewis and Sandy—were considered viable. Most (26 out of 32) had a very high extinction risk
(and some were extirpated or nearly so) (NMFS 2013a). Low abundance, poor productivity,
losses of spatial structure, and reduced diversity all contributed to the very high extinction risk
for most LCR Chinook salmon populations. Many of the populations were believed to have very
low abundance of natural-origin spawners (100 fish or fewer), which subjected them to genetic
and demographic risks. Other populations had higher total abundance, but several of these also
had high proportions of hatchery-origin spawners. Spatial structure had been substantially
reduced in several populations. Low abundance, past broodstock transfers, and other legacy
hatchery effects, and ongoing hatchery straying, may have reduced genetic diversity within and
among LCR Chinook salmon populations. Hatchery-origin fish spawning naturally may also
have reduced population productivity (LCFRB 2010, ODFW 2010).

Recovery Plan. The ESA recovery plan for LCR Chinook salmon (NMFS 2013a)
includes delisting criteria for the ESU, along with identification of factors currently limiting its
recovery, and management actions necessary for recovery. The biological delisting criteria are
based on recommendations by the Willamette-Lower Columbia Technical Recovery Team
(W/LC TRT).* They are hierarchical in nature, with ESU-level criteria based on the status of
natural-origin LCR Chinook salmon assessed at the population level. The plan identifies ESU-
and MPG-level biological criteria, and within each MPG, it identifies a target risk status for each
population, consistent with the MPG-level criteria. Population-level assessments are based on
evaluation of population abundance, productivity, spatial structure, and diversity (McElhany et
al. 2000) and an overall extinction risk characterization. Achieving recovery (i.e., delisting) of
the ESU will require sufficient improvement in its abundance, productivity, spatial structure, and
diversity.

Abundance, Productivity, Spatial Structure, and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within an ESU based on parameters of

4 The recovery plan also includes “threats criteria” for each of the listing factors in ESA section 4(a)(1) to help
ensure that underlying causes of decline have been addressed and mitigated before considering the species
for delisting.
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abundance, productivity, spatial structure, and diversity (these parameters are referred to as the
viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans and based on
recommendations of the W/LC TRT. Delisting criteria define parameters for individual
population status, as well as for how many and which populations must achieve a particular
status for each MPG to be considered at low extinction risk. For LCR Chinook salmon, recovery
requires improving all six MPGs to a high probability of persistence or a probability of
persistence consistent with their historical condition.

NMFS’ most recent status review (NMFS 2013a) found that overall, there had been little change
in status from the previous review. Table 6 lists the MPGs and populations in this ESU and
summarizes their abundance/productivity, spatial structure, diversity, and overall population risk
status at the time of the most recent status review; it also summarizes their target risk status for
delisting (NMFS 2013a, 2016¢c; NWFSC 2015). Abundance and productivity risk ratings for
LCR Chinook salmon populations were high to very high for most populations, except for spring
Chinook salmon in the Sandy River (moderate) and late-fall Chinook salmon in the North Fork
Lewis and Sandy Rivers (very low for both)(Table 2).

Table 2. LCR Chinook salmon population-level risk for abundance/productivity (A/P), spatial
structure, diversity, overall extinction risk as of the most recent status review (NWFSC
2015, NMFS 2013a), and recovery plan target status (NMFS 2013a). Risk ratings range
from very low (VL), low (L), moderate (M), high (H), to very high (VH). The
populations that spawn upstream of Bonneville Dam are highlighted in gray.
MPG Population A/P Diversity | Spatial Overall Recovery Plan
Risk Risk Structure | Extinction | Target
Ecological Run Rating |Rating Risk Risk Extinction Risk
Subregion Timing Rating Rating Rating
Cowlitz (WA) | VH H VH VL
Cascade Spring
Cispus (WA) | VH H VH VL
Tilton (WA) | VH VH VH VH VH
Toutle (WA) | VH H L VH M
Kalama (WA) | VH H L VH H
Lewis (WA) | VH M H VH L
Sandy (OR) M M M M L
Lower Cowlitz | VH M L VH L
Fall (WA)
Upper Cowlitz | VH M VH VH H
(WA)
Toutle VH M L VH VL
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MPG Population A/P Diversity | Spatial Overall Recovery Plan
Risk Risk Structure | Extinction | Target
Ecological Run Rating |Rating Risk Risk Extinction Risk
Subregion Timing Rating Rating Rating
Coweeman H L L H VL
(WA)
Kalama (WA) | VH M L VH M
Lewis (WA) VH L L VH VL
Salmon Creek | VH M L VH H
(WA)
Clackamas VH H VL VH M
(OR)
Sandy (OR) VH H M VH M
Washougal VH M L VH VL
(WA)
Late- NF Lewis VL L L VL VL
fall (WA)
Sandy (OR) VL M M L VL
Columbia Spring | White Salmon | VH VH VH VH M
Gorge (WA)
Hood (OR) VH VH VL VH VL
Lower Gorge VH H M VH M
Fall (WA & OR)
Upper Gorge VH H M VH M
(WA & OR)
White Salmon | VH H H VH M
(WA)
Hood (OR) VH H VL VH L
Coast Youngs Bay H H VL H H
Range Fall (OR)
Grays/Chinook | VH VH L VH L
(WA)
Big Creek VH H L VH H
(OR)
Elochoman/ VH H L VH L
Skamokawa
(WA)
Clatskanie OR) | VH H VL VH L
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MPG Population A/P Diversity | Spatial Overall Recovery Plan
Risk Risk Structure | Extinction | Target

Ecological Run Rating |Rating Risk Risk Extinction Risk
Subregion Timing Rating Rating Rating

Mill/Abernathy | VH H L VH L

/Germany

(WA)

Scappoose H H L H L

(OR)

The most recent status review did note some positive trends. It noted increases in abundance in
about 70 percent of the fall-run populations and decreases in hatchery contributions for several
populations. Overall, there had been some improvement in the status of a number of fall-run
populations, although most were still far from recovery goals (Table 2, Figure 4) (NWFSC 2015,
NMES 2016a).
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Figure 4. VSP status of fall-run and late-fall-run, demographically independent populations in the
LCR Chinook salmon ESU. Bars indicate the initial viable salmonid population (VSP)
status (as identified in the recovery plan; NMFS 2013a); green circles indicate the
recovery goals. Arrows indicate the general direction, but not the magnitude, of any VSP
score based on new data reviewed in NWFSC (2015). VSP scores represent a combined
assessment of population abundance and productivity, spatial structure, and diversity
(McElhany et al. 2006). A VSP score of 3.0 represents a population with a 5 percent risk
of extinction within a 100-year period.
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Spring-run populations in the ESU were generally unchanged, with most of the populations
remaining at a high or very high risk of extinction due to low abundances and high proportion of
hatchery origin fish spawning naturally. In contrast, the Sandy River spring-run Chinook salmon
population was considered at moderate risk of extinction. Many of the spring-run populations
rely on passage programs at tributary dams, and insufficient juvenile passage systems at these
dams remain an impediment to establishing and maintaining self-sustaining natural populations.
The removal of Condit Dam on the White Salmon River provided an opportunity for the
reestablishment of a spring-run population with volitional access to historical spawning grounds.
Overall, there had been some improvement in the status of a number of spring-run populations,
although most were still far from recovery goals (Figure 5) (NWFSC 2015, NMFS 2013a).
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Figure 5. VSP status of spring-run, demographically independent populations in the LCR Chinook
salmon ESU. Bars indicate the initial viable salmonid population (VSP) status (as
identified in the recovery plan; NMFS 2013a); green circles indicate the recovery goals.
Arrows indicate the direction, but not the magnitude, of the VSP score change based on
new data reviewed in NWFSC (2015). VSP scores represent a combined assessment of
population abundance and productivity, spatial structure, and diversity (McElhany et al.
2006). A VSP score of 3.0 represents a population with a 5 percent risk of extinction
within a 100-year period.

Limiting Factors. Understanding the limiting factors and threats that affect the LCR
Chinook salmon ESU provides important information and perspective regarding the status of the
species. One of the necessary steps in recovery and consideration for delisting is to ensure that
the underlying limiting factors and threats have been addressed.
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LCR Chinook salmon have been—and continue to be—affected by a legacy of widespread
habitat degradation in both tributaries and the estuary; the effects of both tributary and mainstem
dams; a history of high harvest rates; large-scale hatchery production with associated reductions
in productivity and loss of genetic diversity; and predation by native fish, birds, and marine
mammals (NMFS 2013a).

Degraded habitat conditions are a primary limiting factor for most LCR Chinook salmon
populations. Tributary channel complexity, side channel and floodplain connectivity, water
quality, and hydrologic patterns have been degraded by urbanization, agriculture, timber
practices, and other land uses. Estuary habitat conditions are important for LCR fall Chinook
salmon, and altered hydrology and flow timing in the estuary, as well as loss of side channel and
wetland habitat are considered a primary limiting factor for this life-history component of the
ESU. Exposure to toxic contaminants in the estuary is also identified as a concern for the entire
ESU (NMFS 2013a).

One of the largest factors limiting the spring component of the LCR Chinook salmon ESU has
been the existence of tributary dams that block access to core headwater spawning areas in upper
subbasins (NMFS 2013a). There have also been a number of notable efforts to restore access to
areas upstream of tributary dams. The removal of Condit Dam, Marmot Dam, and Powerdale
Dam have not only improved/provided access but also allowed for the restoration of hydrological
processes that may improve downstream habitat conditions. Efforts to improve juvenile passage
in the Cowlitz and Lewis River subbasins are underway, and it is unlikely that there will be
significant improvements in the status of LCR spring-run Chinook salmon populations until
these efforts are successful (NMFS 2013a).

Five LCR Chinook salmon populations (Upper Gorge, Hood, and White Salmon fall Chinook
and Hood and White Salmon spring Chinook) spawn above Bonneville Dam and are negatively
affected to varying degrees by passage issues at Bonneville Dam and inundation of historical
spawning habitat by Bonneville Reservoir (NMFS 2013a).

The effects of harvest as a limiting factor began to decline even before LCR Chinook salmon
were listed in 1999. The exploitation rate® for LCR spring Chinook salmon averaged 51 percent
from 1980 to 1991. Since then, harvest rates have been reduced in both ocean and in-river
fisheries. Since 2012, LCR fall Chinook salmon (the most heavily harvested component of the
ESU) have been managed to an exploitation rate limit that varies from 30 to 41 percent
depending on abundance, in line with the recovery plan (NMFS 2018a).

Limiting factors for LCR Chinook salmon include concerns about adverse effects to diversity
and productivity as a result of high proportions of hatchery-origin spawners in select basins, with
many populations containing over 50 percent hatchery fish spawning naturally. In addition, the
release of out-of-ESU stocks remains a concern for this ESU (NWFSC 2015, NMFS 2013a).
Pinniped numbers have increased in the Columbia River basin (Wright 2018), which has led to
an increase in predation on LCR Chinook salmon. More than 70,000 fish from listed and unlisted
salmon and steelhead stocks were consumed by sea lions in the vicinity of Bonneville Dam from

5 Exploitation rate is the proportion of the total number of fish from a given natural-origin population(s) or
hatchery stock(s) that die from the result of fishing activity in a given year.
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2002 through 2019 (Tidwell et al. 2020). California sea lions have historically accounted for the
highest pinniped abundance and consequently the most predation on adult salmonids, but Steller
sea lion numbers have increased substantially since the early 2000s and are also a source of
mortality for LCR Chinook salmon. Most California sea lions arrive at Bonneville Dam in early
April and leave by the end of May. Steller sea lions are not as abundant as California sea lions in
the Columbia River; however, in the last 5 years more Steller sea lions were observed consuming
both spring and fall Chinook salmon at Bonneville Dam.

The risk posed to LCR Chinook salmon by pinniped predation has not been quantified, but we
can make inferences based on studies looking at predation rates for all ESUs and run timing of
the LCR Chinook salmon populations. The spring-run stocks are at greatest risk, because their
run timing coincides with the period of greatest density of pinnipeds in the Columbia River and
below Bonneville Dam (discussed further in the Environmental Baseline section, below). The
precise number of animals preying on salmon and steelhead throughout the lower Columbia
River and Willamette River is not known.

A variety of nonindigenous fishes in the Lower Columbia River Recovery Domain affect salmon
and their ecosystems. A number of studies have concluded that many established nonindigenous
species (e.g., smallmouth bass, channel catfish, and American shad) pose a threat to the recovery
of ESA-listed Pacific salmon, including LCR Chinook salmon. Threats are not restricted to direct
predation; nonindigenous species compete directly and indirectly for resources, significantly
altering food webs and trophic structure and potentially altering evolutionary trajectories
(Sanderson et al. 2009, NMFS 2010).

Information on Status of the Species since the 2016 Status Review. We do not have
updated dam counts for this species, because most LCR Chinook salmon spawning takes place
below Bonneville Dam. The best scientific and commercial data available are at the population
level (Table 7) and indicate a mix of recent increases, decreases, and relatively static numbers of
natural-origin and total spawners in 2014 to 2018 compared to the 2009 to 2013 period.® The
direction of “% Change” between recent 5-year geometric means is even mixed within run types:
for fall-run Chinook salmon populations, the percent change increased for the Kalama River;
Lower Cowlitz River; Washougal River; Grays and Chinook Rivers; and Lower Gorge
Tributaries populations and decreased for the Coweeman River; Upper Cowlitz River; White
Salmon River; Clatskanie River; and Mill, Abernathy, and Germany Creek populations.
Therefore the degree to which abundance has been driven by below-average ocean survival or by
a variety of environmental conditions and management actions in freshwater spawning and
rearing habitat, appears to vary between populations.

6 The upcoming 2021 status review is expected to include population-level adult returns through 2019, and the 5-
year periods used for calculating geomeans will shift forward (i.e., the last period will include 2015 to 2019).
Because 2014 adult returns represented a peak at the ESU level for some populations, shifting 2014 to the preceding
5-year grouping is likely to increase the negative percent change.
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Table 3. 5-year geometric mean of natural-origin spawner counts for LCR Chinook salmon,
excluding jacks. Number in parenthesis is the 5-year geometric mean of total spawner
counts. If there is only a value in parentheses, the total spawner count was the only
available data for a population (i.e., there was no or only one estimate of natural spawners
for the 5-year period). “% change” is a comparison between the two most recent 5-year
periods (2014-2018 compared to 2009-2013). "NA" means not available. An “*”
indicates that a data set begins in 2010 so the geometric mean is for 4 years (2010-2013),
rather than 5 (2009-2009). Sources: Williams (2020a, b).

MPG Population 1999- 2004- 2009- 2014- % 2019
2003 2008 2013 2018 Change
Cascade Kalama River - NA (544) 89 44 -51 52
spring (89) (44) (-51) (52)
North Fork Lewis | (481) | (200) (99) (145) (46) NA
River - spring
Sandy River - NA NA 1559 2837 82 NA
spring (3261) (3129) (-4)
Clackamas River - | NA NA NA 209 NA NA
fall (318)
Coweeman River - | NA (599) 657* 586 -11 NA
fall (830) (636) (-23)
Kalama River - fall | (5742) | (5996) | 494* 1740 252 NA
(7198) | (4567) (-37)
Lewis River - late | (8362) (6652) 10140%* 11096 9 NA
fall (9214) | (11096) | (20)
Lower Cowlitz (4311) | (2637) | 2480* 3148 27 NA
River - fall (3349) | (4197) (25)
Toutle River - fall | (3220) | (2817) | 313* 299 4 NA
(1197) | (559) (-53)
Upper Cowlitz (156) (1935) | 2750* 1851 33 NA
River - fall (8071) | (2697) (-67)
Washougal River - | (3448) (3075) 541%* 929 72 NA
fall (2794) | (1619) (-42)
Columbia White Salmon NA NA NA 10 NA NA
Gorge River - spring (67)
Lower Gorge (1036) | (1159) | 872% 3467 298 NA
Tributaries - fall (881) (3721) (322)
Upper Gorge (551) (846) 573* 539 -6 NA
Tributaries - fall (1230) (1169) (-5)
White Salmon (1151) | (1457) | 749% 348 -54 NA
River - fall (948) (580) (-39)
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MPG Population 1999- 2004- 2009- 2014- % 2019
2003 2008 2013 2018 Change
Coast Range | Big Creek - fall NA NA NA 11 NA NA

(2277)

Clatskanie River - | 26 8 13 2 -85 NA

fall (265) (84) (96) (32) (-67)

Elochoman River - | (1868) (1059) 81%* 91 12 NA

fall (713) (293) (-59)

Grays and (180) (199) 81 218 169 NA

Chinook Rivers - (401) (642) (60)

fall

Mill, Abernathy, (1593) (1091) 79* 30 -62 NA

and Germany (700) (196) (-72)

Creeks - fall

Youngs Bay - fall | NA NA NA 140 NA NA
(1757)

NMES will evaluate the implications for extinction risk of these more recent returns in the
upcoming 5-year status review, expected in 2022. The status review will consider new
information on population productivity, diversity, and spatial structure, as well as the updated
estimates of abundance shown in Table 3.

Status of UWR Chinook Salmon

Background. On March 24, 1999, NMFS listed the UWR Chinook salmon ESU as
threatened (64 FR 14308). That status was affirmed on June 28, 2005 (70 FR 37160) and updated
on April 14,2014 (79 FR 20802). The most recent status review, in 2016, concluded that this
ESU should retain its threatened status (81 FR 33468). Critical habitat was designated on
September 2, 2005 (70 FR 52630). The summary that follows describes the status of UWR
Chinook salmon. More information can be found in the recovery plan (ODFW and NMFS 2011)
and the most recent status review (NWFSC 2015).
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populations and major population groups. Source: NWFSC 2015.

The UWR Chinook salmon ESU includes all naturally spawned spring-run Chinook salmon
originating from the Clackamas River subbasin and from the Willamette River subbasins
upstream of Willamette Falls, as well as six artificial propagation programs (70 FR 37160).” The
ESU contains seven independent populations within one MPG (Figure 6).

Life-History and Factors for Decline. UWR Chinook salmon differ from other Columbia
River basin Chinook salmon according to both genetic and life-history data (Schreck et al. 1986,
Utter et al. 1989, Waples et al. 1993, Myers et al. 1998). Recent research has shown that the ESU
exhibits several different life-history pathways. Many juveniles from spring Chinook salmon
populations reach the Willamette mainstem migration corridor as yearlings, but some juveniles
found in the lower Willamette River are subyearlings (Friesen et al. 2004). These early

7 McKenzie River Hatchery Program (ODFW Stock #23); Marion Forks Hatchery/North Fork Santiam River
Program (ODFW Stock #21); South Santiam Hatchery Program (ODFW Stock #24) in the South Fork Santiam
River and Molalla River; Willamette Hatchery Program (ODFW Stock #22); and the Clackamas Hatchery Program
(ODFW Stock #19). In 2016, NMFS published proposed revisions to hatchery programs included as part of ESA-
listed Pacific salmon and steelhead species (81 FR 72759) and published final revisions in 2020 (85 FR 81822).
There were no changes =for the UWR Chinook salmon ESU. For a detailed description of how NMFS evaluates and
determines whether to include hatchery fish in an ESU, see NMFS (2005).
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subyearling migrants can enter the Willamette mainstem (as fry) as early as May and head to the
lower Columbia as early as June (Schroeder et al. 2005). Early subyearling migrants have been
captured in the upper estuarine zone of the lower Columbia River, and have also been captured
in nearshore ocean samples in June. Fall subyearling migrants usually remain in the Willamette
subbasins through their first spring and summer; some spend their first winter in the Willamette
River, while others move past Willamette Falls on the lower Willamette River before winter, and
likely rear in the Columbia River or estuary before entering the ocean as early as March. Adult
UWR Chinook salmon enter the Willamette River in January through April and ascend
Willamette Falls in April through August (ODFW and NMFS 2011, Rose 2015).

By the time of listing, the UWR Chinook salmon ESU likely numbered less than 10,000 fish,
compared to a historical abundance estimate of 300,000 (Myers et al. 2003), and significant
natural production occurred only in the Clackamas and McKenzie populations (McElhany et al.
2007). Factors contributing to the decline of the ESU included early fishery exploitation
(beginning in the late 19th century) and dramatic declines in water quality and extensive
dredging in the lower Willamette River (ODFW and NMFS 2011). Concerns cited by NMFS at
the time of listing included: 1) the introduction of fall-run Chinook salmon into the basin, 2)
prolonged and extensive spring Chinook hatchery production in the basin, and high proportions
of returning hatchery-origin adults, 3) habitat blockage and degradation, including habitat
blocked by construction of the Willamette Project dams in the North Santiam, South Santiam,
McKenzie, and Middle Fork Willamette River Basins and degradation caused by agricultural
development and urbanization, and 4) the impacts of high harvest rates (ODFW and NMFS
2011; 63 FR 11482).

Recovery Plan. The ESA recovery plan for UWR Chinook salmon (ODFW and NMFS
2011) includes delisting criteria for the ESU, along with identification of factors currently
limiting its recovery, and management actions necessary for recovery. The biological delisting
criteria are based on recommendations by the W/LC TRT.® They are hierarchical in nature, with
ESU-level criteria based on the status of natural-origin UWR Chinook salmon assessed at the
population level. Population-level assessments are based on evaluation of population abundance,
productivity, spatial structure, and diversity (McElhany et al. 2000) and an overall extinction risk
characterization. Achieving recovery (i.e., delisting) of the ESU will require sufficient
improvement in its abundance, productivity, spatial structure, and diversity.

