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Dear Reviewer:

In accordance with provisions of the National Environmental Policy Act (NEPA), we enclose for
your review the Draft Environmental Impact Statement (DEIS) on Two Joint State and Tribal
Resource Management Plans for Puget Sound Salmon and Steelhead Hatchery Programs.

This DEIS is prepared pursuant to NEPA to assess the environmental impacts associated with the
National Oceanic and Atmospheric Administration proceeding with the National Marine
Fisheries Service (NMFS) review and evaluation of two resource management plans and
appended hatchery and genetic management plans submitted jointly by the fishery co-managers
for hatchery programs in Puget Sound, under Limit 6 of the 4(d) rules for Puget Sound Chinook
salmon and steelhead that are listed under the Endangered Species Act.

Additional copies of the DEIS may be obtained from the Responsible Program Official identified
below. The document is also accessible electronically through the NMFS West Coast Region’s
website at http://www.westcoast.fisheries.noaa.gov/hatcheries/ps_deis/ps_deis.html.

Written comments should be submitted through mail, facsimile (fax), or email to the Responsible
Program Official identified below. Written comments submitted during the agency’s 90-day
public comment period must be received by October 23, 2014. When submitting fax or email
comments, include the following document identifier in the comment subject line: Puget Sound
Hatcheries EIS.

Responsible Program Official: ~ William W. Stelle, Jr.
Regional Administrator
National Marine Fisheries Service, West Coast Region
National Oceanic and Atmospheric Administration
7600 Sand Point Way NE, Building 1
Seattle, WA 98115-0070
(206) 526-6150 Telephone
(206) 526-6426 Fax
PShatcheryEIS.wcr@noaa.gov

Sincerely,
MONTANIO.PATRICI névtoptniciaaisessasoso
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Patricia A. Montanio
NOAA NEPA Coordinator
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William W. Stelle, Jr., Regional Administrator
National Marine Fisheries Service, West Coast Region
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The Puget Sound basin in Washington

NMFS would review and evaluate two resource management plans
and appended hatchery and genetic management plans submitted by
the fishery co-managers. NMFS would evaluate and make
Endangered Species Act (ESA) take determinations under the ESA
Limit 6 of 4(d) rules for listed Puget Sound Chinook salmon and
steelhead. Adaptive management provisions in the resource
management plans would apply.

The Washington Department of Fish and Wildlife and the Puget
Sound treaty tribes jointly submitted to NMFS two resource
management plans for salmon and steelhead hatchery programs in
Puget Sound. The resource management plans are the proposed
frameworks through which the co-managers would jointly manage
Puget Sound salmon and steelhead hatchery programs. The plans
include the foundation and general principles for adaptive
management, which would guide decisions on a continuing basis as
new information emerges. Appended to the resource management
plans are 117 hatchery and genetic management plans describing
133 individual salmon and steelhead hatchery programs, including
State, tribal, and one Federal program. These plans describe each
program in detail, including fish life stages produced and potential
measures to minimize risks of negative impacts that may affect
listed fish. NMFS’ determination of whether the plans achieve the
conservation standards of the ESA, as set forth in Limit 6 of 4(d)
rules for listed salmon and steelhead, is the Federal action requiring
National Environmental Policy Act (NEPA) compliance. The
analysis within the environmental impact statement (EIS) informs
NMES, hatchery operators, and the public about the current and
anticipated direct, indirect, and cumulative environmental effects of
operating Puget Sound salmon and steelhead hatchery programs
under the full range of alternatives.






Executive
Summary

Draft Environmental Impact Statement on Two Joint State and Tribal
Resource Management Plans for Puget Sound Salmon and Steelhead
Hatchery Programs

Introduction

Salmon and steelhead have been produced in Puget Sound hatcheries since the late 1800s. The benefit of
hatcheries at the outset was to produce large numbers of hatchery-origin fish for harvest purposes.
Hatcheries have contributed 70 to 80 percent of the catch in coastal salmon and steelhead fisheries. As the
fish’s natural habitat was degraded by human development and activities like dams, forest practices, and
urbanization, the role of hatcheries shifted toward mitigation for lost natural production and reduced
harvest opportunity. In recent decades, the hatcheries and associated hatchery practices have evolved to
support conservation and recovery of natural-origin salmon populations (i.e., wild or native salmon) by
preserving important genetic resources, reintroducing fish to areas where local populations have been lost,
and guarding against the catastrophic loss of naturally spawned populations at critically low abundance
levels. Hatchery production also presents risks to natural-origin salmon and steelhead. These include
genetic risks from hatchery-origin fish to natural-origin fish as a result of poor broodstock and rearing
practices, risks of competition with and predation on naturally spawned populations, and incidental

harvest of natural-origin fish in fisheries targeting hatchery-origin fish.