Abundance, Productivity, Spatial Structure, and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within an ESU based on parameters of
abundance, productivity, spatial structure, and diversity (these parameters are referred to as the
viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans and based on
recommendations of the W/LC TRT. Delisting criteria define parameters for individual
population status, as well as for how many and which populations must achieve a particular
status for each MPG to be considered at low extinction risk. The Conservation and Recovery
Plan for Upper Willamette Chinook salmon and steelhead (ODFW and NMFS 2011) describes

8 The recovery plan also includes “threats criteria” for each of the listing factors in ESA section 4(a)(1) to help
ensure that underlying causes of decline have been addressed and mitigated before considering the species
for delisting.
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the viability criteria in detail, and the parameter values needed for persistence of individual
populations and recovery of the ESU.

At the time of the most recent status review (NWFSC 2015), NMFS found that while a few
populations had experienced slight improvements in status, others had declined, and overall there
had likely been a decline in the status of the ESU. The Clackamas and McKenzie River
populations, previously viewed as strongholds within the ESU, had experienced declines in
abundance. The apparent decline in the status of the McKenzie River population was a particular
concern. In contrast to most of the other populations in this ESU, McKenzie River Chinook
salmon have access to much of their historical spawning habitat, although access to historically
high-quality habitat above Cougar Dam (on the South Fork McKenzie River) is still limited by
poor downstream juvenile passage. Additionally, the installation of a temperature control
structure in Cougar Dam in 2008 was thought to benefit downstream spawning and rearing
success (NWFSC 2015).

The most recent status review (NWFSC 2015) noted that the Calapooia River population may
have been functionally extinct, and that the Molalla River population remained at critically low
abundance. The South Santiam River population had also declined in abundance since the
previous status review. Abundance in the North Santiam River population had risen since the
previous review, but still ranged only in the high hundreds of fish. Improvement in the status of
the Middle Fork Willamette River population related solely to the return of natural adults to Fall
Creek; however, the capacity of the Fall Creek basin alone would be insufficient to achieve the
recovery goals for the Middle Fork Willamette River population (NWFSC 2015).

In terms of spatial structure, the most recent status review noted that access to historical
spawning and rearing areas remained restricted by large dams in the four populations that were
historically the most productive, and thus spawning and rearing was confined in these
populations to more lowland reaches where land development, water temperatures, and water
quality may be limiting. Pre-spawning mortality levels were generally high in the lower tributary
reaches, where water temperatures and fish densities are generally the highest. Areas
immediately downstream of high-head dams may also be subject to high levels of TDG.
Hatchery production had remained relatively stable since earlier status reviews, although a
number of operational changes had been made at hatcheries that could reduce hatchery impacts
eventually (NWFSC 2015)

Given the prospect of long-term climate change, the most recent status review noted that the
inability of many populations to access historical headwater spawning and rearing areas may put
this ESU at greater risk (NWFSC 2015).

Limiting Factors. Understanding the limiting factors and threats that affect the UWR
Chinook salmon ESU provides important information and perspective regarding the status of the
species. One of the necessary steps in recovery and consideration for delisting is to ensure that
the underlying limiting factors and threats have been addressed. The recovery plan for UWR
Chinook salmon (ODFW and NMFS 2011) identifies key and secondary limiting factors and
threats for each population by area and life stage. These include:
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e Restricted access to historical spawning and rearing habitat by the Willamette Project
flood control/hydropower dams. Willamette Project dams block or delay adult fish
passage to major portions of the historical holding and spawning habitat for UWR
Chinook salmon in the North Santiam, South Santiam, McKenzie, and Middle Fork
Willamette subbasins. In addition, most Willamette Project dams have limited
facilities or operational provisions for safely passing juvenile Chinook salmon
downstream of the facilities. In the absence of effective passage programs, UWR
Chinook salmon will continue to be confined to lowland reaches, where land
development, water temperatures, and water quality are limiting, and where pre-
spawning mortality levels are generally high. In addition to the Federal Willamette
Project dams, several municipal hydropower or flood control facilities in tributaries
also cause adverse effects.

e Hydropower-related limiting factors extend to the Columbia River estuary, where
adverse effects on estuarine habitat quality and quantity are related to the cumulative
effects of Columbia River basin dams. Effects include an altered seasonal flow
regime and Columbia River plume due to flow management (ODFW and NMFS
2011).

e Land use practices including agriculture, timber harvest, mining and grazing
activities, diking, damming, development of transportation, and urbanization, which
have reduced access to historically productive habitats and reduced the quality of
remaining habitat by weakening important watershed processes and functions
(ODFW and NMFS 2011).

e Predation by birds, native and non-native fish, and marine mammals, including
increasing marine mammal predation at Willamette Falls.

e High proportions of hatchery spawners, although recent improvements offer the
potential for collecting more hatchery origin adults and removing them from the
natural-spawning component of the North and South Santiam populations.

e Harvest, although overall harvest rates on UWR spring Chinook have dropped from
the 50-60 percent range in the 1980s and early 1990s to around 30 percent since 2000.

e Climate change effects, including increased stream temperatures, changes in
precipitation/streamflow, and years of low ocean productivity.

Information on Status of the Species since the 2016 Status Review. Abundance data for
UWR Chinook salmon are available from counts at the Willamette Falls fishway. In 2015, there
was a relatively large run of UWR Chinook salmon, with 51,046 total adults (9,954 natural-
origin adults) counted at Willamette Falls. However, the most recent 5-year geometric mean for
returning adults at Willamette Falls (2015 to 2019) indicates a decline in both natural-origin and
total numbers of adults from the previous 5-year geometric mean, for 2010 to 2014 (Table 4).
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Table 4. UWR Chinook salmon adult abundance at Willamette Falls. The 5-year geometric mean
of Willamette Falls counts from 2010 to 2014 was calculated at the time of the most
recent status review (NWFSC 2015). The geomean for 2015 to 2019 is based on data
reported in NMFS (2019) and in the ODFW Willamette Falls Fish Counts database

(ODFW 2020).
S_Year Geometric Mean Natural-Origin Adults Total Adults
2010-2014 9,269 38,630
2015-2019 6,690 30,081

NMEFS will evaluate the implications for viability risk of these more recent returns, and
additional data at the population level, in the upcoming 5-year status review, expected in 2022
The status review will consider new information on population productivity, diversity, and
spatial structure, as well as the updated estimates of abundance shown in Table 8.

Since 2016, observations of coastal ocean conditions indicate that recent outmigrant year classes
have experienced below-average ocean survival during a marine heatwave and its lingering
effects, which led researchers to predict the drop in adult Chinook salmon returns observed
through 2019 (Werner et al. 2017). Some of the negative impacts on juvenile salmonids had
subsided by spring 2018, but other aspects of the ecosystem (e.g., temperatures below the 50-m
surface layer) had not returned to normal (Harvey et al. 2019). Expectations for marine survival
are relatively mixed for juveniles that reached the ocean in 2019 (Zabel et al. 2020), suggesting
that adult returns could increase somewhat in 2021. However, continued low jack returns as of
June 1, 2020, suggest that adult numbers could remain low in 2021.

Status of UCR Spring-run Chinook Salmon

Background. On March 24, 1999, NMFS listed the UCR spring-run Chinook salmon
ESU as endangered under the ESA (64 FR 14308), and the status was reaffirmed on June 28,
2005 (70 FR 37160). Critical habitat for the ESU was designated on September 2, 2005 (70 FR
52630). The most recent status review, in 2016, concluded that the ESU should retain its
endangered status (81 FR 33468). The summary that follows describes the rangewide status of
UCR spring-run Chinook salmon. More information can be found in the recovery plan (UCSRB
2007) and most recent status review for this species (NMFS 2016a) °.

The UCR spring-run Chinook salmon ESU includes all naturally spawned spring-run Chinook
salmon originating from Columbia River tributaries upstream of the Rock Island Dam and
downstream of Chief Joseph Dam (excluding the Okanogan River). The ESU comprises three
extant independent populations, which are grouped into one MPG (historically, a population also
spawned in the Okanogan and would also have been part of this MPG, but it is extirpated and not

% In addition, a technical memo prepared for the status review contains detailed information on the biological status
of the species (NWFSC 2015).
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required to achieve the ESA recovery goals) '°. It also includes spring-run Chinook salmon from
six artificial propagation programs (Table 5) (70 FR 37160) !!. Historically, UCR spring-run
Chinook salmon likely included two additional MPGs (Figure 7). These were extirpated by the
completion of Grand Coulee and Chief Joseph Dams, and reintroduction of these extirpated
MPGs is not required for recovery as defined in the ESA recovery plan (UCSRB 2007).

Table S. UCR spring-run Chinook salmon major population group and component
populations, and hatchery programs (UCSRB 2007, 70 FR 37160).

Major Population Group Populations

North Cascades MPG Wenatchee River
Entiat River
Methow River
Hatchery Programs

Twisp River

Hatchery programs Methow River

included in ESU Winthrop National Fish Hatchery
Chiwawa River
White River

Chewuch River

10 On July 11, 2014, NMFS designated the Okanogan River population as a “nonessential experimental population”
of UCR spring-run Chinook salmon (79 FR 40004).

! For a detailed description of how NMFS evaluates and determines whether to include hatchery fish in an ESU, see
NMES (2005). In 2016, NMFS published proposed revisions to hatchery programs included as part of ESA-listed
Pacific salmon and steelhead species, including UCR spring-run Chinook (81 FR 72759). The proposed changes for
hatchery program inclusion in this ESU were to add the Nason Creek Program and the Chief Joseph spring Chinook
Hatchery Program and remove the Chewuch River Program (as it is considered to be part of the Methow Composite
Program). We expect to publish the final revisions in 2020.
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Figure 7. Map illustrating UCR spring-run Chinook salmon ESU’s populations and major
population groups (NWFSC 2015).

Life History and Factors for Decline. Adult UCR spring-run Chinook salmon begin
returning from the ocean in April and May, with the run into the Columbia River peaking in mid-
May. They enter the upper Columbia River tributaries from April through July. After migration,
they hold in freshwater tributaries until spawning occurs in the late summer, peaking in mid-to-
late August. Juvenile spring Chinook salmon spend a year in freshwater before migrating to
saltwater in the spring of their second year of life. Most UCR spring-run Chinook salmon return
as adults after 2 or 3 years in the ocean. Some precocious males, or jacks, return after one winter
at sea. A few other males mature sexually in freshwater without migrating to the sea. The run,
however, is dominated by 4- and 5-year-old fish that have spent 2 and 3 years at sea,
respectively. Fecundity ranges from 4,200 to 5,900 eggs, depending on the age and size of the
female (UCSRB 2007).

Factors contributing to the decline of UCR spring-run Chinook salmon included the intensive
commercial fisheries in the lower Columbia River. These fisheries began in the latter half of the
1800s, continued into the 1900s, and nearly eliminated many salmon and steelhead stocks. With
time, the construction of dams and diversions, some without passage, blocked or impeded
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salmon and steelhead migrations. Early hatcheries, operated to mitigate the impacts of dams on
fish passage and spawning and rearing habitat, employed practices such as transferring fish
among basins without regard to their origin. While these practices increased the abundance of
stocks, they also decreased the diversity and productivity of populations they intended to
supplement. Concurrent with these activities, human population growth within the basin was
increasing and land uses were adversely affecting salmon spawning and rearing habitat. In
addition, non-native species were introduced by both public and private interests that directly or
indirectly affected salmon (UCSRB 2007).

Annual spawning escapements for all three of the extant UCR spring-run Chinook salmon
populations showed steep declines beginning in the late 1980s, leading to extremely low
abundance levels in the mid-1990s.

All three extant populations spawn in tributaries to the Columbia River upstream of the
confluence of the Snake River with the Columbia River. They pass the four lower Columbia
River dams (Bonneville, The Dalles, John Day, and McNary), operation of which is part of the
proposed action. In addition, all three populations also spawn upstream of the PUD-operated
Priest Rapids, Wanapum, and Rock Island Dams on the upper Columbia River. The Entiat River
population must pass one additional PUD dam (Rocky Reach) and the Methow population must
pass two additional PUD dams (Rocky Reach and Wells Dams). The operation of these PUD
dams is not part of the proposed action.

Recovery Plan. The ESA recovery plan for UCR spring-run Chinook salmon (UCSRB
2007) includes delisting criteria for the ESU, along with identification of factors currently
limiting its recovery, and management actions necessary to achieve the goals'2. The biological
delisting criteria are based on recommendations by the ICTRT!3. They are hierarchical in nature,
with ESU-level criteria based on the status of natural-origin UCR spring-run Chinook salmon
assessed at the population level. Population-level assessments are based on evaluation of
population abundance, productivity, spatial structure, and diversity (McElhany et al. 2000) and
an overall extinction risk characterization. Achieving recovery (i.e., delisting) of the ESU will
require improvement in the abundance, productivity, spatial structure, and diversity of all three
extant populations to the point that all three are considered viable (i.e., at low risk of extinction)
(UCSRB 2007).

Abundance, Productivity, Spatial Structure and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within the ESU based on parameters of
abundance, productivity, spatial structure, and diversity (these parameters are referred to as the
viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans and based on
recommendations of the ICTRT. Delisting criteria define parameters for individual population
status, as well as for how many and which populations must achieve a particular status for each

12 This plan was developed by the Upper Columbia Salmon Recovery Board and then reviewed and adopted by
NMES (72 FR 57303).

13 The recovery plan also includes “threats criteria” for each of the relevant listing factors in ESA section 4(a)(1) to
help ensure that underlying causes of decline have been addressed and mitigated before considering the species for
delisting.
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MPG to be considered at low risk. Generally, each MPG must achieve low risk for the ESU as a
whole to be considered no longer threatened or endangered. For the single UCR spring-run

Chinook salmon MPG to achieve low risk, all three of its extant populations must achieve viable
status (i.e., low extinction risk) (UCSRB 2007).

As of the most recent status review (NMFS 2016a), the 5-year geometric mean abundance of
adult natural-origin spawners had increased for each population relative to the levels reported in
the 2011 status review, but natural-origin escapements remained well below the corresponding
ICTRT thresholds for viability (i.e., low extinction risk). The short-term (e.g., 15-year) trend in
natural-origin spawners was neutral for the Wenatchee River population and positive for the
Entiat and Methow River populations. Time series of smolt production data from several
locations within the Wenatchee subbasin showed some indication of density-dependent effects at
higher spawning levels. The evaluation of overall abundance and productivity resulted in all
three extant populations continuing to be rated at high risk (NWFSC 2015, NMFS 2016a).

In the most recent status review (NMFS 2016a), all three populations continued to be rated at
low risk for spatial structure and at high risk for diversity. The high-risk diversity rating was
driven primarily by continued high proportions of hatchery-origin spawners in natural spawning
areas and a lack of genetic diversity among the natural-origin spawners. Direct hatchery
supplementation in the Entiat subbasin was discontinued in 2007, and an upward trend in the
proportion of natural-origin spawners in that population was attributed to that closure. Large-
scale hatchery supplementation programs continued in the Methow and Wenatchee Rivers. These
programs are intended to counter short-term demographic risks given current average survival
levels and the associated year-to-year variability. The composite spatial structure/diversity risks
for all three of the extant natural populations in this ESU were also rated as high (NWFSC 2015,
NMES 2016a).

Table 6 lists the MPGs and populations in this ESU and summarizes their
abundance/productivity, spatial structure, diversity, and overall population risk status, based on
information in the most recent status review (NWFSC 2015, NMFS 2016a); it also summarizes
their target risk status for delisting (UCSRB 2007).
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Table 6. UCR spring-run Chinook salmon population-level risk for abundance/productivity (A/P),
diversity, integrated spatial structure/diversity (SS/D), overall status as of the most recent
status review (NWFSC 2015, NMFS 2016a), and recovery plan target status (UCSRB
2007). Risk ratings range from very low (VL) to low (L), moderate (M), high (H), very
high (VH), and extirpated (E).

Population | ICTRT A/P Risk | Diversity | Integrated Overall Recovery Plan

Minimum Rating Risk SS/D Risk Extinction | Target Extinction
Abundance Rating Rating Risk Risk Rating
Threshold!

Wenatchee | 2,000 H H H H L

River

Entiat 500 H H H H L

River

Methow 2,000 H H H H L

River

"Minimum abundance thresholds represent the number of spawners needed for a population of a given size category
to achieve low risk (viability) at a given productivity (ICTRT 2007).

Limiting Factors. Understanding the limiting factors and threats that affect UCR spring-
run Chinook salmon provides important information and perspective regarding the status of the
species. One of the necessary steps in recovery and consideration for delisting the species is to
ensure that the underlying limiting factors and threats have been addressed. Limiting factors
identified in the recovery plan (UCSRB 2007) for this ESU include (in no particular order):

e Habitat degradation: Human activities have altered and/or curtailed habitat-forming
processes and limited the habitat suitable for UCR spring-run Chinook salmon in the
upper Columbia River tributaries. Storage dams, diversions, roads and railways,

agriculture, residential development, and forest management continue to cause changes in
water flow, water temperature, sedimentation, floodplain dynamics, riparian function, and
other aspects of the ecosystem, that are deleterious to UCR spring-run Chinook salmon
and their habitat.

Hydropower systems: Conditions for UCR spring-run Chinook salmon have been
fundamentally altered by the construction and operation of mainstem dams for power
generation, navigation, and flood control. UCR spring-run Chinook salmon are adversely
affected by hydrosystem-related flow and water quality effects, obstructed and/or delayed
passage, and ecological changes caused by impoundments. Effects occur at the four
Federal dams on the lower Columbia River and at FERC-licensed dams on the Upper
Columbia River'.

14 All three populations spawn upstream of the PUD-operated Priest Rapids, Wanapum, and Rock Island Dams on
the upper Columbia River. The Entiat River population must pass one additional PUD dam (Rocky Reach) and the
Methow population must pass two additional PUD dams (Rocky Reach and Wells Dams).
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e Harvest: Historical harvest rates have been reduced from their peak as a result of
international treaties, fisheries conservation acts, the advent of weak-stock management,
regional conservation goals, and the ESA listing of many salmon ESUs and steelhead
DPSs. While fisheries do not target weak stocks of listed salmon or steelhead, listed fish
are incidentally caught in fisheries directed at hatchery and unlisted natural-origin stocks.

e Hatcheries: In the upper Columbia River region, hatcheries producing spring-run
Chinook salmon are operated to mitigate the impacts of habitat loss resulting from the
construction of Grand Coulee Dam and passage and habitat impacts of the mid-Columbia
PUD dams. While these hatcheries provide valuable mitigation and/or conservation
benefits, they can also cause adverse impacts, including genetic effects that reduce fitness
and survival, ecological effects such as competition and predation, facility effects on
passage and water quality, incidental handling and mortality due to harvest, and masking
of the true status of natural-origin populations.

e Additional factors include changes in estuarine habitat, climate change, inadequacy of
regulatory mechanisms, fluctuating ocean cycles, and predation.

In its most recent status review NMFS (2016d) noted that:

e Despite efforts to improve tributary habitat conditions, considerable improvement is still
needed to restore habitat to levels that will support viable populations.

e Direct survival of juvenile salmonids outmigrating from upper Columbia River
populations has increased as a result of juvenile passage improvements at Federal and
PUD dams.

e Harvest exploitation rates'® have remained relatively low, generally below 10 percent,
though they had been increasing in recent years. The recent increases have resulted from
increased allowable harvest rates under the abundance-driven sliding-scale harvest rate
strategy that guides annual management.

e Natural-origin contributions to spawning in the Wenatchee and Methow River
populations have trended downwards since 1990. NMFS (2016d) said that this reflected
increased hatchery supplementation in those populations to boost abundance. Spring-run
Chinook salmon hatchery releases into the Entiat River were discontinued in 2007, and
the numbers of hatchery-origin spawners have decreased in response.

e Avian and pinniped predation on UCR spring-run Chinook salmon have increased since
the previous status review in 2011, and non-indigenous fish species remain a threat.

e Some regulatory mechanisms have improved since the previous status review, but,
particularly for land-use regulatory mechanisms, there was lack of documentation or
analysis of their effectiveness.

e Climate change was a concern, particularly the future effects of continued warming in
marine and freshwater systems.

Information on Status of the Species since the 2016 Status Review. The best scientific
and commercial data available with respect to the adult abundance of UCR spring-run Chinook
salmon indicates a substantial downward trend in the abundance of natural-origin spawners at the

15 Exploitation rate is the proportion of the total number of fish from a given natural-origin population(s) or hatchery
stock(s) that die from the result of fishing activity in a given year.
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ESU level from 2015 to 2019 (Figure 8). This recent downturn is thought to be driven primarily
by marine environmental conditions and a decline in ocean productivity (see discussion below)
because hydropower operations, the overall availability and quality of tributary and estuary
habitat, and hatchery practices have been relatively constant or improving over the past 10
years'S. Increased abundance of sea lions in the lower Columbia River could also be a
contributing factor.

Population-level abundance estimates of natural-origin and total (natural- plus hatchery-origin)
spawners through 2018 are shown in Table 7. These data also show recent and substantial
downward trends in abundance for all three populations of UCR spring-run Chinook salmon
when compared to the 2009 to 2013 period!’. All populations remain considerably below the
minimum abundance thresholds established by the ICTRT (shown in Table 7) and include
substantial numbers of hatchery-origin adults.

16 Many factors (e.g., higher summer temperatures, lower late summer flows, low spring flows, etc.) affect the
ability of tributary habitat to produce juvenile migrants (capacity) each year. Recent drought and temperature
patterns may have had a negative effect on tributary habitat productivity, and as a result, lower than average juvenile
production may have contributed in some years to downturns in adult abundance.

17 The upcoming status review, expected in 2022, will include population-level adult returns through 2019, and will
add a new rolling 5-year geomean, for 2015 to 2019. Because the 2015 adult returns represented a peak at the ESU
level (Figure 8), the negative percent change between the 2015-2019 and 2014-2018 geomeans will not necessarily
be greater than that shown in Table 2.6-3 between the 2014-2018 and 2009-2013 geomeans, at least for some
populations.
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Upper Columbia River Spring-Run Chinook Salmon
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Figure 8. Annual abundance and 5-year average abundance estimates for the UCR spring-

run Chinook salmon ESU (natural-origin fish only) at Rock Island Dam based on
passage counts from 1979 to 2019. Data are from the 2020 Joint Staff Report on
Stock Status and Fisheries (ODFW and WDFW 2020).
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Table 7. 5-year geometric mean of natural-origin spawner counts for UCR spring-run
Chinook salmon, excluding jacks. Number in parenthesis is the 5-year geometric
mean of total spawner counts. “% change” is a comparison between the two most
recent 5-year periods (2014-2018 compared to 2009-2013). “NA” means not
available. At the time of drafting this opinion, 2019 data were not available for
any of the populations in this ESU. Source: (Williams 2020c).

MPG Pooulation | 1989- | 1994— | 1999- | 2004- | 2009- | 2014- %
opufatio 1993 | 1998 | 2003 2008 2013 2018 | Change
North Entiat River NA 44 104 121 228 134 -41
Cascades (55) (190) (284) (336) (186) (-45)
Methow NA 60 159 351 428 295 31
River (89) (1158) | (1256) | (1785) | (803) (-55)
Wenatchee NA 102 423 371 664 517 -22
River (208) (971) | (1372) | (1987) | (1230) | (-38)

NMEFS will evaluate the implications for viability risk of these more recent returns in the
upcoming 5-year status review, expected in 2022. The status review will consider new
information on population productivity, diversity, and spatial structure, as well as the updated
estimates of abundance shown in Table 7.

Since 2016, observations of coastal ocean conditions indicate that recent outmigrant year classes
have experienced below average ocean survival during a marine heatwave and its lingering
effects, which led researchers to predict the drop in adult returns observed through 2019 (Werner
et al. 2017). Some of the negative impacts on juvenile salmonids had subsided by spring 2018,
but other aspects of the ecosystem (e.g., temperatures below the 50-meter surface layer) had not
returned to normal (Harvey et al. 2019). Expectations for marine survival are relatively mixed for
juvenile Chinook salmon that reached the ocean in 2019 (Zabel et al. 2020). Based on mainstem
dam counts, overall returns of spring Chinook salmon in 2020 also appear to be low, similar to
2019 counts.

Status of Snake River Spring/Summer-run Chinook Salmon

Background. On June 3, 1992, NMFS listed the SR spring/summer-run Chinook salmon
ESU as a threatened species (57 FR 23458). The threatened status was reaffirmed on June 28,
2005 (70 FR 37160), and again on April 14, 2014 (79 FR 20802). The most recent status review,
in 2016, concluded that the ESU should retain its threatened status (81 FR 33468). Critical
habitat was originally designated on December 28, 1993 (58 FR 68543), then updated on
October 25, 1999 (65 FR 57399). The summary that follows describes the rangewide status of
SR spring/summer Chinook salmon. Additional information can be found in the recovery plan
(NMFS 2017a) and most recent status review (NMFS 2016b) for this species!s.

18 In addition, a technical memo prepared for the status review contains more detailed information on the biological
status of the species (NWFSC 2015).
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The SR spring/summer-run Chinook salmon ESU includes all naturally spawned populations of
spring/summer-run Chinook salmon originating from the mainstem Snake River and the
Tucannon River, Grande Ronde River, Imnaha River, and Salmon River subbasins. The ESU
includes 28 extant natural populations (plus three functionally extirpated populations and one
extirpated population), which are aggregated into five MPGs based on genetic, environmental,
and life-history characteristics. Eleven artificial propagation programs are also included in the
ESU (NMFS 2017a, 70 FR 37160) '°. Figure 9 shows a map of the ESU and its component
MPGs; Table 8 lists the populations within each MPG and the hatchery programs that are part of
the ESU. Historically, SR spring/summer Chinook salmon also spawned and reared in several
areas that are no longer accessible in the Clearwater River basin and in the area above Hells
Canyon Dam.
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Figure 9. Map illustrating SR spring/summer Chinook salmon ESU’s populations and

major population groups (NWFSC 2015).

19 For a detailed description of how NMFS evaluates and determines whether to include hatchery fish in an
ESU, see NMFS (2005). In 2016, NMFS published proposed revisions to hatchery programs included as part of
ESA-listed Pacific salmon and steelhead species, including SR spring/summer Chinook salmon (81 FR 72759).
The proposed changes for hatchery program inclusion in this ESU were to add the Yankee Fork Program, the
Dollar Creek Program, and the Panther Creek Program. We expect to publish the final revisions in 2020.
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Table 8. SR spring/summer Chinook salmon ESU major population groups and component
populations, and hatchery programs (NMFS 2017a, 70 FR 37160).

Major Population Group Populations

Lower Snake River Tucannon River
Asotin Creek (functionally extirpated)

Grande Ronde/Imnaha River Wenaha River

Lostine/Wallowa Rivers

Minam River

Catherine Creek

Upper Grande Ronde River

Imnaha River

Lookingglass Creek (functionally extirpated)
Big Sheep Creek (functionally extirpated)

South Fork Salmon River Secesh River

East Fork South Fork Salmon River
South Fork Salmon River Mainstem
Little Salmon River

Middle Fork Salmon River Bear Valley

Marsh Creek

Sulphur Creek

Loon Creek

Camas Creek

Big Creek

Chamberlain Creek

Lower Middle Fork Salmon
Upper Middle Fork Salmon

Upper Salmon Lower Salmon River
Lembhi River

Pahsimeroi River

Upper Salmon River

East Fork Salmon River
Valley Creek

Yankee Fork

North Fork Salmon River
Panther Creek (extirpated)

Hatchery Programs
Hatchery programs included in Tucannon River
ESU Lostine River

Catherine Creek

Lookingglass Hatchery Reintroduction

Upper Grande Ronde

Imnaha River

Big Sheep Creek

McCall Hatchery

Johnson Creek Artificial Propagation Enhancement
Pahsimeroi Hatchery

Sawtooth Hatchery
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Life-History and Factors for Decline. SR spring/summer Chinook salmon generally
exhibit a stream-type life-history, meaning that they reside in freshwater for a year or more
before migrating toward the ocean, although some populations exhibit variations from this
pattern (e.g., Salmon River basin juveniles may spend less than 1 year in freshwater) (Copeland
and Venditti 2009). Juvenile outmigrants generally pass downstream of Bonneville Dam from
late April through early June. Yearling outmigrants are thought to spend relatively little time in
the estuary compared to sub-yearling ocean-type fish, often travelling from Bonneville Dam
(river mile [RM] 146) to a sampling site at RM 43 in 1 to 2 days. Adult SR spring-run Chinook
salmon return to the Columbia River in early spring and pass Bonneville Dam beginning in early
March through late May. Adult SR summer-run Chinook salmon return to the Columbia River
from June through July. Adults from both runs hold in deep pools in the mainstem Columbia and
Snake Rivers and the lower ends of the spawning tributaries until late summer, when they
migrate into the higher elevation spawning reaches (NMFS 2017a).

Historically, the entire Snake River basin is thought to have produced more than 1 million adult
spring/summer Chinook salmon in some years (ISAB 2015, NMFS 2017a). By the 1950s,
abundance of SR spring/summer Chinook salmon had declined to an estimated annual average of
125,000 adults (Matthews and Waples 1991). Declines continued, reaching a low of only about
2,200 adults (hatchery and natural-origin combined) in 1995, shortly after the ESA listing. Over
the long term, abundance has been affected by a variety of factors, including ocean conditions,
harvest, increased predation, construction and continued operation of Snake and Columbia River
dams, adverse impacts of hatchery fish, and widespread alteration of spawning and rearing
habitats (NMFS 2017a).

Harvest rates soared in the late 1800s and remained high until the 1970s. At the same time,
increased European-American settlement resulted in the deterioration of habitat conditions due to
logging, mining, grazing, farming, irrigation, development, and other land use practices that
cumulatively reduced access to and productivity of spawning and rearing habitat, increased
sediment contributions to streams, reduced instream flows, and increased stream temperatures
(NMEFS 2017a).

Large portions of historical habitat were blocked in 1901 by the construction of Swan Falls Dam,
on the Snake River, and later by construction of the three-dam Hells Canyon Complex from 1955
to 1967. Dam construction also blocked and/or hindered fish access to historical habitat in the
Clearwater River basin as a result of the construction of Lewiston Dam (removed in 1973 but
believed to have caused the extirpation of native Chinook salmon in that subbasin). The loss of
this historical habitat substantially reduced the spatial structure of this species. The production of
SR spring/summer Chinook salmon was further affected by the development of the eight Federal
dams and reservoirs in the mainstem lower Columbia/Snake River migration corridor between
the late 1930s and early 1970s; four on the lower Columbia River (Bonneville, The Dalles, John
Day, and McNary Dams) and four on the lower Snake River (Ice Harbor, Lower Monumental,
Little Goose, and Lower Granite Dams) (Figure 10) (NMFS 2017a).
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Figure 10.  All populations of SR spring/summer Chinook salmon migrate through four lower
Columbia River mainstem dams (Bonneville, The Dalles, John Day and McNary
Dams), and all except one population (the Tucannon) migrate through four
additional dams on the lower Snake River (Ice Harbor, Lower Monumental, Little
Goose, and Lower Granite Dams). The Tucannon population migrates through six
dams (the four lower Columbia River mainstem dams and two lower Snake River
dams. (Modified from a map obtained at //www.nwcouncil.org/.)

Recovery Plan. The ESA recovery plan for SR spring/summer Chinook salmon (NMFS
2017a) includes delisting criteria for the ESU, along with identification of factors currently
limiting the recovery of the ESU, and management actions necessary for recovery. The
biological delisting criteria are based on recommendations by the Interior Columbia Basin
Technical Recovery Team (ICTRT) ?°. They are hierarchical in nature, with ESU-level criteria
based on the status of natural-origin Chinook salmon assessed at the population level. The plan
identifies ESU- and MPG-level biological criteria, and within each MPG, it provides guidance
on a target risk status for each population, consistent with the MPG-level criteria. Population-
level assessments are based on evaluation of population abundance, productivity, spatial
structure, and diversity (McElhany et al. 2000) and an overall extinction risk characterization.
Achieving recovery (i.e., delisting) of the ESU will require sufficient improvement in its
abundance, productivity, spatial structure, and diversity. Table 9 summarizes the recovery plan

20The recovery plan also includes “threats criteria” for each of the relevant listing factors in ESA section
4(a)(1) to help ensure that underlying causes of decline have been addressed and mitigated before
considering the species for delisting.
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goals and population status (as of the most recent status review) for SR spring/summer Chinook

salmon.

Table 9. Population status as of the most recent status review (NWFSC 2015, NMFS
2016b) and recovery plan target status for SR spring/summer Chinook salmon
populations (NMFS 2017a).

MPG | Population Population | Recovery Plan| ICTRT Viability Criteria Recommendations
Status (as | Proposed Regarding Target Status
of 2016 Target Status
status
review)
Lower | Tucannon River | high risk highly viable | The basic ICTRT criteria would call for both
Snake populations to be restored to viable status, with one
achieving highly viable status. The ICTRT
Asotin Creek functionally| consider recommended that recovery efforts prioritize
extirpated | reintroduction | restoring the Tucannon River to highly viable status
and evaluate the potential for reintroducing
production in Asotin Creek as recovery efforts
progress.
Grande | Catherine Creek | high risk viable or highly| The basic ICTRT criteria call for a minimum of four
Ronde/ viable populations at viable status, with at least one highly
Imnaha Upper Grande high risk maintamed v1ablei and the r'est' mee'tlng maintained status. The
. potential scenario identified by the ICTRT would
Ronde River . . . .
include viable populations in the Imnaha River
Minam River high risk viable or highly (representing important run-timing diversity), the
viable Lostine/Wallowa River (representing a large-size
Wenaha River high risk viable or highly population), and at least one from each of the
viable following pairs: Catherine Creek or Upper Grande
i S i i Ronde River (representing large-size populations),
Lostine/Wallowa | high risk viable or highly and Minam River or Wenaha River.
Rivers viable
Imnaha River high risk viable or highly
viable
Big Sheep Creek | functionally| consider
extirpated | reintroduction
Lookingglass functionally| consider
Creek extirpated | reintroduction
South | South Fork high risk viable The basic ICTRT criteria call for two of the
Fork Salmon River populations in this MPG to be restored to viable
Salmon | Mainstem status, with at least one of these highly viable, and
Socesh River high risk highly viable the rest meeting maintained ste?tus. The ICTRT
recommended that the populations in the South Fork
East Fork South | high risk maintained Salmon River drainages be given priority due to the
Fork Salmon relatively small size and the high level of potential
River
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MPG | Population Population | Recovery Plan| ICTRT Viability Criteria Recommendations
Status (as | Proposed Regarding Target Status
of 2016 Target Status
status
review)
Little Salmon high risk maintained hatchery integration for the Little Salmon River
River population.
Middle | Big Creek high risk highly viable | The basic ICTRT criteria call for at least five of the
Fork S— . nine populations in this MPG to be restored to viable
Salmon Bear Valley high risk viable status, with at least one demonstrating highly viable
Marsh Creek high risk viable status. The remaining populations should achieve
Sulphur Creck high risk maintained malnta.med status. The ICTRT examplel recovery
scenario recommended that Chamberlain Creek
Camas Creek highrisk | maintained (geographic position), Big Creek (large-size
category), Bear Valley Creek, Marsh Creek, and
Loon Creek high risk viable either Loon Creek or Camas Creek achieve viable
status.
Chamberlain maintained | viable
Creek
Lower Middle high risk maintained
Fork Salmon
River
Upper Middle high risk maintained
Fork Salmon
River
Upper | Lemhi River high risk viable The basic ICTRT criteria for this MPG call for at
Salmon S— . least five populations to meet viability criteria, with
Valley Creek high risk viable at least one highly viable; the rest should be
Yankee Fork high risk maintained maintained. The ICTRT recommendation includes
Upper Salmon high risk highly viable r.estor.mg the Pah51mer91 Rlver (summer Chinook
River life-history), the Lemhi River and Upper Salmon
Mainstem River (very large-size category), the East
North Fork highrisk | maintained Fork Salmon River (large-size category), and the
Salmon River Valley Creek populations to viable status.
Lower Salmon high risk maintained
River
East Fork Salmon | high risk viable
River
Pahsimeroi River | high risk viable
Panther Creek extirpated | reintroduction

Abundance, Productivity, Spatial Structure, and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within the ESU based on parameters of
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abundance, productivity, spatial structure, and diversity (these parameters are referred to as the
viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans, and based on
recommendations of the ICTRT. Delisting criteria define parameters for individual population
status, as well as for how many and which populations must achieve a particular status for each
MPG to be considered at low risk. Generally, each MPG must achieve low risk for the ESU as a
whole to be considered no longer threatened or endangered.

NMFS’ most recent status review (NMFS 2016b) indicated that the SR spring/summer Chinook
salmon ESU remained at high overall risk, and that all but one population in the ESU remained
at high risk (the Chamberlain Creek population, in the Middle Fork Salmon River MPG, was
determined in the most recent status review to have improved to an overall status of
“maintained” due to an increase in abundance) 2!. In the most recent status review, natural-origin
abundance for most populations in the ESU had increased over the levels reported in the
previous status review, although the increases were not substantial enough to change viability
ratings (NWFSC 2015, NMFS 2016b). Relatively high ocean survival immediately before 2015
was a major factor in those abundance patterns.

The most recent status review found that, since the previous status review, some populations had
increased in both abundance and productivity??, others had increased in abundance while their
productivity decreased?®, two populations had decreased in abundance and increased in
productivity?*, and one population (Loon Creek in the Middle Fork Salmon River MPG) had
decreased in both abundance and productivity. There was no consistent pattern of response
across populations or across MPGs (NWFSC 2015, NMFS 2016b).

Evaluation of population spatial structure in the most recent status review indicated that most
populations remained at low or moderate risk for that parameter. Four populations (Catherine
Creek and Upper Grande Ronde, in the Grande Ronde/Imnaha River MPG; Lembhi River, in the
Upper Salmon River MPG; and the Lower Middle Fork Salmon River population, in the Middle
Fork Salmon River MPG) remained at high risk for this parameter (NWFSC 2015, NMFS
2016Db).

Evaluation of diversity for this ESU indicated that three MPGs have populations that are being
supplemented with local broodstock hatchery programs. In most cases, those programs evolved
from mitigation efforts and include some form of sliding-scale management guidelines that limit
hatchery contribution to natural spawning based on the abundance of natural-origin fish returning
to spawn—the more natural-origin fish that return, the fewer hatchery fish are needed to spawn
naturally. Sliding-scale management is designed to maximize hatchery benefits in low abundance
years and reduce hatchery risks at higher spawning levels. Most populations in the ESU were
rated at low to moderate risk for diversity except for the Yankee Fork, East Fork Salmon River,

21 “Maintained” population status indicates that the population does not meet the criteria for a viable population but
does support ecological functions and preserve options for recovery of the ESU.

22 Catherine Creek, Upper Grande Ronde River, Minam River, Lostine/Wallowa River, Imnaha River, Sulphur
Creek, Lemhi River, Valley Creek, Upper Salmon River, East Fork Salmon River, and Pahsimeroi River.

23 Tucannon, South Fork Salmon, East Fork South Fork Salmon, Big Creek, Bear Valley Creek, March Creek,
Camas Creek, and Yankee Fork.

24Wenaha and Lower Salmon River populations.
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and Pahsimeroi River populations, which were rated at high risk for this parameter (NWFSC
2015, NMFS 2016b).

Overall, while the most recent status review found improvements in the abundance/productivity
in multiple populations (as of 2014 adult returns) relative to prior reviews, those changes were
not sufficient to warrant a change in ESU status. All extant populations (except Chamberlain
Creek) still faced a high risk of extinction (NWFSC 2015, NMFS 2016b). There is a
considerable range in the relative improvements in life-cycle survivals or limiting life-stage
capacities required to attain viable status for the populations in the ESU. In general, populations
within the South Fork Salmon River MPG are the closest to viability among the MPGs. The
other multiple-population MPGs each have a range of viability (NWFSC 2015, NMFS 2016b).

Table 10 lists the MPGs and populations in this ESU and summarizes their abundance/
productivity, spatial structure, diversity, and overall population risk status, based on information
in the most recent status review (NWFSC 2015, NMFS 2016b).

Table 10. SR spring/summer Chinook salmon population-level risk for
abundance/productivity (A/P), diversity, and integrated spatial structure/diversity
(SS/D) and overall status as of the most recent status review (NWFSC 2015,
NMES 2016b). Risk ratings ranged from very low (VL), to low (L), moderate
(M), high (H), very high (VH), functionally extirpated (FE), and extirpated (E).
Shaded populations are the most likely combinations within each MPG to be
improved to viable status. “Maintained” (MT) population status indicates that the
population does not meet the criteria for a viable (low risk) population but does
support ecological functions and preserve options for recovery of the ESU.

Major Population ICTRT Minimum | A/P Risk | Diversity | Integrated | Overall
Population Abundance Rating Risk SS/D Risk | Extinction
Group Threshold! Rating | Rating Risk
Rating
Lower Snake | Tucannon River | 750 H M M H
Asotin Creek 500 FE FE FE FE
Grande Catherine Creek | 1,000 H M M H
R
onde/ Upper Grande | 1,000 H M H H
Ronde River
Imnaha
Minam River 750 H M) M M H
Wenaha River 750 H M M H
Lostine/Wallow | 1,000 H M M H
a Rivers
Imnaha River 750 H (M) M M H
Big Sheep Creek | 500 FE FE FE FE
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Major Population ICTRT Minimum | A/P Risk | Diversity | Integrated | Overall
Population Abundance Rating Risk SS/D Risk | Extinction
Group Threshold! Rating | Rating Risk
Rating
Lookingglass 500 FE FE FE FE
Creek
South Fork | South Fork 1,000 H M) M M H
Salmon Salmon River
Secesh River 750 H (M) H
E Fork S Fork 1,000 H H
Salmon River
Little Salmon 750 Insufficien | L L H
River t data
Middle Fork | Big Creek 1,000 H M M H
Salmon
Bear Valley 750 H M) L L H
Creek
Marsh Creek 500 L L H
Sulphur Creek 500 M M
Camas Creek 500 H M M H
Loon Creek 500 H M M H
Chamberlain 750 L L MT
Creek
Lower 500 Insufficien | M M H
Mainstem t data
Middle Fork
Salmon River
Upper Mainstem | 750 H M M H
Middle Fork
Salmon River
Upper Lemhi River 2,000 H H H H
Salmon
Valley Creek 500 H M M H
Yankee Fork 500 H H H H
Upper Salmon 1,000 H M) L L H
River
North Fork 500 Insufficien |L L H
Salmon River t data
Lower Salmon 2,000 H L L H
River
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Major Population ICTRT Minimum | A/P Risk | Diversity | Integrated | Overall

Population Abundance Rating Risk SS/D Risk | Extinction
Group Threshold! Rating | Rating Risk
Rating
East Fork 1,000 H H H H
Salmon River
Pahsimeroi 1,000 H M) H H H
River
Panther Creek 750 E E E E

'Minimum abundance thresholds represent the number of spawners needed for a population of a given size
category to achieve low risk (viability) at a given productivity (ICTRT 2007).