The Washington Department of Fish and Wildlife (WDFW) and the Puget Sound treaty tribes (hereafter
referred to as the co-managers) have jointly submitted to the National Marine Fisheries Service (NMFS)
two resource management plans (RMPs) for hatchery programs in Puget Sound. The RMPs are the
proposed frameworks through which the co-managers would jointly manage Puget Sound salmon and
steelhead hatchery programs to achieve the conservation requirements of the Endangered Species Act

(ESA). The plans are consistent with the framework of the Puget Sound Salmon Management Plan
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implemented under United States v. Washington (1974) for coordination of treaty fishing rights, non-
tribal harvest, artificial production objectives, and artificial production levels. One RMP describes
hatchery programs that produce Chinook salmon (titled Puget Sound Chinook Salmon Hatcheries - A
Component of the Comprehensive Chinook Salmon Management Plan). The other RMP describes
hatchery programs for steelhead and coho salmon, pink salmon, fall-run chum salmon, and sockeye
salmon (titled Puget Sound Hatchery Strategies for Steelhead, Coho Salmon, Chum Salmon, Sockeye
Salmon & Pink Salmon).

Appended to the hatchery RMPs are hatchery and genetic management plans (HGMPs) that describe the
hatchery programs that produce salmon and steelhead, including fish life stages produced and potential
measures proposed by the co-managers to minimize the risk of negatively affecting listed salmon and
steelhead (Table S-1). These measures include research, monitoring, and evaluation actions that would
guide future program adjustments under adaptive management. Adaptive management is the deliberate
process of using research, monitoring, and scientific evaluation in making decisions in the face of

uncertainty.

Table S-1. ESA status of listed Puget Sound salmon and steelhead.
Current Endangered Species Act
Species ESU/DPS Listing Status
Chinook salmon Puget Sound Threatened (76 Fed. Reg. 50448,
(Oncorhynchus August 15, 2011)
tshawytscha)
Chum salmon Hood Canal summer-run (includes Threatened (76 Fed. Reg. 50448,
(O. keta) Strait of Juan de Fuca summer-run) August 15, 2011)
Steelhead Puget Sound Threatened (76 Fed. Reg. 50448,
(O. mykiss) August 15, 2011)
Coho salmon Puget Sound/Strait of Georgia Species of Concern (69 Fed. Reg.
(O. kisutch) 19975, April 15, 2004)

Source: NMFS

NMEFS’ determination of whether the RMPs and appended HGMPs achieve the conservation standards of
the ESA, as set forth in Limit 6 under the salmon and steelhead 4(d) rules, is the Federal action requiring
National Environmental Policy Act (NEPA) compliance. Although this environmental impact statement
(EIS) itself will not determine whether the RMPs or HGMPs meet ESA requirements—those
determinations are made under the specific criteria of the ESA and the section 4(d) rule—the analyses
within the EIS will inform NMFS, hatchery operators, and the public about the current and anticipated
cumulative environmental effects of operating Puget Sound hatchery programs under the full range of

alternatives.
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What are 4(d) rules?

Section 4(d) of the Endangered Species Act (ESA) directs NMFS to issue regulations to
conserve species listed as threatened. This applies particularly to "take," which can include any
act that kills or injures fish, and may include habitat modification. The ESA prohibits any take of
species listed as endangered, but some take of threatened species that does not interfere with

survival and recovery may be allowed.

The salmon and steelhead 4(d) rules apply take prohibitions to all actions except those within the
13 limits to the rules. The limits, or exemptions, describe specified categories of activities that
contribute to conserving listed salmon. A separate, but closely related, tribal 4(d) rule creates an

additional limit for tribal resource management plans.

Limit 5 of the 4(d) rule, using specific criteria, provides limits on the prohibitions of “take” for a
variety of hatchery purposes, based on NMFS’ evaluation and approval of hatchery and genetic
management plans (HGMPs) submitted by hatchery operators. Limit 6 of the 4(d) rule provides
limits on the prohibitions of “take” for joint tribal and state plans developed under United States v.

Washington processes, including artificial production actions.