Limiting Factors. Understanding the limiting factors and threats that affect the SR
spring/summer Chinook salmon ESU provides important information and perspective regarding
the status of the species. One of the necessary steps in recovery and consideration for delisting is
to ensure that the underlying limiting factors and threats have been addressed. Limiting factors
identified in the recovery plan (NMFS 2017a) for this ESU include (in no particular order):

e Tributary habitat degradation: Past and/or present land use hinders SR spring/summer
Chinook salmon productivity through the following limiting factors: impaired fish
passage (e.g., culverts, water diversions, and weirs at hatchery facilities); reduced stream
complexity and channel structure; excess fine sediment; elevated summer water
temperatures; diminished streamflow during critical periods; reduced floodplain
connectivity and function; and degraded riparian conditions.

e Estuarine habitat degradation: Past and current land use (including dredging, filling,
diking, and channelizing of lower Columbia River tributaries) and alterations to
Columbia River flow regimes by reservoir storage and release operations have reduced
the quality and quantity of estuarine habitat.

e Hydropower: Federal hydropower projects in the lower Snake and Columbia River
mainstem affect juvenile and adult SR spring/summer Chinook salmon, which must pass
up to eight mainstem dams. The fish are also affected to a lesser degree by the
management of water released from the Hells Canyon Complex on the middle Snake
River, Dworshak Dam on the North Fork Clearwater River, and other projects, including
upper basin storage reservoirs in the U.S. and Canada. Limiting factors include those
related to dam passage mortality; loss of habitat due to conversion of riverine habitat to
slower moving reservoirs with modified shorelines; and changes in temperature regimes
due to flow modifications in all mainstem reaches.

e Harvest: Direct and indirect effects associated with past and present fisheries continue to
affect the abundance, productivity, and diversity of SR spring/summer Chinook salmon.
However, while harvest-related mortality contributed significantly to the species’ decline,
harvest impacts have been reduced substantially and have remained relatively constant in
recent years.
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e Hatchery programs: Hatchery programs can improve the abundance of salmon
populations with low abundance and support reintroduction into areas where they have
been blocked or extirpated. However, hatchery propagation also poses risks to natural-
origin salmon. These risks include genetic risks, reduced fitness, altered life-history traits,
increased competition for food and habitat, amplified predation, and transferring of
diseases.

e Predation: Anthropogenic changes have altered the relationships between salmonids and
other fish, bird, and pinniped species. Predation by pinnipeds, birds, and piscivorous fish
in the mainstem Columbia and Snake Rivers and some tributaries has increased to the
point that it is a factor limiting the viability of SR spring/summer Chinook salmon.

e Additional factors include exposure to toxic contaminants, and the effects of climate
change and ocean cycles.

In its most recent status review, NMFS (2016b) noted that:

e Improvements had been made in tributary and estuary habitat conditions due to
restoration and protection efforts, but habitat concerns remain throughout the Snake River
basin, particularly in regard to streamflow, floodplain management, and water
temperature.

e Changes to hydropower operations and passage had increased juvenile survival rates.

e Hot summer temperatures and impaired migration conditions in 2013 resulted in
approximately 15 percent of the migrating adult summer Chinook salmon failing to pass
Lower Granite Dam. Hot summer temperatures in 2015 again led to substantial adult
losses, primarily in the lower Columbia River but also in the lower Snake River.

e The adoption of the 2008 to 2017 U.S. v. Oregon Management Agreement had, on
average, reduced impacts of freshwater fisheries to all Snake River ESUs and DPSs.

e SR spring/summer Chinook salmon hatchery production levels had remained stable since
the previous review. Many captive broodstock programs initiated in the 1990s had been
terminated after the status of the targeted populations improved.

e New information indicated that avian and pinniped predation on SR spring/summer
Chinook salmon had increased since the previous status review.

e Regulatory mechanisms had generally improved since the previous status review.

e Uncertainty regarding the long-term impacts of climate change and the ability of SR
spring/summer Chinook salmon to adapt added additional risks to species recovery.

e Key protective measures included continued releases of cool water from Dworshak Dam
during late summer, continued flow augmentation to enhance flows in the lower Snake
River in July and August, and continued efforts to improve adult passage at Lower
Granite Dam.

Information on Status of the Species since the 2016 Status Review. The best scientific
and commercial data available with respect to the adult abundance of SR spring/summer
Chinook salmon indicate a substantial downward trend in the abundance of natural-origin
spawners at the ESU level from 2014 to 2019 (Figure 11). The past 3 years (2017 through 2019)
have shown the lowest returns since 1999. This recent downturn in adult abundance is thought to
be driven primarily by marine environmental conditions and a decline in ocean productivity (see
discussion below), because hydropower operations, the overall availability and quality of
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tributary and estuary habitat, and hatchery practices have been relatively constant or improving
over the past 10 years?. Increased abundance of sea lions in the lower Columbia River could
also be a contributing factor.

Population-level estimates of natural-origin and total (natural- plus hatchery-origin) spawners
through 2018 are shown in Table 11. These data also show recent and substantial downward
trends in abundance of natural-origin and total spawners for most of the MPGs and populations
(exceptions are the Lemhi River, Camas Creek, and Upper Grande Ronde Mainstem) when
compared to the 2009 to 2013 period (Table 11)?°. All populations except Chamberlain Creek
remain considerably below the minimum abundance thresholds established by the ICTRT
(shown in Table 11). For many populations, the total spawner counts include substantial numbers
of hatchery-origin adults. Exceptions are the entirety of the Middle Fork MPG and several
populations in the Upper Salmon MPG, where there are no hatchery fish included in the spawner
counts.

25 Many factors (e.g., higher summer temperatures, lower late summer flows, low spring flows, etc.) affect the
ability of tributary habitat to produce juvenile migrants (capacity) each year. Recent drought and temperature
patterns may have had a negative effect on tributary habitat productivity, and as a result, lower than average juvenile
production may have contributed in some years to downturns in adult abundance.

26 The upcoming status review, expected in 2022, will include population-level adult returns through 2019, and will
add a new rolling 5-year geomean, for 2015 to 2019. Because the 2014 adult returns represented a peak at the ESU
level, the negative percent change between the 2015-2019 and 2014-2018 geomeans will likely be greater than that
shown in Table 2.2-4 between the 2014-2018 and 2009-2013 geomeans, at least for some populations.
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Snake River Spring-Summer Chinook

1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

—o— Abundance =0= 5-YR-AVG Abundance

Annual abundance and 5-year average abundance estimates for the SR
spring/summer Chinook ESU (natural-origin fish only and excluding jacks),
including Lower Granite Dam passage and Tucannon River escapement estimates
from 1979 to 2019. Data are from the 2020 Joint Staff Report on Stock Status and
Fisheries (ODFW and WDFW 2020).
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Table 11. 5-year geometric mean of natural-origin spawner counts for SR spring/summer
Chinook salmon, excluding jacks. Number in parenthesis is the 5-year geometric
mean of total spawner counts. “% Change” is a comparison between the two most
recent 5-year periods (2014-2018 compared to 2009-2013). “NA” means not
available. At the time of drafting this opinion, 2019 data were not available for
any of the populations in this ESU. Source: (Williams 2020d).

Population MPG 1989- | 1994- | 1999- | 2004- | 2009- 2014- %
1993 1998 2003 2008 2013 2018 Change
Grande Catherine Creek NA 40 138 51 264 112 -58
Ronde/Imnaha (46) | (186) | (185) | (549) | (298) (-46)
River
Upper Grande NA 31 36 22 70 77 10
Ronde River (39 | 37 | o) | @5) | (292) (-36)
Mainstem
Imnaha River 218 193 792 227 462 354 -23
Mainstem (468) | (354) | (1579) | (905) | (1408) | (840) (-40)
Lostine/Wallowa 86 86 292 243 705 427 -39
Rivers (206) | (92) | (374) | (648) | (1650) | (821) (-50)
Minam River 172 115 413 393 572 440 -23
(391) | (131) | (423) (400) (618) (475) (-23)
Wenaha River 77 132 384 386 409 389 -5
(244) | (198) | (409) | (396) | (486) | (555) (14)
South Fork South Fork 683 313 829 634 759 241 -68
Salmon River | Salmon River (1020) | (561) | (1308) | (1093) | (1058) | (615) (-42)
East Fork South 295 136 251 119 338 317 -6
Fork Salmon (305) | (140) | (315) | (254) | (646) | (556) (-14)
River
Secesh River 383 210 623 387 781 481 -38
(392) | (221) | (644) | (409) | (798) | (501) (-37)
Little Salmon NA NA NA NA NA NA NA
River
Middle Fork Bear Valley Creek 215 77 482 278 618 373 -40
Salmon River 215 | (77) | (482) | (291) | (618) | (373) (-40)
Big Creek 119 20 207 104 257 129 -50
(119) | @0) | 207) | (104) | (@257) | (129) (-50)
Camas Creek 33 NA 72 45 31 53 71
(33) (72) (45) 3D (53) (71)
Chamberlain 412 69 787 468 748 693 -7
Creek 412) | (69) | (787) | (468) | (748) | (693) -7)
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Population MPG 1989- | 1994- | 1999- | 2004- | 2009- 2014- %
1993 1998 2003 2008 2013 2018 Change
Loon Creek 61 NA 136 60 58 42 -28
(61) (136) (60) (58) (42) (-28)
Marsh Creek 156 NA NA 110 374 311 -17
(156) (110) (374) (311) (-17)
Upper Middle NA NA 81 63 76 75 -1
Fork Salmon (81) (63) (76) (75) (-1)
River Mainstem
Lower Middle NA NA NA NA NA 4 NA
Fork Salmon 4)
River Mainstem
Sulphur Creek 46 NA NA 37 71 52 =27
(46) (37) (71) (52) (-27)
Upper Salmon | East Fork Salmon 118 22 304 238 451 285 -37
River (178) (35) (304) (238) (451) (285) (-37)
Lemhi River 68 35 194 68 195 273 40
(68) (35) (194) (68) (195) (273) (40)
North Fork 29 7 52 57 106 52 -51
Salmon River (29) (7 (52) (57) (106) (52) (-51)
Pahsimeroi River NA 25 127 186 297 192 -35
(34) (257) (290) (311) (382) (23)
Lower Salmon 82 28 157 114 102 63 -38
River Mainstem (82) (28) 157y | (114) (102) (63) (-38)
Upper Salmon 308 61 443 322 517 219 -58
River Mainstem (366) (72) (711) (572) (736) (657) (-1D)
Valley Creek 34 NA 77 76 144 132 -8
(34) 77) (76) (144) (132) (-8)
Yankee Fork 25 NA 30 NA 117 47 -60
(25) (30) (728) (59) (-92)
Lower Snake Tucannon River 278 60 92 225 321 84 -74
(381) (74) (325) (300) (510) (291) (-43)

NMEFS will evaluate the implications for viability risk of these more recent returns in the
upcoming 5-year status review, expected in 2022. The status review will consider new
information on population productivity, diversity, and spatial structure, as well as the updated
estimates of abundance shown in Table 11.

Since 2016, observations of coastal ocean conditions indicate that recent outmigrant year classes
have experienced below-average ocean survival during a marine heatwave and its lingering
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effects, which led researchers to predict the drop in adult Chinook salmon returns observed
through 2019 (Werner et al. 2017). Some of the negative impacts on juvenile salmonids had
subsided by spring 2018, but other aspects of the ecosystem (e.g., temperatures below the 50-
meter surface layer) had not returned to normal (Harvey et al. 2019). Based on mainstem dam
counts as of June 1, overall returns of spring Chinook salmon in 2020 also appear to be low,
similar to 2019 counts. Expectations for marine survival are relatively mixed for juveniles that
reached the ocean in 2019 (Zabel et al. 2020), suggesting that adult returns could increase
somewhat in 2021. However, continued low jack returns as of June 1, 2020, suggest that adult
numbers could remain low in 2021.

Status of Snake River Fall-Run Chinook Salmon

Background. On April 22, 1992, NMFS listed the SR fall Chinook salmon ESU as a
threatened species (57 FR 14653). The threatened status was reaffirmed on June 28, 2005 (70 FR
37160) and again on April 14, 2014 (79 FR 20802). The most recent status review, in 2016,
concluded that this ESU should retain its threatened status (81 FR 33468). Critical habitat was
originally designated on December 28, 1993 (58 FR 68543). The summary that follows describes
the status of SR fall Chinook salmon. Additional information can be found in the recovery plan
(NMFS 2017b) and the most recent status review for this species (NMFS 2016b) %’.

The SR fall-run Chinook salmon ESU includes one MPG with one extant population: Lower
Mainstem Snake River population, which includes all natural-origin fall-run Chinook salmon
originating from the mainstem Snake River below Hells Canyon Dam and from the Tucannon
River, Grande Ronde River, Imnaha River, Salmon River, and Clearwater River subbasins
(NMEFS 2017b). Fall-run Chinook salmon from four artificial propagation programs are also
included in this ESU—the Lyons Ferry Hatchery Program, the Fall Chinook Acclimation Ponds
Program, the Nez Perce Tribal Hatchery Program, and the Oxbow Hatchery Program (now
referred to as the Idaho Power Program (NMFS 2017b, 70 FR 37160) %,

Historically, another large population of fall-run Chinook salmon also spawned above the Hells
Canyon Dam Complex (NMFS 2016b, 2017h). This population was extirpated in the early 1960s
after the construction of the Hells Canyon Dams (Figure 12). The extant, ESA-listed population
occupies a geographically large and complex area with five major spawning groups: 1) Upper
Hells Canyon, 2) Lower Hells Canyon, 3) Clearwater River, 4) Grande Ronde River, and 5)
Tucannon River.

%7 In addition, a technical memo prepared for the status review contains more detailed information on the biological
status of the species (NWFSC 2015).

28 For a detailed description of how NMFS evaluates and determines whether to include hatchery fish in an ESU, see
NMES (2005). In 2016, NMFS published proposed revisions to hatchery programs included as part of ESA-listed
Pacific salmon and steelhead species, including SR fall Chinook salmon (81 FR 72759). The proposed changes for
hatchery programs in this ESU were to change the name of the Oxbow Hatchery Program to the Idaho Power
Program. We expect to publish the final revisions in 2020.
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Figure 12.  Map of the SR fall Chinook salmon current and historical spawning range. The
areas shaded pink denote habitat that is currently occupied; the red hatched areas
denote habitat that was accessible historically, but is now blocked by the Hells
Canyon Project and other dams on the mainstem Snake River. Source: NMFS
2017b.

Life History and Factors for Decline. Most SR fall Chinook salmon production
historically came from large mainstem reaches that supported a subyearling, or “ocean-type,” life
history strategy. Adults migrated up the Columbia and Snake Rivers from July to August through
November and spawned from late September to early October through November. Eggs
developed rapidly in the relatively warm lower mainstem reaches of several tributary rivers,
which facilitated emergence during late winter and early spring and accelerated growth such that
juveniles could become smolts and migrate to the ocean in May and June (NMFS 2017b). This
life history strategy allowed fall Chinook salmon to avoid high summer temperatures and losses
associated with over-summering and over-wintering that affect other Chinook salmon ESUs with
a yearling, or “stream-type,” life history strategy.

At present, the subyearling life history strategy contributes most of the natural-origin adult
returns to the ESU, and the timing of adult migration and spawning plus egg incubation, fry
emergence, and juvenile emigration is similar to historical patterns. However, a yearling life
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history strategy is also supported, mostly for juveniles from the cooler Clearwater River
subbasin?, which overwinter in the lower Snake River reservoirs or other cool-water refuge
areas and migrate downstream the following spring (NMFS 2017b).

Multiple factors were responsible for the decline of SR fall Chinook salmon. First, they were
harvested at very high rates starting in the 1880s, and continuing through the 1980s. Second, the
development of mainstem dams in the middle Snake River from the 1900s to the 1960s (Swan
Falls Dam, the Hells Canyon Complex of dams, and others) inundated and blocked access to the
most productive spawning and rearing habitat, eliminated one of the two large populations that
existed historically, and affected water quality. The construction of Lewiston Dam on the
Clearwater River blocked access to upstream habitat there starting in 1927, and extirpated fall
Chinook salmon within that subbasin. Third, the development of mainstem dams in the lower
Snake and Columbia Rivers (1938 to 1975) greatly altered mainstem migration and rearing
habitat, affected the survival of juvenile and adult migrants, and affected water quality (increased
TDG levels, altered thermal regime, decreased sediment transport, etc.). Fourth, the construction
and operation of dams and water conveyance systems for irrigation and other purposes (starting
in the late 1800s) substantially affected seasonal flows in the mainstem Snake and Columbia
Rivers and the Columbia River estuary and plume. Fifth, land use practices (agriculture, grazing,
mining, timber harvest, etc.) negatively affected important water-quality parameters (nutrients,
fine sediments, toxic contaminants) and channel complexity, especially in the middle Snake
River®® and the lower reaches of the five Snake River tributaries used for spawning and rearing.

Lastly, strays from non-Snake-River-origin hatcheries on the spawning grounds posed a serious
threat to the genetic integrity of the species (Waples et al. 1993; NMFS 2016b, 2017b).

These factors substantially reduced the amount and quality of available spawning, rearing, and
migration corridor habitat; reduced the productivity of SR fall-run Chinook salmon in all
freshwater life history stages; and resulted in extremely low abundance by 1990, when only 78
naturally produced adults were counted passing Lower Granite Dam?'.

While some of the threats that contributed to the original listing of SR fall Chinook salmon
continue, many actions have been taken to reduce threats and improve SR fall Chinook salmon
survival and the conservation value of the habitat upon which they depend. While still
substantial, overall harvest rates have been reduced from around 60 to 80 percent as recently as
the 1980s to 40 to 50 percent since the mid-1990s as a result of reduced ocean harvest and the
use of abundance-based “sliding scales” to manage fisheries in the mainstem Columbia River.
These actions have improved the productivity and abundance of the single population by

29 Cool water has been released from Dworshak Dam since the mid-1990s to reduce summer temperatures that can
impair passage conditions for migrating adult salmon and steelhead. This action retards the growth and delays the
migration of juveniles rearing in the Clearwater River in July and August, but maintains thermal conditions,
especially in Lower Granite, Little Goose, and Lower Monumental Reservoirs that allow juvenile Chinook to
survive the summer and early-fall periods, overwinter, and migrate the following spring.

30 Currently, water quality in the middle Snake River is highly degraded (excessive nutrients, excessive algal
growth, anoxic or hypoxic conditions in spawning gravels, and increased sediment loads) and not sufficient to
support fall Chinook salmon production.

31 This compares to an estimated historical average of about 500,000 returning adults (NMFS 2017b).
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increasing the number of adult fall-run Chinook salmon returning to the spawning areas (NMFS
2016b, 2017b).

Starting in the late 1990s, large numbers of hatchery-produced fish—up to 5.5 million
annually—began to be released. These programs have substantially improved the abundance of
SR fall Chinook salmon in spawning areas upstream of Lower Granite Dam. The progeny of
hatchery fish spawning in the wild are considered natural-origin when they return to spawn, so
these fish contributed to the rapid rebuilding of the ESU. However, NMFS (2016b) noted
concerns that continued high levels of hatchery-origin fish on the spawning grounds could pose a
risk to long term population diversity and productivity.

Since 1992, Idaho Power Company has operated the Hells Canyon Complex of dams to provide
stable spawning and incubation flows in the upper Hells Canyon reach of the Snake River for SR
fall Chinook salmon. These flows ensure that redds are not dewatered during winter load-
following operations (i.e., daily and hourly flow fluctuations). This voluntary action has likely
improved egg-to-fry survival, although some negative effects on habitat quality. The Action
Agencies have also taken many structural and operational measures at CRS projects to improve
conditions for SR fall Chinook salmon since the ESA listing in 1992 (NMFS 2017b).

Recovery Plan. The ESA recovery plan for SR fall Chinook salmon (NMFS 2017b)
includes delisting criteria for the ESU, along with identification of factors currently limiting its
recovery, and management actions necessary to achieve the goals. Biological delisting criteria
are based on recommendations by the ICTRT*. They are hierarchical in nature, with ESU-level
criteria based on the status of natural-origin SR fall Chinook salmon assessed at the population
level. Population-level assessments are based on evaluation of population abundance,
productivity, spatial structure, and diversity (McElhany et al. 2000) and an overall extinction risk
characterization. Achieving recovery (i.e., delisting) of the ESU will require sufficient
improvement in its abundance, productivity, spatial structure, and diversity.

The recovery plan considered three potential recovery scenarios (including two single-population
scenarios and one that would require recovering the extirpated population above the Hells
Canyon Dam complex). It identified the single-population scenario aimed at achieving highly
viable status (50 percent probability of a less than 1 percent risk of extinction in 100 years) for
the extant population and evaluating the status of the population based on natural productivity in
one or two “natural production emphasis areas” as the most likely scenario to achieve recovery.
The relatively low hatchery contributions targeted in the natural production emphasis area(s)
would provide “an opportunity to gain more direct information on intrinsic productivity without
the masking effect common when high levels of hatchery-origin spawners are present” (NMFS
2017b).

Abundance, Productivity, Spatial Structure, and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within the ESU based on parameters of
abundance, productivity, spatial structure, and diversity (these parameters are referred to as the

32 The recovery plan also includes “threats criteria” for each of the listing factors in ESA section 4(a)(1) to help
ensure that underlying causes of decline have been addressed and mitigated before considering the species for
delisting.
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viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans and based on
recommendations of the ICTRT. Delisting criteria define parameters for individual population
status as well as for how many and which populations must achieve a particular status for each
MPG to be considered at low risk. Generally, each MPG must achieve low risk for the ESU as a
whole to be considered no longer threatened or endangered.

As of the most recent status review (NWFSC 2015, NMFS 2016b), the extant Lower Mainstem
SR fall Chinook salmon population was considered viable (i.e., at low risk of extinction), an
improvement from its moderate risk rating in the previous status review but below the recovery
plan goal of high certainty of highly viable status (i.e., very low extinction risk). This risk rating
was based on a low risk rating for abundance/productivity and a moderate risk rating for spatial
structure/diversity (NWFSC 2015).

The 10-year geometric mean in natural-origin abundance for spawner escapement for the years
2005 to 2014 was 6,418. This geometric mean exceeded the buffer for statistical uncertainty in
estimated abundance in the recovery plan. The associated productivity estimates, however, were
below the recovery plan requirements, and reflected uncertainty due to the high numbers of
hatchery-origin fish on the spawning grounds. The status review also noted uncertainty about
whether the recent increases in abundance (which were driven largely by relatively high
escapements in the last 3 years of that review period) could be sustained over the long run
(NWFSC 2015, NMFS 2016b).

The moderate risk rating for spatial structure/diversity was driven by changes in major life
history patterns, shifts in phenotypic traits, and high levels of genetic homogeneity in samples
from natural-origin returns. The rating also reflected risk associated with the high levels of
hatchery-origin spawners in natural spawning areas and the potential for selective pressure
imposed by current hydropower operations and cumulative harvest impacts. To achieve delisting
goals, the spatial structure/diversity rating needs to be at low risk (NWFSC 2015).

The most recent status review (NWFSC 2015, NMFS 2016b) noted that to achieve the
abundance/productivity risk rating consistent with the proposed delisting criteria, an increase in
estimated productivity (or a decrease in the year-to-year variability associated with the estimate)
would be required, and natural-origin abundance of the extant population would need to remain
relatively high. An increase in productivity could occur with a further reduction in mortalities
across life stages. It is also possible that survival improvements resulting from actions in recent
years (e.g., more consistent flow-related conditions affecting spawning and rearing, and
increased passage survivals resulting from expanded spill programs) have increased productivity,
but that due to sustained recent high abundances, we have not been able to measure the intrinsic
productivity of the population (which measures productivity at low abundances and is the metric
recommended by the ICTRT). A third general possibility is that productivity may be decreasing
over time as a result of negative impacts of chronically high hatchery proportions across natural
spawning areas. Such a decrease would also be largely masked by the high annual spawning
levels (NWFSC 2015, NMEFES 2016b).
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Limiting Factors. Understanding the limiting factors and threats that affect SR fall
Chinook salmon provides important information and perspective regarding the status of the
species. One of the necessary steps in achieving species’ recovery and delisting is to ensure that
the underlying limiting factors and threats have been addressed. Limiting factors and threats
identified in the recovery plan (NMFS 2017b) for this ESU include (in no particular order):

e Blocked habitat: The Hells Canyon Complex of dams (and five additional upstream
Snake River dams) blocks access to 80 percent of the historical spawning habitat for SR
fall Chinook salmon, including the habitat that was historically the most productive??.

e Hydropower: Operation of the Hells Canyon Complex dams has altered flows, sediment
transport, and the thermal regime of the Lower Snake River, resulting in altered
migration patterns, juvenile fish stranding, and entrapment. Idaho Power Company
reduces these effects by providing stable flow from Hells Canyon Dam during the fall
Chinook salmon spawning season to support incubating eggs and emerging fry. In
addition, eight CRS projects (four on the lower Snake River and four on the Columbia
River) adversely affect passage for juveniles and adults.

e Tributary habitat: Although SR fall Chinook salmon spawn primarily in the mainstem
Snake River, they also spawn in lower reaches of tributaries to the Snake River, where
lack of habitat complexity, excess fine sediment, degraded riparian conditions, low
summer flows, and water quality (high summer water temperatures, low dissolved
oxygen, and nutrients) are of some concern.

e Estuary: SR fall Chinook salmon subyearling migrants that access and use shallow,
nearshore areas and other floodplain habitats are affected by reduced estuarine habitat as
a result of changes in sediment/nutrient levels and flow, reduced floodplain connectivity,
increased water temperature, changes in food sources, altered predator/prey relationships,
and exposure to toxic contaminants.

e Harvest: SR fall Chinook salmon encounter fisheries in the ocean, in the mainstem
Columbia River, and in some tributaries. Fisheries do not directly target ESA-listed
natural-origin fall Chinook salmon. Instead they target marked hatchery fish (fall
Chinook salmon and other species) and non-listed natural fish (fall Chinook salmon and
other species). While the recovery plan noted that the total exploitation rate on SR fall
Chinook salmon had declined significantly since ESA listing, it also noted the direct and
indirect effects of harvest as a concern.

e Hatcheries: At one time, out-of-ESU hatchery programs were a major concern because
the returning adult fish strayed into the Snake River and spawned naturally. Strays from
out-of-ESU programs have since been reduced substantially. Within-ESU hatchery
programs have reduced short-term risk to SR fall Chinook salmon by increasing
abundance and spatial structure, but the size of the programs relative to the level of
natural-origin production and consequent high proportion of hatchery-origin fish on the
spawning grounds raises concerns about natural-origin productivity and diversity.

e Predation: In general, rates of predation by birds on SR fall Chinook salmon are
relatively low. California sea lions that gather at Bonneville Dam have generally left the
area by the time of the fall Chinook salmon migration. However, the number of Steller

33 Currently, however, the mainstem habitat in the blocked area is too degraded to support significant fall Chinook
salmon production.
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sea lions in the area has increased since 2011, and they are assumed to prey on adult SR
fall Chinook salmon, although the level of predation is not known. Both native and non-
native fish prey on fall Chinook salmon.

e Additional factors include exposure to toxic contaminants, and the effects of climate
change and ocean cycles.

In its most recent status review, NMFS (2016b) noted that:

e Abundance in the extant SR fall Chinook salmon population had increased substantially
since listing. This increase was attributed to a combination of actions that enhanced
spawning and incubation conditions below Hells Canyon Dam, improved survival
through the hydropower system, reduced harvest, and increased natural production
through hatchery supplementation.

e Improvements had been made in tributary and estuary habitat conditions due to
restoration and protection efforts, but habitat concerns remain throughout the Snake River
basin, particularly in regard to streamflow, floodplain management, and water
temperature.

e Changes to hydropower operations and passage had increased juvenile survival rates.

e The adoption of the 2008 to 2017 U.S. v. Oregon Management Agreement had, on
average, reduced impacts of freshwater fisheries to all Snake River ESUs/DPSs.

e SR fall Chinook salmon hatchery production levels had increased since the previous
review. Considerable uncertainty existed about the effect of SR fall Chinook salmon
hatchery programs on the extant population.

e New information indicated that avian and pinniped predation had increased since the
previous status review, although it was not possible to quantify the change or impact on
SR fall Chinook salmon.

e Regulatory mechanisms had in general improved since the previous status review.

¢ Uncertainty regarding the long-term impacts of climate change and the ability of SR fall
Chinook salmon to adapt added additional risks to species recovery.

Information on Status of the Species since the 2016 Status Review. The best available
scientific and commercial data available with respect to the adult abundance of SR fall Chinook
salmon indicates a substantial downward trend in the abundance of natural-origin spawners at the
ESU level from 2013 to 2019 (Figure 13). The recent downturn is thought to be driven primarily
by marine environmental conditions and a decline in ocean productivity (see discussion below),
because hydropower operations and hatchery practices have been relatively constant or
improving over the past 10 years. Even with this decline, overall abundance has remained higher
than before 2005.

The SR fall Chinook salmon ESU is composed of a single demographically independent
population. Five-year geometric means in the numbers of natural-origin and total (natural- plus
hatchery-origin) spawners through 2018 are shown in Table 12. These indicate very small
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negative changes in abundance between the two most recent 5-year periods®*. This ESU appears
to be less negatively affected by ocean conditions than SR spring/summer Chinook salmon.

Snake River Fall Chinook

25,000

20,000

15,000 -

Abundance

10,000

5,000

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

—4— Abundance =0 5-YR-AVG Abundance

Figure 13.  Annual abundance and 5-year average abundance estimates for the SR fall
Chinook salmon ESU (natural-origin fish only) at Lower Granite Dam from 1975
to 2019. Data from 1975 to 2018 are from the 2019 Joint Staff Report on Stock
Status and Fisheries (WDFW and ODFW 2019). The 2019 estimate is from the
Nez Perce Tribe (Hesse 2020).

34 The upcoming status review, expected in 2022, will include population-level adult returns through 2019, and will
add a new rolling 5-year geomean, for 2015-2019. Because the adult return in 2014 was higher than in subsequent
years, the negative percent change between the 2015-2019 and 2014-2018 geomeans will likely be greater than that
shown in Table 2.5-1 between the 2014-2018 and 2009-2013 geomeans.
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Table 12. 5-year geometric mean of natural-origin spawner counts for SR fall Chinook
salmon. Number in parenthesis is the 5-year geometric mean of total spawner
counts. “% change” is between the two most recent 5-year periods (2014-2018
compared to 2009-2013). At the time of drafting this opinion, 2019 data were not
available for this ESU. Source: Williams (2020a).

Population | MPG 1989- | 1994- | 1999- | 2004- | 2009- | 2014- %
1993 | 1998 2003 2008 2013 2018 Change

Snake Lower 313 467 2083 3930 8985 8809 2

River Mainstem Snake | (597) | (785) | (5513) | (10002) | (31327) | (30364) (-3)

Mainstem River

NMEFS will evaluate the implications for viability risk of these more recent returns in the
upcoming 5-year status review, expected in 2022. The status review will consider new
information on population productivity, diversity, and spatial structure, as well as the updated
estimates of abundance shown in Table 12.

Since the status review in 2016, observations of coastal ocean conditions suggested that recent
outmigrant year classes have experienced below-average ocean survival during a marine
heatwave and its lingering effects, which led researchers to predict the drop in adult Chinook
salmon returns observed through 2019 (Werner et al. 2017). Some of the negative impacts on
juvenile salmonids had subsided by spring 2018, but other aspects of the ocean ecosystem (e.g.,
temperatures below the 50-meter surface layer) had not returned to normal (Harvey et al. 2019).
Expectations for marine survival are relatively mixed for juveniles that reached the ocean in
2019 (Zabel et al. 2020).

Status of Columbia River Chum Salmon

Background. On March 25, 1999, NMFS listed the CR chum salmon ESU as a threatened
species (64 FR 14508). The threatened status was reaffirmed on April 14, 2014 (79 FR 20802).
The most recent status review, in 2016, concluded that this ESU should retain its threatened
status (81 FR 33468). Critical habitat was designated on September 2, 2005 (70 FR 52630). The
summary that follows describes the status of CR chum salmon. More information can be found
in the recovery plan (NMFS 2013b) and most recent status review for this species (NMFS
2016¢) .

The CR chum salmon ESU includes all naturally spawned populations of chum salmon in the
Columbia River and its tributaries in Oregon and Washington (Figure 14) *¢. The ESU consists
of 17 historical populations in three distinct ecological regions: Coast, Cascade, and Gorge. Each

35 In addition, a technical memo prepared for the status review contains detailed information on the biological status
of the species (NWFSC 2015).

36 The historical upstream boundary for chum salmon is generally considered to have been Celilo Falls, which
historically was located approximately where The Dalles Dam is now located (NMFS 2013b).
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of these three ecological regions is considered an MPG?’. The ESU also includes two artificial
propagation programs (70 FR 37160) .
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Figure 14.  Map illustrating CR chum salmon ESU’s populations and major population
groups.

37 The W/LC TRT used the term “strata” to refer to these population groupings, which are significant in identifying
delisting criteria. The strata are analogous to the “major population groups” defined by the ICTRT. For consistency,
we use the term “major population group” throughout this opinion.

38 The Grays River Program and the Washougal River Hatchery/Duncan Creek Program in Washington. In 2016,
NMEFS published proposed revisions to hatchery programs included as part of ESA-listed Pacific salmon and
steelhead species, including CR Chum salmon (81 FR 72759). The proposed change for hatchery program inclusion
in this ESU was to add the Big Creek Hatchery Program (Oregon). We expect to publish the final revisions in 2020.
For a detailed description of how NMFS evaluates and determines whether to include hatchery fish in an ESU, see
NMFS (2005).
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Life History and Factors for Decline. Historically, CR chum salmon were abundant and
widely distributed. They spawned in the mainstem Columbia River and the lower reaches of
most lower Columbia River tributaries. The historical upstream boundary for chum salmon is
generally considered to have been Celilo Falls, which was located approximately where The
Dalles Dam is now located, although there are some reports of chum salmon spawning as far up
as the Walla Walla and Umatilla Rivers (NMFS 2013b). Chum salmon spawn in the mainstem
and in low-gradient, low-elevation reaches and side channels (LCFRB 2010, ODFW 2010). They
enter freshwater close to the time of spawning, and their spawning sites are typically associated
with areas of upwelling water. Adult chum salmon are virtually all fall-run fish, entering
freshwater from mid-October through November and spawning from early November to late
December (LCFRB 2010). There is evidence that a summer-run chum salmon population
returned historically to the Cowlitz River, and fish displaying this life history are occasionally
observed there (Myers et al. 2006, Ford 2011).

Chum salmon fry are capable of adapting to seawater soon after emergence from gravel (LCFRB
2010) and usually spend weeks or months in estuaries (NMFS 2011, 2013b). Their small size at
emigration is thought to make them susceptible to predation from both birds and fish during this
life stage, and shallow, protected habitats such as salt marshes, tidal creeks, and intertidal flats
serve as significant rearing areas for juvenile chum salmon during estuarine residency (LCFRB
2010). Access to these habitats has been impaired by agricultural and residential land use,
particularly modification via dikes, levees, bank stabilization, and tide gates, but also by flow
alterations caused by mainstem dams.

CR chum salmon runs once numbered in the hundreds of thousands (in some years more than
500,000 chum salmon were harvested in commercial fisheries), but had begun to decline by the
early 1950s (Johnson et al. 2012), primarily as a result of habitat degradation and high harvest
rates. While harvest rates were drastically curtailed in the 1950s, the ESU continues to be
affected by loss and degradation of spawning and rearing habitat and perhaps by the legacy
effects of historical harvest. In addition, mainstem hydropower dams have impaired access and
inundated historical spawning habitat for one population, and had downstream flow effects on
habitat in the estuary. Together, these factors contributed to declines such that at the time of
listing, total natural-origin abundance for the ESU was probably a few thousand fish per year,
and most historical populations were either at very high extinction risk or extirpated, or nearly so
(NMFS 2013b, 64 FR 14508).

Recovery Plan. The ESA recovery plan for CR chum salmon (NMFS 2013b) includes
delisting criteria for the ESU, along with identification of factors currently limiting its recovery,
and management actions necessary for recovery. The biological delisting criteria are based on
recommendations by the Willamette-Lower Columbia Technical Recovery Team (W/LC TRT)
3%, They are hierarchical in nature, with ESU-level criteria based on the status of natural-origin
CR chum salmon assessed at the population level. Population-level assessments are based on an
evaluation of population abundance, productivity, spatial structure, and diversity (McElhany et
al. 2000) and an overall extinction risk characterization. Achieving recovery (i.e., delisting) of

3 The recovery plan also includes “threats criteria” for each of the listing factors in ESA section 4(a)(1) to help
ensure that underlying causes of decline have been addressed and mitigated before considering the species for
delisting.
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the ESU will require sufficient improvement in its abundance, productivity, spatial structure, and
diversity.

Abundance, Productivity, Spatial Structure, and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within an ESU based on parameters of
abundance, productivity, spatial structure, and diversity (these parameters are referred to as the
viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans and based on
recommendations of the W/LC TRT. Delisting criteria define parameters for individual
population status, as well as for how many and which populations must achieve a particular
status for each MPG to be considered at low extinction risk. For CR chum salmon, recovery
requires improving all three MPGs to a high probability of persistence or a probability of
persistence consistent with their historical condition.

NMFS’ most recent status review found that the CR chum ESU was relatively unchanged in
status from previous reviews (NMFS 2016¢). While improvements in the status of some
populations were observed, most remained at high to very high extinction risk, with very low
abundances, and the ESU overall remained at moderate to high extinction risk. Most populations
will require very large improvements to reach their recovery goals (NWFSC 2015, NMFS
2016¢).

In the most recent status review, the Grays River population, in the Coast MPG, was considered
to be on an improving trend and at moderate, if not lower, extinction risk. The other six
populations in this MPG were considered to be at very high extinction risk, and some perhaps
functionally extirpated. In the Cascade MPG, two spawning aggregates discovered in the early
2000s in the mainstem Columbia River just upstream of the [-205 Bridge are considered part of
the Washougal population, and the abundance trend for this spawning aggregation was found to
be stable and potentially slightly positive in the most recent status review. The other five
populations in the Cascade MPG were considered at very high extinction risk, with critically low
abundances. In the Gorge MPG, the Lower Gorge population was considered viable, and its
abundance as of the most recent status review was, on average, somewhat improved since the
previous status review; however, ocean conditions were likely responsible for this increase, and
the overall trend since 2000 was found to be negative (NWFSC 2015). Spawning in the Upper
Gorge population (above Bonneville) was thought to be very limited due to the inundation of
historical spawning areas by Bonneville Reservoir; however, small numbers of chum salmon do
migrate past Bonneville Dam in most years, and chum fry are observed at the Bonneville Dam
juvenile sampling facility (NWFSC 2015).

Table 12 lists the MPGs and populations in this ESU and summarizes their
abundance/productivity, spatial structure, diversity, and overall population risk status at the time
of the most recent status review; it also summarizes their target risk status for delisting (NMFS
2013b, 20161; NWFSC 2015).
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Table 13. CR chum salmon population-level risk for abundance/productivity (A/P), spatial
structure, diversity, overall extinction risk as of the most recent status review
(NWFSC 2015, NMFS 2016c¢), and recovery plan target status (NMFS 2013b).
Risk ratings range from very low (VL), low (L), moderate (M), high (H), to very
high (VH). The populations that spawn upstream of Bonneville Dam are
highlighted in gray. * = no data.

MPG Population A/P Spatial Diversity | Overall Recovery
Ecological | Run Risk Structure | Risk Extinction | Plan
Subregion | Timing Rating | Risk Rating Risk Target

Rating Rating Extinction
Risk
Rating

Coast Youngs Bay (OR) * * * VH VH
Range Fall Grays/Chinook Rivers | VL M L M VL

(WA)

Big Creek (OR) * * * VH VH

Elochoman/Skamokawa| VH L H VH L

creeks (WA)

Clatskanie River (OR) * * * VH L

Mill, Germany, and VH L H VH L

Abernathy creeks

(WA)

Scappoose River (OR) * * * VH L

Summer | Cowlitz River (WA) VH H H VH M

Cascade Cowlitz (WA) VH L H VH M
Range Fall Kalama River (WA) VH L H VH M

Lewis River (WA) VH L H VH L

Salmon Creek (WA) VH H H VH VH

Clackamas (OR) * * * VH M

Sandy (OR) * * * VH L

Washougal (WA) VH L H VH VL
Columbia | Fall Lower Gorge (WA, VL L VL L VL
Gorge OR)

Upper Gorge (WA, VH H H VH M

OR)

Limiting Factors. Understanding the limiting factors and threats that affect the CR chum

salmon ESU provides important information and perspective regarding the status of the species.
One of the necessary steps in recovery and consideration for delisting is to ensure that the
underlying limiting factors and threats have been addressed.

For CR chum salmon, the pervasive loss of spawning, incubation, and rearing habitat is a
primary limiting factor. Chum spawning habitats (upwelling areas of clean gravel beds in
mainstem and side-channel portions of low-gradient reaches above tidewater) have been
practically eliminated in most systems as a result of past and current land uses. Similarly, access
to the estuary habitats in which juvenile chum salmon spend considerable time rearing has been
impaired by agricultural and residential land use, particularly modification via dikes, levees,
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bank stabilization, and tide gates, but also by flow alterations caused by mainstem dams. These
alterations impair sediment routing, influence habitat-forming processes, reduce access to
peripheral habitats, and change the dynamics of the Columbia River estuarine food web (NMFS
2013Db).