Proposed Action

Under the Proposed Action, NMFS would evaluate the two proposed Puget Sound hatchery RMPs and
appended HGMPs for ESA compliance. The two RMPs and appended HGMPs for Puget Sound
hatcheries would be implemented by the co-managers. Adaptive management provisions in the resource

management plans would apply.

Project Area

The project area covered in this EIS includes Puget Sound freshwater and marine areas within the United
States from the Canadian border south and west to exclude rivers and marine areas in the Strait of Juan de
Fuca west of the Elwha River (Figure S-1). Portions of 12 counties in Washington State are included.
There are 133 salmon and steelhead hatchery programs in the project area described in 117 HGMPs. The
programs are operated by WDFW and the Puget Sound treaty tribes, including one program that is
operated by the U.S. Fish and Wildlife Service. These hatchery programs operate using 49 hatcheries and

34 net pens, and produce over 146 million salmon and steelhead per year.
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Figure S-1. Project area and general hatchery locations.

Purpose and Need

NMEFS’ purpose for the Proposed Action is to ensure the sustainability and recovery of Puget Sound
salmon and steelhead by conserving the productivity, abundance, diversity, and distribution of listed
species of salmon and steelhead in Puget Sound.

NMEFS’ need for the Proposed Action is to:

¢ Respond to the request of the co-managers for an exemption from the take prohibitions of
section 9 of the ESA for their hatchery programs triggered by submission of RMPs and
appended HGMPs under Limit 6 of the 4(d) rule.

e Provide, as appropriate, tribal and non-tribal fishing opportunities as described under the state
and tribal co-managers’ Puget Sound Salmon Management Plan implemented under United
States v. Washington.
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The co-managers’ purpose in developing and submitting RMPs and HGMPs is to operate their hatcheries
to meet resource management and protection goals with the assurance that any harm, death, or injury to
fish within a listed evolutionarily significant unit (ESU) or distinct population segment (DPS) does not
appreciably reduce the likelihood of a species’ survival and recovery and is not in the category of
prohibited take under the ESA’s 4(d) rule.

What is an ESU? What is a DPS?

NMFS lists salmon as threatened or endangered according to the status of their Evolutionarily
Significant Units (ESUs). An ESU is a salmon population that is 1) substantially reproductively
isolated from conspecific populations and 2) represents an important component of the

evolutionary legacy of the species.

In contrast to salmon, NMFS lists steelhead under the joint NMFS-U.S. Fish and Wildlife
Service (USFWS) policy for recognizing distinct population segments (DPSs) under the ESA.
This policy adopts criteria similar to, but somewhat different than, those in the ESU policy for
determining when a group of vertebrates constitutes a DPS. A group of organisms is discrete if
it is “markedly separated from other populations of the same taxon as a consequence of
physical, physiological, ecological, and behavioral factors.” NMFS lists steelhead according to
the status of the steelhead DPS.

The co-managers’ need for the Proposed Action is to continue to maintain and operate salmon and
steelhead hatchery programs for conservation, mitigation, and tribal and non-tribal fishing opportunity
pursuant to the Puget Sound Salmon Management Plan implemented under United States v. Washington,
and treaty rights preservation purposes while meeting ESA requirements. WDFW and the Puget Sound
treaty tribes strive to protect, restore, and enhance the productivity, abundance, and diversity of Puget
Sound salmon and steelhead and their ecosystems to sustain treaty ceremonial and subsistence fisheries,
treaty and non-treaty commercial and recreational fisheries, non-consumptive fish benefits, and other

cultural and ecological values.

Relationship of New or Changed HGMPs to this EIS

The two hatchery RMPs reviewed in this EIS were submitted to NMFS in 2004. The appended HGMPs
are identified and analyzed in this EIS. Under the RMPs, changes to HGMPs (including new programs)

resulting from adaptive management, new information, or actions may occur over time. If changed or new
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HGMPs are submitted to NMFS while this EIS is being developed, they will be addressed in the final
EIS, or publication of a draft supplemental EIS may be required per Council on Environmental Quality

regulations for supplemental reviews.

Relationship between the ESA and the National Environmental Policy Act (NEPA)

The relationship between the ESA and NEPA is complex, in part because both laws address
environmental values related to the impacts of a Proposed Action. However, each law has a distinct

purpose, and the scope of review and standards of review under each statute are different.

The purpose of an EIS under NEPA is to promote disclosure, analysis, and consideration of the broad
range of environmental issues surrounding a proposed major Federal action by considering a full range of

reasonable alternatives, including a No-action Alternative. Public involvement promotes this purpose.