For the Upper Gorge population, which spawns above Bonneville Dam, the dam has impeded
passage and inundated historical spawning habitat. For the Lower Gorge population,
hydrosystem operations have the potential to limit access to spawning and incubation habitat in
the Bonneville tailrace by dewatering redds before emergence. To avoid this, the Action
Agencies provide flows at Bonneville Dam to support chum spawning, incubation, and migration
(NMFS 2013Db). In almost all years since such flows have been implemented, the Action
Agencies have been able to fully support chum spawning, incubation, and migration below
Bonneville Dam; however, in 2 years out of the last 21, other objectives have impaired the ability
to fully support chum spawning, incubation, and migration (see below for more detail).

While high historical harvest rates of chum salmon contributed to their decline, harvest rates
have been drastically reduced and harvest mortality is no longer considered a limiting factor for
CR chum salmon. Land development, especially in the low gradient reaches that chum salmon
prefer, will continue to be a threat to most populations due to projected increases in the
population of the greater Vancouver/Portland area and the lower Columbia River overall (Metro
2014). This continued habitat degradation, in combination with the potential effects of climate
change, will present a continuing strong negative influence.

The recovery plan for CR chum salmon identifies ESU- and MPG-level biological recovery
criteria*’, and within each MPG, it also identifies specific population-level goals consistent with
the MPG-level criteria (NMFS 2013b). Achieving recovery will require improving tributary and
estuarine habitat conditions, reducing or mitigating hydropower impacts (see discussion below),
and reestablishing chum salmon populations where they may have been extirpated.

Information on Status of the Species since the 2016 Status Review. We do not have
updated dam counts for this species comparable to those discussed in prior sections for interior
basin salmon and steelhead, because almost all CR chum salmon spawning takes place below
Bonneville Dam. The best scientific and commercial data available indicate recent increasing
trends in the abundance of both natural-origin and total spawners when compared to the 2009 to
2013 period (Table 14), with the exception of the Upper Gorge Tributaries population, which
decreased in abundance*!.

40 The ESU-level criterion is that each MPG that historically existed must have a high probability of persistence or
have a probability of persistence consistent with its historical condition. The recovery plan also contains criteria for
determining whether an MPG has met that standard, based on the status of the individual populations in the MPG
(NMFS 2013b).

4! The upcoming 2021 status review is expected to include population-level adult returns through 2019, and the 5-
year periods used for calculating geomeans will shift forward (i.e., the last period will include 2015 to 2019).
Shifting 2014 to the preceding 5-year grouping could reduce the magnitude of the positive percent change for some
populations.
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Table 14. 5-year geometric mean of natural-origin spawner counts for CR chum salmon.
Number in parenthesis is the 5-year geometric mean of total spawner counts. “%
change” is a comparison between the two most recent 5-year periods (2014-2018
compared to 2009-2013). "NA" means not available. An “*” indicates that, at the
time of drafting this opinion, data for the Upper Gorge Tributaries population
only were available through 2017. No data for chum salmon were available for
2019. Source: Williams (2020c).

MPG Population 1999- 2004- 2009- 2014- %
2003 2008 2013 2018 Change

Coast Grays and NA 4898 5767 8884 54
Chinook Rivers (5246) (6058) (9525) (57)

Cascade Washougal River NA 925 2084 2641 27

(931) (2097) (2658) 27

Columbia | Lower Gorge NA 978 1707 3540 107

Gorge Tributaries (995) (1722) (3563) (107)
Upper Gorge 48 141 80 68* -15
Tributaries

Since 2016, observations of coastal ocean conditions indicate that recent outmigrant year classes
have experienced below-average ocean survival during a marine heatwave and its lingering
effects (Werner et al. 2017). The relationship between ocean conditions and chum salmon
survival is an area of active investigation. A preliminary model suggested increased adult returns
in response to the same environmental indicators that predict higher Chinook and coho salmon
returns, but failed to predict the substantial adult returns in 2016 and significantly under-
predicted returns in 2017 and 2018 (Hillson 2020, Homel 2020). The ocean survival of chum
salmon was above average in 2016 through 2018, potentially due to their unique consumption of
the types of gelatinous organisms (jellies, salps, larvaceans) that were abundant during the recent
warm ocean conditions (Brodeur et al. 2019, Morgan et al. 2019).

NMEFS will evaluate the implications for extinction risk of more recent returns in the upcoming
S-year status review, expected in 2022. The status review will consider new information on
population productivity, diversity, and spatial structure, as well as the updated estimates of
abundance shown in Table 14.

Status of LCR Coho Salmon
Background. On June 28, 2005, NMFS listed the LCR coho salmon ESU as a threatened
species (70 FR 37160). The threatened status was reaffirmed on April 14, 2014. The most recent

status review, in 2016, concluded that this ESU should retain its threatened status (81 FR 33468).
Critical habitat was designated on January 24, 2016 (81 FR 9252). The summary that follows
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describes the status of LCR coho salmon. More information can be found in the recovery plan
(NMFS 2013a) and the most recent status review (NWFSC 2015) for this species.*

The LCR coho salmon ESU includes naturally spawned coho salmon originating from the
Columbia River and its tributaries downstream from the White Salmon and Hood Rivers
(inclusive) and any such fish originating from the Willamette River and its tributaries below
Willamette Falls (Figure 15). The ESU also includes coho salmon from 21 artificial propagation
programs (70 FR 37160).43 The ESU contains 24 independent populations in three ecological
regions (Coast, Cascade, and Gorge); each of these three ecological regions is considered an
MPG.*

42 In addition, a technical memo prepared for the status review contains detailed information on the biological status
of the species (NWFSC 2015).

43 Grays River Program; Peterson Coho Project; Big Creek Hatchery Program (ODFW Stock #13); Astoria High
School Salmon-Trout Enhancement Program (STEP) Coho Program; Warrenton High School STEP Coho Program;
Cowlitz Type-N Coho Program in the Upper and Lower Cowlitz Rivers; Cowlitz Game and Anglers Coho Program;
Friends of the Cowlitz Coho Program; North Fork Toutle River Hatchery Program; Kalama River Type-N Coho
Program; Kalama River Type-S Coho Program; Lewis River Type-N Coho Program; Lewis River Type-S Coho
Program; Fish First Wild Coho Program; Fish First Type-N Coho Program; Syverson Project Type-N Coho
Program; Washougal River Type-N Coho Program; Eagle Creek National Fish Hatchery Program; Sandy Hatchery
Program (ODFW Stock #11); and the Bonneville/Cascade/Oxbow Complex (ODFW Stock #14) Hatchery Program.
In 2016, NMFS published proposed revisions to hatchery programs included as part of ESA-listed Pacific salmon
and steelhead species, including LCR coho salmon (81 FR 72759) and final revisions in 2020 (85 FR 81822). The
final changes for hatchery program inclusion in this ESU were to remove the Kalama River Type-S Coho Program
and add the Clatsop County Fisheries/Klaskanine Hatchery and Clatsop County Fisheries Net Pen Programs. For a
detailed description of how NMFS evaluates and determines whether to include hatchery fish in an ESU, see NMFS
(2005).

4 The W/LC TRT used the term “strata” to refer to these population groupings, which are significant in identifying
delisting criteria. The strata are analogous to the “major population groups” defined by the ICTRT. For consistency,
we use the term “major population group” throughout this opinion.
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Figure 15.  Map of the LCR coho salmon ESU’s spawning and rearing areas, illustrating
populations and major population groups.

Life-History and Factors for Decline. LCR coho salmon are typically categorized as
either early- or late-returning stocks. Early-returning adult coho salmon enter the Columbia
River in mid-August and begin entering tributaries in early September, with peak spawning from
mid-October to early November. Late-returning coho salmon pass through the lower Columbia
from late September through December and enter tributaries from October through January.
Most spawning occurs from November to January (LCFRB 2010). Coho salmon generally spawn
in intermediate positions in tributaries, typically further upstream than chum or fall-run Chinook,
but often downstream of steelhead or spring-run Chinook (ODFW 2010). They particularly favor
small, rain-driven, lower elevation streams characterized by relatively low flows during late
summer and early fall, and increased river flows and decreased water temperatures in winter
(LCFRB 2010). On their return, adult fish often mill near river mouths or in lower river pools
until the first fall freshets occur (LCFRB 2010). Juveniles typically rear in freshwater for more
than a year. After emergence, coho salmon fry move to shallow, low-velocity rearing areas,
primarily along stream edges and inside channels. Juvenile coho salmon favor pool habitat and
often congregate in quiet backwaters, side channels, and small creeks with riparian cover and
woody debris. Side-channel rearing areas are particularly critical for overwinter survival, which
is a key regulator of freshwater productivity (LCFRB 2010).
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It is impossible to accurately estimate the decline in LCR stocks of coho salmon, but a NMFS
review estimated that the runs may have been reduced to less than 5 percent of historical levels
by the late 1950s (Johnson et al. 1991). The drastic decline in coho salmon abundance initiated a
widespread hatchery enhancement program after 1960. This program increased coho salmon
abundance in the Columbia River to near historical levels, but the causes of the original decline
were not addressed by this extensive hatchery production. Overharvest, habitat blockage and
destruction, and other activities detrimental to natural production continued. The result was a
continued decline in naturally spawning runs while harvest exploitation of hatchery fish
continued at increased levels (Johnson et al. 1991).

In the early 1980s, it was estimated that less than 25,000 coho salmon were spawning naturally
in the Columbia River basin, and these fish were thought to be mainly feral hatchery fish and
returns from hatchery outplants in streams away from hatcheries, although some were naturally
produced. The NMFS review found no data to suggest that these numbers had changed
significantly by the time of their review, and noted that ODFW estimated that there might be less
than 195 coho salmon in Oregon, existing in small, isolated populations in the Lewis and Clark
and Sandy River systems (Johnson et al. 1991).

Recovery Plan. The ESA recovery plan for LCR coho salmon (NMFS 2013a) includes
delisting criteria for the ESU, along with identification of factors currently limiting its recovery,
and management actions necessary for recovery. The biological delisting criteria are based on
recommendations by the W/LC TRT.* They are hierarchical in nature, with ESU-level criteria
based on the status of natural-origin LCR coho salmon assessed at the population level.
Population-level assessments are based on evaluation of population abundance, productivity,
spatial structure, and diversity (McElhany et al. 2000) and an overall extinction risk
characterization. Achieving recovery (i.e., delisting) of the ESU will require sufficient
improvement in its abundance, productivity, spatial structure, and diversity.

Abundance, Productivity, Spatial Structure, and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within an ESU based on parameters of
abundance, productivity, spatial structure, and diversity (these parameters are referred to as the
viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans, and based on
recommendations of the W/LC TRT. Delisting criteria define parameters for individual
population status, as well as for how many and which populations must achieve a particular
status for each MPG to be considered at low extinction risk. For LCR coho salmon, recovery
requires improving all three MPGs to a high probability of persistence or a probability of
persistence consistent with their historical condition.

Earlier status reviews of LCR coho salmon raised concerns that most of the historical
populations in the ESU appeared to be either extirpated or nearly so, and that the two populations
with any significant production (Sandy and Clackamas Rivers) were at appreciable risk because
of low abundance, declining trends, and failure to respond after a dramatic reduction in harvest.

45 The recovery plan also includes “threats criteria” for each of the listing factors in ESA section 4(a)(1) to help
ensure that underlying causes of decline have been addressed and mitigated before considering the species for
delisting.
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The large number of hatchery coho salmon in the ESU was also considered an important risk
factor (Good et al. 2005, McElhany et al. 2007). The extreme loss of naturally spawning
populations, low abundance of extant populations, diminished diversity, and fragmentation and
isolation of the remaining naturally produced fish conferred considerable risks to LCR coho
salmon.

These previous status reviews, however, lacked adequate quantitative data on abundance and
hatchery contribution for a number of populations. Anecdotal information provided during these
reviews suggested that hatchery-origin fish dominated many of the populations and that natural
productivity was very low. More recent surveys provide a more accurate understanding of the
status of these populations; however, with only 2 or 3 years of data, it is not possible to
determine whether there has been a true improvement in status. It is, however, certain that the
contribution of naturally produced fish is much higher than previously thought. Overall, the
estimated changes in status for coho salmon populations noted in the most recent status review
reflect improvements in abundance, diversity, and spatial structure, as well as monitoring
(NWEFESC 2015).

NMFS’ most recent status review (NMFS 2013a) found that long-term abundances were
generally stable or improving. In the Coast MPG, the Scappoose Creek population exhibited a
positive abundance trend and contained few hatchery-origin fish. Similarly, the Clatskanie River
population had moderate numbers of naturally produced spawners, with proportionately few
hatchery-origin spawners. The initiation of spawner surveys in Washington tributaries also
indicated the presence of moderate numbers of coho salmon, with total abundances in the
hundreds to low thousands of fish, a substantial proportion of which were naturally produced.*¢
Oregon tributaries in this MPG had abundances in the hundreds of fish, the majority of which
were naturally produced. In the Cascade MPG, abundance trends for the Sandy and Clackamas
populations remained stable and positive, respectively. There were also substantial returns of
natural-origin coho salmon to the Tilton and Upper Cowlitz/Cispus Rivers in 2014. Where it was
possible to calculate trends for populations in this MPG, they were generally stable. In the Gorge
MPG, natural-origin abundances were low, with hatchery-origin fish contributing a large
proportion of the total number of spawners, most notably in the Hood River (NWFSC 2015).

In terms of diversity effects, the most recent status review (NMFS 2013a) noted that hatchery
releases had remained relatively steady since 2005, and that for most populations, the proportion
of hatchery-origin fish spawning naturally exceeded the criteria set in the recovery plan. Efforts
to shift production into localized areas (e.g., Youngs Bay and Big Creek) to reduce the influence
of hatchery fish on other nearby populations (e.g., Scappoose and Clatskanie) were considered in
transition. Reductions were also noted in the number of hatchery-origin juvenile coho salmon
released into the Sandy River, and integrated hatchery programs had been developed in a number
of basins to limit the loss of genetic diversity (NWFSC 2015).

The most recent status review (NMFS 2013a) also described a number of large-scale efforts to
improve access to habitat, one of the primary metrics for spatial structure. On the Hood River,
Powerdale Dam was removed in 2010. Condit Dam, on the White Salmon River, was removed in
2011 (although current monitoring efforts did not include coho salmon surveys, so the most

46 These new data series for Washington tributaries were too short to calculate meaningful population trends.
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recent status review noted that the extent of recolonization was unknown). Trap and haul fish
passage operations were begun on the Lewis River in 2012, although juvenile passage
efficiencies were still considered relatively poor. In addition, efforts to provide downstream
juvenile passage at the Cowlitz Dam complex began in the 1990s, and the most recent status
review noted that there had been a gradual increase in the numbers of naturally produced coho
salmon adults. A trap and haul program was also in use to maintain access to the North Toutle
River above the sediment retention structure. The most recent status review noted that many of
these actions had occurred too recently to be fully evaluated, and where data were available they
were not able to be assessed (NWFSC 2015, NMFS 2013a). The most recent status review also
noted that while recent dam removals and the initiation of trap-and-haul programs had eliminated
most major spatial structure limitations, smaller migrational barriers such as culverts may still
limit spatial structure.

The most recent status review (NWFSC 2015) concluded that the status of a number of coho
salmon populations had changed since earlier reviews. Changes in abundance and productivity,
diversity, and spatial structure were generally positive; however, it remained unclear whether this
was due to the improved level of monitoring, or the effects of recent recovery efforts, or both.
Despite the improved information and recent improvements, the LCR coho salmon ESU most
likely remained at moderate risk of extinction (NMFS 2013a). Furthermore, at the time of the
most recent status review, none of the MPGs had met their recovery goals, and most populations
still required substantial improvements to reach their recovery goals (Table 9). Abundances were
still relatively low, and most populations remained at moderate or high risk of extinction. For the
lower Columbia River region, land development and increasing human population pressures are
likely to continue to degrade habitat, especially in lowland areas.

Table 15 lists the MPGs and populations in this ESU and summarizes their
abundance/productivity, spatial structure, diversity, and overall population risk status at the time
of the most recent status review (NWFSC 2015); it also summarizes their target risk status for
delisting (NMFS 2013a).
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Table 15. LCR coho salmon population-level risk for abundance/productivity (A/P), spatial
structure, diversity, overall extinction risk as of the most recent status review (NWFSC
2015, NMFS 2013a), and recovery plan target status (NMFS 2013a). Risk ratings range
from very low (VL), low (L), moderate (M), high (H), to very high (VH). The
populations that spawn upstream of Bonneville Dam are highlighted in gray.
Ecological | Population A/P Risk | Spatial Diversity | Overall Recovery
Subregion Rating Structure | Risk Extinction | Plan
Risk Rating Risk Target
Rating Rating Status
Coast Youngs Bay (OR) VH VL VH VH VH
Range Grays/Chinook Rivers (WA) VH VH VH L
Big Creek (OR) VH H VH VH
Elochoman/Skamokawa creeks VH VH VH L
(WA)
Clatskanie River (OR) H VL M H VL
Mill, Germany, and Abernathy VH L H VH M
creeks (WA)
Scappoose River (OR) M L M M VL
Cascade Lower Cowlitz (WA) VH M M VH L
Range Upper Cowlitz (WA) VH M H VH
Cispus (WA) VH M H VH L
Tilton River (WA) VH M H VH VH
South Fork Toutle River (WA) VH L M VH L
North Fork Toutle River (WA) VH M H VH L
Coweeman River (WA) VH L M VH L
Kalama River (WA) VH L LH VH H
North Fork Lewis River (WA) VH LH VH H
East Fork Lewis River (WA) VH L VH L
Salmon Creek (WA) VH M VH VH VH
Clackamas (OR) M VL L M VL
Sandy (OR) VH M VH L
Washougal (WA) VH L H VH M
Columbia | Lower Gorge (WA, OR) VH M VH VH L
Gorge Upper Gorge/White Salmon VH M VH VH L
(WA)
Upper Gorge /Hood (OR) VH VL H VH L

Limiting Factors. Understanding the limiting factors and threats that affect the LCR coho

salmon ESU provides important information and perspective regarding the status of the species.
One of the necessary steps in recovery and consideration for delisting is to ensure that the
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underlying limiting factors and threats have been addressed. LCR coho salmon have been—and
continue to be—affected by habitat degradation, hydropower impacts, harvest, and hatchery
production (NMFS 2013a).

Impaired side channel and wetland conditions and degraded floodplain habitat have significant
negative impacts on juvenile coho salmon throughout the ESU, while degraded riparian
conditions and channel structure and form have negative impacts on both juveniles and adults of
all populations. Extensive channelization, diking, wetland conversion, stream clearing, and, in
some subbasins, gravel extraction have severed access to historically productive habitats,
simplified remaining tributary habitats, and weakened the watershed processes that once created
healthy ecosystems (NMFS 2013a).

Dam-related impacts vary throughout the ESU. Mainstem flow management alters flow volume
and timing in the estuary, reducing access to peripheral habitat and changing the dynamics of the
estuarine food web. As stream-type fish, juvenile coho salmon spend less time in the estuary than
do ocean-type salmon, yet estuary habitat conditions do play a role in their survival, particularly
those displaying less dominant life-history strategies. In addition, Bonneville Dam creates
passage issues for the Upper Gorge/Hood and Upper Gorge/White Salmon populations, and the
reservoir may have inundated historical spawning habitat. Tributary dams are a limiting factor in
some subbasins, particularly the Cowlitz and Lewis subbasins (NMFS 2013a).

Harvest-related mortality was identified as a primary limiting factor for the ESU. For the period
from 1970 to 1993, harvest rates averaged 82 percent, but since 2005, harvest impacts have been
drastically reduced through measures such as mark-selective fisheries and time and area closures
in both ocean and in-river fisheries (NMFS 2013a). Hatchery-related effects were also identified
as a primary limiting factor for the ESU. Although production is reduced from the peak in the
late 1980s, legacy effects of hatchery fish and current hatchery production continue to pose a
threat to LCR coho salmon. It is likely that most coho salmon spawning naturally in the lower
Columbia River are of hatchery origin (NMFS 2013a).

Birds, fish, and marine mammals also prey on LCR coho salmon in the lower Columbia River
and, for those spawning above Bonneville Dam, in the reservoir (NMFS 2013a).

Information on Status of the Species since the 2016 Status Review. We do not have dam
counts for this species, because most LCR coho salmon spawning takes place below Bonneville
Dam. The best scientific and commercial data available are at the population level (Table 16) and
indicate a mix of recent increases, decreases, and relatively static numbers of natural-origin and
total spawners in 2014 to 2018 compared to the 2009 to 2013 period.*” Therefore, the degree
which abundance has been driven by below average ocean survival or by a variety of
environmental conditions and management actions in freshwater spawning and rearing habitat,
appears to vary between populations.

47 The upcoming status review is expected to include population-level adult returns through 2019, and the 5-year
periods used for calculating geomeans will shift forward (i.e., the last period will include 2015 to 2019). Because
2014 adult returns represented a peak at the ESU level for some populations, shifting 2014 to the preceding 5-year
grouping is likely to increase the negative percent change.
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Table 16. S-year geometric mean of natural-origin spawner counts for LCR coho salmon. Number
in parenthesis is the 5-year geometric mean of total spawner counts. “% change” is a
comparison between the two most recent 5-year periods (i.e., 2014-2018 compared to
2009-2013). "NA" means not available. At the time of drafting this opinion, 2019 data
were not available for any of the populations in this ESU. Source: Williams (2020b).

MPG Population 1999- 2004- 2009- 2014- %
2003 2008 2013 2018 Change
Cascade | Kalama River NA NA 10 45 350
(278) (232) -17)
North Fork Lewis NA NA 1196 1409 18
River (2133) (7373) (246)
Sandy River NA 966 1296 1259 -3
(1025) (1427) (1308) (-8)
Clackamas River 1625 2379 3494 3752 7
(2654) (4013) (4075) (4226) 4)
Coweeman River NA NA 2874 2308 -20
(3106) (2697) (-13)
South Fork Toutle NA NA 1580 1554 -2
River (1878) (2068) (10)
East Fork Lewis NA NA 1822 821 -55
River (2080) (1222) (-41)
Lower Cowlitz NA NA 3717 3754 1
River (4400) (4486) 2)
North Fork Toutle NA NA 1092 1133 4
River (1628) (2038) (25)
Upper Cowlitz 4095 4881 1122 1011 -10
River (36296) (22031) (13084) (6403) (-51)
Washougal River NA NA 527 192 -64
(702) (756) (8)
Salmon Creek NA NA 1428 1623 14
(1530) (1755) (15)
Tilton River 1099 883 1603 2632 64
(11802) (4438) (5378) (5321) -1
Columbia | Lower Gorge NA NA 458 439 -4
Gorge Tributaries (559) (541) (-3)
Upper Gorge NA NA 43 40 -7
Tributaries (59) (53) (-10)
Scappoose Creek NA 461 622 577 -7
(474) (622) (583) (-6)
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MPG Population 1999- 2004- 2009- 2014- %
2003 2008 2013 2018 Change

Coast Clatskanie River NA 598 1033 348 -6

Range (617) (1091) (469) (-57)
Elochoman River NA NA 531 744 40

(1158) (1180) 2)

Grays and Chinook NA NA 252 357 42
Rivers (1288) (1172) -9)
Mill, Abernathy, NA NA 526 843 60
and Germany (587) (948) (o1)
Creeks

Since 2016, observations of coastal ocean conditions indicate that recent outmigrant year classes
have experienced below-average ocean survival during a marine heatwave and its lingering
effects, which led researchers to predict the drop in adult coho salmon returns observed through
2019 (Werner et al. 2017). Some of the negative impacts on juvenile salmonids had subsided by
spring 2018, but other aspects of the ecosystem (e.g., temperatures below the 50-m surface layer)
had not returned to normal (Harvey et al. 2019). Expectations for marine survival are relatively
mixed for juveniles that reached the ocean in 2019 (Zabel et al. 2020).

NMES will evaluate the implications for extinction risk of these more recent returns in the
upcoming 5-year status review, expected in 2022. The status review will consider new
information on population productivity, diversity, and spatial structure, as well as the updated
estimates of abundance shown in Table 16.

Status of Snake River Sockeye Salmon

Background. On November 20, 1991, NMFS listed the SR sockeye salmon ESU as an
endangered species (56 FR 58619). The endangered status was reaffirmed on June 28, 2005 (70
FR 37160) and again on April 14, 2014 (79 FR 20802). The most recent status review, in 2016,
concluded that this ESU should retain its endangered status (81 FR 33468). Critical habitat was
designated on December 28, 1993 (58 FR 68543). The summary that follows describes the status
of SR sockeye salmon. Additional information can be found in the recovery plan (NMFS 2015a)
and the most recent status review for this species (NMFS 2016b) *5,

The ESU includes all anadromous and residual sockeye salmon from the Snake River basin, and
artificially propagated sockeye salmon from the Redfish Lake Captive Broodstock Program
(NMFS 2015a, 70 FR 37160) *°. The ICTRT defined Sawtooth Valley sockeye salmon as the

“8 In addition, a technical memo prepared for the status review contains more detailed information on the biological
status of the species (NWFSC 2015).

4 For a detailed description of how NMFS evaluates and determines whether to include hatchery fish in an ESU, see
NMES (2005). In 2016, NMFS published proposed revisions to hatchery programs included as part of ESA-listed
Pacific salmon and steelhead species, including SR sockeye salmon (81 FR 72759). The proposed change for
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single MPG within the SR sockeye salmon ESU. The MPG contains one extant population
(Redfish Lake) and two to four extirpated, historical populations (Alturas, Petit, Stanley, and
Yellowbelly Lakes). At the time of listing in 1991, the only extant population (the Redfish Lake
population) had about 10 fish returning per year (NMFS 2015a). Table 17 lists the populations
and hatchery programs that are part of the ESU.

Table 17. SR sockeye major population group, component populations, and hatchery
(NMES 2015a, 70 FR 37160).

Major Population Group Populations

Sawtooth Valley Redfish Lake

Alturas Lake (extirpated)
Pettit Lake (extirpated)
Stanley Lake (extirpated)
Yellowbelly Lakes (extirpated)

Hatchery Programs

Hatchery programs Redfish Lake Captive Broodstock Program
included in ESU

Life History and Factors for Decline. Historically, adult SR sockeye salmon entered the
Columbia River in June and July, migrated upstream through the Snake and Salmon Rivers, and
arrived at the Sawtooth Valley lakes in August and September (Bjornn et al. 1968). Spawning in
lakeshore gravels peaked in October. Fry emerged in late April and May and moved immediately
to the open waters of the lake, where they fed on plankton for 1 to 3 years before migrating to the
ocean. Juvenile sockeye salmon generally left the Sawtooth Valley lakes from late April through
May and migrated nearly 900 miles to the Pacific Ocean. While pre-dam reports indicate that
sockeye salmon smolts passed through the lower Snake River in May and June, PIT-tagged
smolts from Redfish Lake passed Lower Granite Dam from mid-May to mid-July. SR sockeye
salmon enter the estuary at a large size as a result of the long time they spend in the natal lakes
before emigrating as juveniles to the ocean. They generally return as 4-year-old or older fish to
their natal Sawtooth Valley Lake to spawn (NMFS 2015a).

SR sockeye salmon populations declined through the early- and mid-1900s, leading to an ESA-
listing of the species as endangered in 1991. By the time of listing, all populations but one, the
Redfish Lake population in the Sawtooth Valley, were extirpated, and that population had
dwindled to fewer than 10 fish per year. In some years before 1998, no anadromous sockeye
salmon returned to the Snake River basin. Many human activities contributed to the near
extinction of SR sockeye salmon. The NMFS status review that led to the original listing
decision attributed the decline to overfishing; irrigation diversions; obstacles to migrating fish,
including dams; and eradication through poisoning. NMFS’ 1991 listing decision for SR sockeye

hatchery program inclusion in this ESU was to add the Snake River Sockeye Salmon Hatchery Program. We expect
to publish the final revisions in 2020.
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salmon noted that such factors as hydropower development, water withdrawal and irrigation
diversions, water storage, commercial harvest, and inadequate regulatory mechanisms
represented a continued threat to the species’ existence. Since that time, our understanding of key
threats has expanded to include factors affecting survival at different points in the SR sockeye
salmon life cycle. Sources of mortality for adults include predation, exposure to elevated water
temperatures and elevated TDG, fallback over dams, straying to non-natal streams, harvest, and
disease. Sources of mortality for juveniles include hatchery effects (e.g., disease, water quality,
and mechanical failure), stress of release from the hatchery, food supply (productivity) and water
quality in lakes, losses during downstream passage to and through the CRS or during transport,
predation, and ocean conditions (NMFS 2015a).

Before the turn of the 20th century, large runs of sockeye salmon returned annually to the Snake
River basin (Evermann 1895, Selbie et al. 2007). Sockeye salmon ascended the Snake River to
the Wallowa River basin in northeastern Oregon and the Payette and Salmon River basins in
Idaho to spawn in natural lakes*°. Today, the last remaining SR sockeye salmon are in the
Sawtooth Valley of Idaho, and of the five lakes that formerly supported sockeye populations,
only the Redfish Lake population remains (Figure 16). This population is supported by a captive
broodstock program and conventional hatchery programs; reintroduction of captive broodstock
progeny has included incorporating multiple releases into Redfish, Pettit, and Alturas Lakes. The
Redfish Lake population migrates 900 miles downstream from the Sawtooth Valley through the
Salmon, Snake, and Columbia Rivers and passes through eight major Federal dams to reach the
ocean. After 1 to 3 years in the ocean, the fish return to the Sawtooth Valley as adults, passing
once again through the eight dams. Anadromous sockeye salmon returning to Redfish Lake
travel a greater distance from the sea (900 miles) and to a higher elevation (6,500 feet) than any
other sockeye salmon population (NMFS 2013c¢, 2015¢).

30 The historical relationships between the different SR sockeye salmon populations are not known. Because of the
large geographic separation between the Wallowa, Payette, and Salmon River lakes, it is possible that each drainage
supported a separate ESU (ICTRT 2005).
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Recovery Plan. The ESA recovery plan for SR sockeye salmon (NMFS 2015a) includes
delisting criteria for the ESU, along with identification of factors currently limiting the recovery
of the ESU, and management actions necessary for recovery. Biological delisting criteria are
based on recommendations by the ICTRT?!. They are hierarchical in nature, with ESU-level

5! The recovery plan also includes “threats criteria” for each of the listing factors in ESA section 4(a)(1) to help
ensure that underlying causes of decline have been addressed and mitigated before considering the species for

delisting.

WCRO-2020-03421

-79-



criteria based on the status of natural-origin SR sockeye salmon assessed at the population level.
Population-level assessments are based on evaluation of population abundance, productivity,
spatial structure, and diversity (McElhany et al. 2000) and an overall extinction risk
characterization. Achieving recovery (i.e., delisting) of the ESU will require sufficient
improvement in its abundance, productivity, spatial structure, and diversity.

The ICTRT recommended that the long-term recovery scenario for SR sockeye salmon should
include restoring at least two of the three historical lake populations in the ESU to highly viable,
and one to viable status, using Redfish Lake, Alturas Lake, and Pettit Lake. As recovery efforts
progress over time, the ICTRT recommended considering expansion of reintroductions into
Yellowbelly Lake and Stanley Lake (NMFS 2015a).

The SR sockeye salmon ESU is at a high risk of extinction. The recovery strategy aims to
reintroduce and support adaptation of naturally self-sustaining sockeye salmon populations in the
Sawtooth Valley lakes. The recovery strategy has three phases: 1) preservation with the captive
broodstock program, 2) reintroduction, and 3) a program emphasizing natural adaptation and
viability. At this time, we are still working on the first two phases; reintroduction efforts using
Redfish Lake stock have been ongoing in Redfish Lake since 1993, Pettit Lake since 1995, and
Alturas Lake since 1997 (Figures 16 and 17).
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Figure 17.  Estimated annual numbers of sockeye salmon smolt outmigrants from the
Sawtooth Valley basin. This includes all hatchery smolt releases, known
outmigrants originating from hatchery presmolts, and estimates of unmarked
juveniles from Redfish, Alturas, and Pettit Lakes (Bellerud 2020).
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Abundance, Productivity, Spatial Structure, and Diversity. In its recovery plan and most
recent status review, NMFS noted that approximately two-thirds of the returning adults each year
were captured at the Redfish Lake Creek weir, with the remaining adults captured at the
Sawtooth Hatchery weir on the mainstem Salmon River upstream of the Redfish Lake Creek
confluence. Although total SR sockeye salmon returns to the Sawtooth Basin were high enough
to allow for some level of spawning in Redfish Lake, the hatchery program’s priority remained
genetic conservation and building sufficient returns to support sustained outplanting and
recolonization of the species’ historical range (NMFS 2015a, 2016b).

Adult returns of sockeye salmon to the Sawtooth Basin showed a general pattern of increase
through 2014 (Table 18) (Johnson et al. 2020). In the 7 years before 2015, adult returns varied
from a low of 242 in 2012 (including 52 natural-origin fish) to a high of 1,516 in 2014 (including
453 natural-origin fish). The large increases in returning adults in those years reflected improved
survival during downstream migration through the mainstem Salmon, lower Snake, and

Columbia Rivers and in the ocean, as well as increases in juvenile production since the early
1990s (NMFS 2016b).

Table 18. Hatchery- and natural-origin sockeye salmon returns to Sawtooth Valley, 1999 to
2019 (NMFS 2015a, Johnson et al. 2020).

Return Total Natural Hatchery Alturas Observed
Year Return Return Return Returns! Not Trapped
1999 7 0 7 0 0
2000 243 10 233 0 14
2001 23 4 19 0 3
2002 15 6 9 1 7
2003 2 0 2 0 1
2004 24 4 20 0 3
2005 6 2 4 0 0
2006 3 1 2 0 0
2007 4 3 1 0 0
2008 598 140 458 1 51
2009 817 86 731 2 16
2010 1,322 178 1,144 14 33
2011 1,099 145 954 2 18
2012 242 52 190 0 15
2013 270 79 191 0 2
2014 1,516 453 1,062 0 63
20152 91 28 63 0 0
2016 572 33 539 0 23
2017 162 11 151 0 24
2018 113 13 100 0 3
2019 17 14 3 0 0

! These fish were assigned as sockeye salmon returns to Alturas Lake and are included in
the natural-return numbers.

2In 2015, 56 sockeye returned to the Sawtooth Valley and 35 Snake River basin-origin
sockeye were transported from Lower Granite Dam.
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In 2015, the trend of adult returns was interrupted. Although the largest estimated number of SR
sockeye salmon adults in recent history (4,093) arrived at Bonneville Dam that year, elevated
water temperatures resulted in only 1 percent survival from Bonneville to Lower Granite Dam.
Agencies and stakeholders quickly implemented a transportation program in which sockeye
salmon were captured at Lower Granite Dam and trucked to the Sawtooth Valley to avoid the
high temperatures. Fortunately, the “safety net” captive broodstock program was able to provide
adults to maintain the SR sockeye salmon hatchery program (NMFS 2013c). In addition to the
high temperature issue, the hatcheries had operational issues during 2015 to 2017 that resulted in
high mortalities. It now appears that the operational issues are resolved or close to resolution.
The low return of adults to the Sawtooth Valley in 2015 and the hatchery juvenile production
issues in 2015 to 2017 likely contributed, along with recent poor ocean conditions, to the lower
2017 to 2019 SR sockeye salmon returns compared to previous years. There is also increasing
evidence that competition with extremely large numbers of hatchery produced pink salmon,
combined with a warm ocean, are substantially reducing the productivity (and abundance) of
southerly populations of west coast sockeye salmon—especially in odd years, when adult pinks
are far most abundant (Connors et al. 2020).

Long-term recovery objectives for this ESU are framed in terms of natural production.
Substantial progress has been made with the captive broodstock hatchery program, but natural
production levels of anadromous returns remain extremely low for this ESU.

Limiting Factors. Understanding the limiting factors and threats that affect SR sockeye
salmon provides important information and perspective regarding the status of the species. One
of the necessary steps in achieving species’ recovery and delisting is to ensure that the
underlying limiting factors and threats have been addressed. Limiting factors and threats
identified in the recovery plan (NMFS 2015a) for this ESU include (in no particular order):

e Natal lake habitat: In the Sawtooth Valley natal lakes, limiting factors include blocked
access; low zooplankton density (which can restrict sockeye salmon growth and fitness);
current and legacy effects of land use and other human activities such as mining, grazing,
recreational use, lakeshore development, and irrigation diversions; lake poisoning®?; and
introduction and continued stocking of non-native species (such as brook trout, rainbow
trout, lake trout, and kokanee).

e Mainstem Salmon River habitat: In the mainstem Salmon River migration corridor,
irrigation withdrawals have contributed to reduced baseflows, altered hydrologic regimes,
elevated water temperatures, and reduced availability of thermal refugia; the presence of
toxic compounds has the potential to impair fitness; historical and current land uses have
led to degraded riparian, floodplain, and instream habitat, elevated water temperatures,
elevated sediment levels, and barriers to migration; and emigrating juveniles are subject
to predation by smallmouth bass, hatchery steelhead, hatchery rainbow trout, and brook
trout.

32 In the 1950s, based on very low levels of adult sockeye salmon returns to Stanley, Pettit, and Yellowbelly Lakes,
the IDFG made the decision to develop these lakes for resident species sport fisheries. Yellowbelly, Pettit, and
Stanley Lakes were chemically treated with Toxaphene, Rotenone, and Fish-Tox, but the larger Alturas and Redfish
Lakes were not.

WCRO-2020-03421 -82-



e Lower Snake River habitat upstream of Lower Granite Reservoir: Operation of the Hells
Canyon Complex dams has altered flows, riparian function, and food webs, and land use
adjacent to the Snake River and its tributaries has degraded water quality and altered the
thermal regime.

e Mainstem CRS migration corridor: Federal hydropower dams have created passage
barriers and conversion of riverine habitat to reservoirs, and water withdrawals have
degraded habitat conditions.

o Estuary habitat: Dikes, levees, and hydrosystem flow operations have disconnected the
river from much of its historical floodplain, eliminating shallow-water habitat and
altering the food web; water temperatures in the estuary during summer months are also
higher than they were historically.

e Hatcheries: The Redfish Lake Sockeye Captive Broodstock Program has been vital to
conserving genetic resources and helping SR sockeye salmon avoid extinction. As the
program transitions to a larger scale supplementation program, the potential exists for
loss of genetic diversity due to hatchery fish spawning with natural-origin fish (NMFS
2013c).

e Harvest: There are no fisheries targeting SR sockeye salmon, and fisheries targeting other
Snake River species are managed to protect SR sockeye salmon. Non-Indian fisheries in
the lower Columbia River are limited to an incidental take rate of 1 percent of the SR
sockeye salmon adults reaching the Columbia River mouth, and Treaty Indian fisheries
are limited to an incidental take rate of 5 to 7 percent, depending on the run size of
upriver sockeye salmon stocks

e Predation: The recovery plan identified potential concerns related to predation by native
and non-native fishes, predation by birds, and predation by marine mammals.

In its most recent status review, NMFS (2016b) noted that:

e Improvements had been made in tributary and estuary habitat conditions due to
restoration and protection efforts, but habitat concerns remain throughout the Snake River
basin, particularly in regard to streamflow, floodplain management, and water
temperature.

e Changes to hydropower operations and passage had increased juvenile survival rates.

e Hot summer temperatures and impaired migration conditions in 2013 resulted in
approximately 30 percent of the migrating adult SR sockeye salmon failing to pass Lower
Granite Dam. In 2015, in response to high water temperatures, regional fish managers
collected adult SR sockeye salmon at Lower Granite Dam and transported them to the
Eagle Hatchery in Idaho.

e The adoption of the 2008 to 2017 U.S. v. Oregon Management Agreement had, on
average, reduced impacts of freshwater fisheries to all Snake River ESUs/DPSs.

e Extirpation and further loss of genetic diversity of SR sockeye salmon had been averted
largely due to the hatchery broodstock program, and the program was adjusting to
promote increases in population diversity, spatial structure, and long-term recovery of the
ESU.

e New information indicated that avian and pinniped predation had increased since the
previous status review, although specific information on impacts to SR sockeye salmon
was not available.
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e Regulatory mechanisms had in general improved since the previous status review.

e Uncertainty regarding the long-term impacts of climate change and the ability of SR
sockeye salmon to adapt added additional risks to species recovery.

e Key protective measures included continued releases of cool water from Dworshak Dam
during late summer, continued flow augmentation to enhance flows in the lower Snake
River in July and August, and continued efforts to improve adult passage at Lower
Granite Dam.

Information on Status of the Species since the 2016 Status Review. The best scientific
and commercial data available indicate a substantial downward trend in the returns of hatchery-
origin and natural-origin adults to the Sawtooth Valley since 2014 (Table 18). The 5-year
geometric mean of total spawner counts declined 6 percent in 2014 to 2018 when compared to
2009 to 2013 (Table 19) .

The recent downturn in adult abundance is thought to be driven primarily by marine
environmental conditions and a decline in ocean productivity (see discussion below), because the
effects of hydropower operations and the overall availability and quality of tributary and estuary
habitat were relatively constant or improving over the past 10 years>*. However, adult returns of
SR sockeye salmon to the Sawtooth Valley were also significantly impacted by earlier than
average warm water temperatures in the mainstem in 2015. And hatchery operations faced
significant water chemistry issues in 2015 to 2017 that resulted in the very poor survival of
outplanted juveniles as they made their way through the hydrosystem. Those hatchery practices
have been modified significantly, and early indications are positive that water chemistry is no
longer a significant source of mortality in the hydrosystem for hatchery-origin juveniles.

Table 19. 5-year geometric mean of total spawner counts for SR sockeye salmon. “%
change” is between the two most recent 5-year periods. At the time of drafting
this opinion, 2019 data were not available. “NA” means not available. Source:

Williams (2020a).
Population MPG 1989- | 1994- | 1999- | 2004- | 2009- | 2014- | %
1993 | 1998 | 2003 | 2008 |2013 | 2018 | Change
Sawtooth Redfish NA NA (244) | (395) [ (O977) |(923) | (-6)
Valley Lake

53 The upcoming status review, expected in 2022, will include population-level adult returns through 2019, and will
add an updated 5-year geomean, for 2015 to 2019. Because the 2014 adult returns represented a peak (Table 2.4-2),
the negative percent change between the 2015-2019 and 2014-2018 geomeans will likely be greater than that shown
in Table 2.4-3 between the 2014-2018 and 2009-2013 geomeans.

5% Many factors (e.g., higher summer temperatures, lower late summer flows, low spring flows, etc.) affect the
ability of tributary habitat to produce juvenile migrants (capacity) each year. Recent drought and temperature
patterns may have had a negative effect on tributary habitat productivity, and as a result, lower than average juvenile
production may have contributed in some years to downturns in adult abundance.
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NMEFS will evaluate the implications for viability risk of these more recent returns in the
upcoming 5-year status review, expected in 2022. The status review will consider new
information on population productivity, diversity, and spatial structure, as well as the updated
estimates of abundance shown in Table 18 and Table 19.

Since 2016, observations of coastal ocean conditions indicate that recent outmigrant year classes
have experienced below-average ocean survival during a marine heatwave and its lingering
effects, which led researchers to predict the drop in adult Chinook salmon returns observed
through 2019 (Werner et al. 2017). These conditions are also likely to have affected sockeye
salmon returns. Some of the negative impacts on juvenile salmonids had subsided by spring
2018, but other aspects of the ecosystem (e.g., temperatures below the 50-meter surface layer)
had not returned to normal (Harvey et al. 2019). Expectations for marine survival are relatively
mixed for juveniles that reached the ocean in 2019 (Zabel et al. 2020). There is also increasing
evidence that the increasing abundance of pink salmon across the North Pacific Ocean, driven in
large part by extremely large and increasing hatchery releases from Alaska, Russia, and other
Pacific Rim countries, are substantially depressing the abundance of odd year sockeye returns
(Connors et al. 2020)

Status of LCR Steelhead

Background. On March 19, 1998, NMFS listed the LCR steelhead DPS as a threatened
species (63 FR 13347). The threatened status was reaffirmed on January 5, 2006 (71 FR 834),
and most recently on April 14, 2014 (79 FR 20802). The most recent status review, in 2016,
concluded that this DPS should retain its threatened status (81 FR 33468). Critical habitat for
LCR steelhead was designated on September 2, 2005 (70 FR 52630). The summary that follows
describes the status of LCR steelhead. More information can be found in the recovery plan
(NMFS 2013a) and the most recent status review for this DPS (NWFSC 2015).

The LCR steelhead DPS includes all naturally spawned anadromous O. mykiss originating below
natural and manmade impassable barriers from rivers between the Cowlitz and Wind Rivers
(inclusive) and the Willamette and Hood Rivers (inclusive), and excludes such fish originating
from the upper Willamette River basin above Willamette Falls. This DPS also includes steelhead
from seven artificial propagation programs (71 FR 834).%

The DPS consists of 23 independent populations, which are grouped into four MPGs based on
combinations of ecoregion (Cascade, and Gorge) and life-history type (winter-run and summer-

55 Cowlitz Trout Hatchery Late Winter-run Program; Kalama River Wild Winter-run and Summer-run Programs;
Clackamas Hatchery Late Winter-run Program; Sandy Hatchery Late Winter-run Program; Hood River Winter-run
Program; and Lewis River Wild Late-run Winter Steelhead Program. In 2016, NMFS published proposed revisions
to hatchery programs included as part of ESA-listed Pacific salmon and steelhead species, including LCR steelhead
(81 FR 72759) and in 2020, NMFS published final revisions (85 FR 81822). The final changes for hatchery program
inclusion in this DPS were to add the Upper Cowlitz River Wild Program and the Tilton River Wild Program. For a
detailed description of how NMFS evaluates and determines whether to include hatchery fish in a DPS, see NMFS
(2005).
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run): Cascade Winter (14 populations), Cascade Summer (four populations), Gorge Winter (three

populations), and Gorge Summer (two populations)>® (Figure 18).
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Map of the LCR steelhead DPS’s spawning and rearing areas, illustrating
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Figure 18.

Life-History and Factors for Decline. Steelhead spawn in a wide range of conditions,
from large streams and rivers to small streams and side channels. Returning adult summer-run
steelhead can reach headwater areas above waterfalls that are impassable to winter steelhead
during high-velocity winter flows. The two life-history types (summer- and winter-run) differ in
degree of sexual maturity at freshwater entry, spawning time, and frequency of repeat spawning
(NMFS 2013a). Generally, summer-run steelhead enter freshwater from May to October in a
sexually immature condition, and require several months in freshwater to reach sexual maturity
and spawn between late February and early April. Winter-run steelhead enter freshwater from
November to April in a sexually mature condition and spawn in late April and early May.
Iteroparity (repeat spawning) rates for Columbia River basin steelhead have been reported as
high as 2 to 6 percent for summer steelhead and 8 to 17 percent for winter steelhead (Leider et al.
1986, Busby et al. 1996, Hulett et al. 1996). The holding period for summer steelhead allows

6 The W/LC TRT used the term “strata” to refer to these population groupings, which are significant in identifying
delisting criteria. The strata are analogous to the “major population groups” defined by the ICTRT. For consistency,
we use the term “major population group” throughout this opinion.
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them to take advantage of periodically favorable passage conditions, but it may also result in
higher pre-spawning mortality that puts summer-run steelhead at a competitive disadvantage
relative to winter-run steelhead. Young steelhead typically rear in streams for 1 to 4 years before
migrating to the ocean, with most migrating after 2 years in freshwater. In the lower Columbia
River, outmigration of steelhead smolts (of both summer and winter life-history types) generally
occurs from March to June, with peak migration usually in April or May (NMFS 2013a).

Declines in LCR steelhead have been caused by habitat degradation, harvest, hatchery
production, and hydropower development that together have reduced the persistence probability
of almost every population. Historically, high harvest rates contributed to population depletions,
while stock transfers and straying of hatchery-origin fish reduced productivity and genetic and
life-history diversity. Construction of tributary and mainstem dams has constrained the spatial
structure of some steelhead populations by blocking or impairing access to historical spawning
areas. Over time, population abundance and productivity have been reduced through habitat
alterations. Habitat alterations in the Columbia River estuary have also contributed to increased
predation on steelhead juveniles (NMFS 2013a).

Recovery Plan. The ESA recovery plan for LCR steelhead (NMFS 2013a) includes
delisting criteria for the DPS, along with identification of factors currently limiting its recovery,
and management actions necessary for recovery. The biological delisting criteria are based on
recommendations by the W/LC TRT.’” They are hierarchical in nature, with DPS-level criteria
based on the status of natural-origin LCR steelhead assessed at the population level. Population-
level assessments are based on evaluation of population abundance, productivity, spatial
structure, and diversity (McElhany et al. 2000) and an overall extinction risk characterization.
Achieving recovery (i.e., delisting) of the DPS will require sufficient improvement in its
abundance, productivity, spatial structure, and diversity.

The DPS-level criterion is that each MPG that historically existed must have a high probability
of persistence or have a probability of persistence consistent with its historical condition. The
recovery plan also contains criteria for determining whether an MPG has met that standard,
based on the status of the individual populations in the MPG (NMFS 2013a). It also identifies
specific population-level goals consistent with the MPG-level criteria (NMFS 2013a). The
recovery strategy involves reducing threats in all categories, but crucial elements include: 1)
protecting and restoring tributary habitat, especially in subbasins where large improvements in
population abundance and productivity are needed to achieve recovery goals, 2) significantly
reducing hatchery impacts, 3) reestablishing naturally spawning winter steelhead populations
above tributary dams in the Cowlitz system (Upper Cowlitz and Cispus populations) and
improving the status of the Tilton and North Fork Lewis winter steelhead populations, and 4)
reducing predation.

Abundance, Productivity, Spatial Structure, and Diversity. NMFS evaluates species status
by evaluating the status of the independent populations within the DPS based on parameters of
abundance, productivity, spatial structure, and diversity (these parameters are referred to as the

57 The recovery plan also includes “threats criteria” for each of the listing factors in ESA section 4(a)(1) to help
ensure that underlying causes of decline have been addressed and mitigated before considering the species for
delisting.
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viable salmonid population—or VSP—parameters). Individual population status is considered
within the context of delisting criteria, established in recovery plans and based on
recommendations of the W/LC TRT. Delisting criteria define parameters for individual
population status, as well as for how many and which populations must achieve a particular
status for each MPG to be considered at low extinction risk. For LCR steelhead, recovery
requires improving all four MPGs to a high probability of persistence or a probability of
persistence consistent with their historical condition.

The most recent status review concluded that the majority of winter- and summer-run steelhead
populations continued to persist at low abundances (NMFS 2013a). For winter-run populations,
abundances had remained fairly stable but low (averaging in the hundreds of fish). Notable
exceptions to this were the Clackamas and Sandy River winter-run populations, which showed
increased natural-origin abundance and low levels of hatchery-origin spawners. For summer-run
populations where abundance data were available, abundances had also been relatively stable but
also low (averaging in the hundreds of fish). However, the most recent surveys available at the
time (from 2014) indicated a drop in abundance, which was of concern and considered possibly a
portent of changing ocean conditions (NWFSC 2015).

Historical and ongoing hatchery effects continue to affect genetic diversity and productivity in
both summer- and winter-run populations, but the most recent status review found the overall
situation somewhat improved compared to the previous review (NWFSC 2015). Total steelhead
hatchery releases in the DPS had decreased since the previous status review, in 2011, declining
from a total (summer- and winter-run) release of approximately 3.5 million to 3 million from
2008 to 2014. Some populations continued to have relatively high fractions of hatchery-origin
spawners, whereas others (e.g., Wind River) have relatively few (NWFSC 2015).

For populations in this DPS that had limitations on their spatial structure (or access to historical
habitats), the most recent status review noted that there had been a number of large-scale efforts
to improve access (NMFS 2013a). A sample of these includes efforts to provide access to the
upper Cowlitz River basin (beginning in 1996) and structural and operational changes at the dam
to improve juvenile collection efficiency; removal of Powerdale Dam, on the Hood River, 2010;
trap and haul operations on the Lewis River beginning in 2012; removal of Condit Dam, on the
White Salmon River, in 2012; trap and haul operations at the sediment retention structure on the
North Fork Toutle River, underway since 1989; removal of Marmot and Little Sandy Dams on
the Sandy River in 2008, and removal of Hemlock Dam on Trout Creek, in the Wind River, in
2009. The most recent status review noted that many of these actions had occurred too recently
to be fully evaluated. The review noted that, generally, where passage had been restored it
remained to be demonstrated whether both adult and juvenile passage survival was sufficient to
provide some level of self-sufficiency to upstream population components (NMFS 2013a,
NWESC 2015).

Overall, NMFS concluded in the most recent status review that the LCR steelhead DPS remained
at moderate risk of extinction (NWFSC 2015, NMFS 2013a). Of the 23 populations, 16 were
considered to be at high or very high risk of extinction, six had a moderate overall risk of
extinction, and one had a low risk of extinction. None of the populations were considered fully
viable. All four strata in the DPS fell short of their recovery goals, and most populations required
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substantial improvements to reach their recovery goals (NWFSC 2015). Table 20 lists the MPGs
and populations in this DPS and summarizes their abundance/productivity, spatial structure,
diversity, and overall population risk status at the time of the most recent status review; it also

summarizes their target risk status for delisting (NMFS 2013a, 2016a; NWFSC 2015).

Table 20. LCR steelhead population-level risk for abundance productivity (A/P), spatial structure,
diversity, overall extinction risk as of the most recent status review (NWFSC 2015,
NMEFS 2013a), and recovery plan target status (NMFS 2013a). Risk ratings range from
very low (VL), low (L), moderate (M), high (H), to very high (VH). The populations that
spawn upstream of Bonneville Dam are highlighted in gray.
MPG Population A/P Risk | Spatial Diversity Overall | Recovery
Subregion | Timing Rating Rating Status
Kalama (WA) L VL M M L
Cascade | Summer | North Fork Lewis VH VH VH VH VH
Range River (WA)
East Fork Lewis River | VH VL M VH L
(WA)
Washougal River M VL M M L
(WA)
Lower Cowlitz (WA) H M M H M
Winter | Upper Cowlitz (WA) VH M M VH L
Cispus (WA) VH M M VH L
Tilton River (WA) VH M M VH H
South Fork Toutle M VL L M VL
River (WA)
North Fork Toutle VH L L VH L
River (WA)
Coweeman River H VL VL H L
(WA)
Kalama River (WA) H VL L H VL
North Fork Lewis VH M M VH M
River (WA)
East Fork Lewis River | M VL M M L
(WA)
Salmon Creek (WA) VH L M VH VH
Clackamas (OR) M VL M M M
Sandy (OR) H M M H VL
Washougal (WA) H VL M H M
Columbia | Summer | Wind (WA) VL VL L L VL
Gorge Hood River (OR) VH VL H VH L
Lower Gorge (WA, H VL M H L
Winter | OR)
Upper Gorge (WA, M M H
OR)
Hood (OR) M VL M M L

Limiting Factors. Understanding the limiting factors and threats that affect the LCR

steelhead DPS provides important information and perspective regarding the status of the

WCRO-2020-03421

-89-




species. One of the necessary steps in recovery and consideration for delisting is to ensure that
the underlying limiting factors and threats have been addressed.

Because steelhead are stream-type fish that typically rear in tributary reaches for a year or more,
they depend heavily on tributary habitat conditions for their early survival (LCFRB 2010). Loss
and degradation of tributary habitat is one of the main limiting factors for LCR steelhead.
Impaired side channel and wetland conditions, along with degraded floodplain habitat, degraded
riparian conditions, and loss of channel structure and form, have significant negative impacts on
juvenile steelhead throughout the DPS. In most cases, these limiting factors have resulted from
channelization, diking, wetland conversion, stream clearing, and gravel extraction, which have
barred steelhead from historically productive habitats and simplified remaining habitats,
weakening watershed processes that are essential to the maintenance of healthy ecosystems and
reducing refugia and resting places (NMFS 2013a). As stream-type fish, steelhead spend less
time in the Columbia River estuary than do ocean-type salmon such as fall Chinook, yet estuary
habitat conditions nevertheless play a role in the survival of steelhead juveniles, particularly
those displaying less dominant life-history strategies (NMFS 2013a).

Tributary habitat dams limit access to historical habitat for some winter steelhead populations,
particularly the Upper Cowlitz, Cispus, North Fork Lewis, and Tilton populations, and the North
Fork Lewis summer-run population. Four populations (Wind summer-run, Hood summer-run,
Upper Gorge winter-run, and Hood winter-run) in two MPGs in this DPS are subject to CRS
impacts involving passage at Bonneville Dam.

There is no direct harvest of naturally produced LCR steelhead other than a catch and release
fishery in the Wind River (NWFSC 2015). They are intercepted in mainstem fisheries targeting
unlisted hatchery and naturally produced Chinook salmon and unlisted steelhead, but overall
impacts are low and harvest is not considered a primary limiting factor (NMFS 2013a).

High proportions of hatchery-origin spawners in some populations, combined with past stock
transfers, are believed to have reduced genetic diversity within and among LCR steelhead
populations. Productivity likewise has declined as a result of the influence of hatchery-origin
fish. These high proportions of hatchery fish spawning naturally, along with releases of out-of
DPS hatchery fish, remain a concern. We expect this factor to be greatly reduced by reforms
identified in the biological opinion evaluating Mitchell Act funding (NMFS 2017¢)—for
example, beginning in 2019, out-of-DPS releases of hatchery steelhead inside this DPS’s
geographic range were terminated.

LCR steelhead populations are affected by predation by birds in the Columbia River estuary.
Steelhead spawning above Bonneville Dam also are subject to predation by non-salmonid fish
(primarily pikeminnow above and below the dam, but also walleye and smallmouth bass in the
reservoir). Winter steelhead spawning above Bonneville Dam are also subject to predation by
marine mammals (primarily sea lions) at Bonneville Dam (NMFS 2013a).

Information on Status of the Species since the 2016 Status Review. We do not have
updated dam counts for this species, because most LCR steelhead spawning takes place below
Bonneville Dam. The best scientific and commercial data available are at the population level
(Table 21). These indicate a mix of recent increases, decreases, and relatively static numbers of
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natural-origin and total spawners in 2014 to 2018 compared to the 2009 to 2013 period.
However, in all cases where available, abundance estimates for 2019 were lower than the most
recent 5-year geometric means indicating a common driver such as poor ocean conditions (e.g.,
temperature and salinity, coastal food webs).

Table 21. S-year geometric mean of natural-origin spawner counts for LCR steelhead. Number in
parenthesis is the 5-year geometric mean of total spawner counts. If there is only a value
in parentheses, the total spawner count was the only available data for a population (i.e.,
there was no, or only one, estimate of natural spawners for the 5-year period). “%
change” is a comparison between the two most recent 5-year periods (2014-2018
compared to 2009-2013). "NA" means not available. An “*” indicates two missing years
of data from the dataset. At the time of drafting this opinion, 2019 data were available for
most, but not all LCR steelhead populations. Source: Williams (2020a, b).
MPG Population 1999- 2004- 2009- 2014- % 2019
2003 2008 2013 2018 Change
Cascade | Kalama River - (318) (380) (493) (567) (15) (377)

summer

Kalama River - (1072) | (1440) (883) (891) (1) (153)

winter

Sandy River - NA NA 997 4026 304 1896

winter (1103) | (4263) (286) (2032)

Clackamas River - NA NA (3525) 3322 (-13) 1500

winter (3066) (1702)

Coweeman River- (354) (488) (460) (565) (23) (354)

winter

East Fork Lewis (401) (514) (394) (644) (63) (322)

River - winter

East Fork Lewis (322) (475) (894) (721) (-19) (367)

River - summer

Upper Cowlitz 266 429 523 130 -75 NA

River - winter (802) (1056) (778) (396) (-49)

North Fork Toutle

River - winter NA NA (338) (501) (48) (112)

South Fork Toutle |  (621) (622) (402) (792) (97) (284)

River - winter

Washougal River - |  (343) (613) (333) (531) (59) (130)

winter

38 The upcoming 2021 status review is expected to include population-level adult returns through 2019, and the 5-
year periods used for calculating geomeans will shift forward (i.e., the last period will include 2015 to 2019).
Because 2014 adult returns represented a peak at the DPS level for some populations, shifting 2014 to the preceding
5-year grouping is likely to increase the negative percent change.
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MPG Population 1999- 2004- 2009- 2014- % 2019
2003 2008 2013 2018 Change

Washougal River - (243) (668) (660)* (667) (1) (456)
summer
Tilton River - 190 160 231 251 9 NA
winter (839) (310) (368) (306) (-17)

Columbia | Upper Gorge (35) (17) (21) ) (-57) ()

Gorge Tributaries - winter
Hood River - NA NA NA 501 NA NA
winter (1080)
Wind River - 483 703 845 617 -27 (303)
summer (541) (707) (850) (622) (-27)

NMEFS will evaluate the implications for extinction risk of these more recent returns in the
upcoming 5-year status review, expected in 2022. The status review will consider new
information on population productivity, diversity, and spatial structure, as well as the updated
estimates of abundance shown in Table 21.

Many LCR steelhead populations have increased in abundance since the 1990s, but even these
appear to have been affected by recent poor ocean conditions. These conditions (e.g.,
temperature and salinity, coastal food webs), appeared to be more favorable to steelhead survival
and adult returns in 2018, but were still impacted by recent warming trends.

Status of MCR Steelhead

Background. On March 25, 1999, NMFS listed the MCR steelhead DPS as a threatened
species (64 FR 14517). The threatened status was reaffirmed on January 5, 2006 (71 FR 834).
The most recent status review, in 2016, concluded the species should remain listed as a
threatened species (81 FR 33468). Critical habitat for the DPS was designated on September 2,
2005 (70 FR 52630). The summary that follows describes the rangewide status of MCR
steelhead. More information can be found in the recovery plan (NMFS 2009) and the most recent
status review for this species (NWFSC 2015).

The MCR steelhead DPS includes all naturally spawned anadromous steelhead originating below
natural and manmade impassable barriers from the Columbia River and its tributaries upstream
of the Wind and Hood Rivers (exclusive) to and including the Yakima River (Figure 19). The
DPS comprises 20 historical populations (three of which are extirpated) grouped into four MPGs.
It also includes steelhead from seven artificial propagation programs (Table 22) (71 FR 834).%

5 For a detailed description of how NMFS evaluates and determines whether to include hatchery fish in an ESU, see
NMES (2005). In 2016, NMFS published proposed revisions to hatchery programs included as part of ESA-listed
Pacific salmon and steelhead species (81 FR 72759) and final revisions in 2020 (85 FR 81822). No changes were
proposed for the Mid-Columbia steelhead DPS.
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This DPS does not include steelhead in the upper Deschutes River basin, which are designated as
part of an experimental population (79 FR 20802, 76 FR 28715).
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Figure 19.  Map illustrating MCR steelhead DPS’s populations and major population groups.
Source: NWFSC 2015.
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Table 22. MCR steelhead DPS major population groups and component populations, and
hatchery programs (NMFS 2009, 71 FR 834). Populations with * are winter-run
steelhead populations. All other populations are summer-run steelhead
populations.
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