The purpose of the ESA is to conserve listed species and the ecosystems upon which they depend.
Determinations about whether hatchery programs in Puget Sound meet ESA requirements are made under
section 4(d) or section 7 of the ESA. Each of these ESA sections has its own substantive requirements,
and the documents that reflect the analyses and decisions are different than those related to a NEPA

analysis.

It is not the purpose of this EIS to suggest to the reader any conclusions relative to the ESA analysis for
this action. While the NEPA Record of Decision (ROD) identifies the selected NEPA alternative, the
ROD does not determine whether that alternative complies with the ESA.

NMFS acknowledges that the terminology and analyses of environmental effects on listed species under
the ESA and under NEPA are similar and can lead to confusion. Language in this draft EIS has been
chosen in an effort to minimize the confusion between a NEPA analysis and an ESA analysis. For
instance, ‘jeopardize,” ‘endanger,” ‘recover,” and similar terms are commonly used to describe the effect
of actions under an ESA analysis. This EIS minimizes use of those terms by alternatively using in their
place terms and phrases, such as ‘risks and benefits’ that describe how hatchery actions affect natural-

origin fish.
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Alternatives Analyzed in Detail

Alternative 1 (No Action)

Under this alternative, NMFS would not evaluate and make take determinations under the ESA section

4(d) rules for the co-managers’ Puget Sound hatchery RMPs and appended HGMPs. For analysis

purposes, it is assumed that hatchery production would continue at current levels (Table S-2). It is also

assumed that adaptive management provisions would not be applied.

Table S-2. Annual hatchery releases of juvenile salmon and steelhead (in thousands) under the
alternatives and percent changes relative to Alternative 1.

Alternative 1

Alternative 2

Alternative 3

Alternative 4

(No Action) (Proposed Action) | (Reduced Production) | (Increased Production)

Percent Percent Percent

Change Reduction Increase
from from from
Species Number Number Alt. 1 Number Alt. 1 Number Alt. 1
Chinook Salmon 45,317 45,317 0 37,182 18 51,307 13
Coho Salmon 14,592 14,592 0 11,391 22 18,478 27
Steelhead 2,468 2,468 0 1,409 43 2,561 4
Chum Salmon 44,995 44,995 0 44,475 1 57,495 28
Pink Salmon 4,500 4,500 0 4,500 0 5,000 11
Sockeye Salmon 35,125 35,125 0 35,125 0 35,125 0
Total 146,997 | 146,997 0 135,082 8 169,967 16

Source: Draft HGMPs.

Alternative 2 (Proposed Action)

This alternative consists of hatchery operations as proposed under the co-managers’ RMPs and

appended HGMPs. NMFS would evaluate and make take determinations under the ESA section 4(d)

rules, and adaptive management provisions in the RMPs would be applied. Hatchery production would

be the same as under existing conditions (Table S-2), program sizes would meet conservation

requirements for listed species, harvest benefits would continue, and adaptive management

conservation measures would be applied to all programs to reduce risks to listed species.
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Alternative 3 (Reduced Production)

Compared to Alternative 2, this alternative would provide greater conservation benefits to salmon and
steelhead. Under this alternative, hatchery production for the purpose of harvest would be reduced 50
percent for all Chinook salmon, coho salmon, and steelhead programs in watersheds where watershed
management strategies are oriented at protecting and recovering indigenous Chinook salmon
populations where they still occur, and where management actions use the most locally adapted stock
to re-establish natural production in watersheds in which suitable habitat exists but indigenous
Chinook salmon populations no longer occur (Table S-2). Reductions would not occur in watersheds
that may not have historically supported self-sustaining natural Chinook salmon populations. NMFS
would evaluate and make take determinations under the ESA section 4(d) rules, and adaptive
management provisions in the RMPs would be applied. Harvest benefits would be reduced but would

continue, and conservation measures would be applied to all programs to reduce risks to listed species.

Alternative 4 (Increased Production)

Compared to Alternative 2, this alternative would provide more harvest benefits. Under this
alternative, hatchery production would increase for programs where existing facility and funding
capacity exists (Table S-2). No new facilities or water sources would be developed. The additional
production would depend on the match of available hatchery capacity with the broodstock collection,
spawning, incubation, and rearing needs of the fish species produced. Increases could occur for
programs whose purposes include harvest and/or conservation. Increases in production would need to
be in compliance with the ESA. NMFS would evaluate and make take determinations under the ESA
section 4(d) rules, and adaptive management provisions in the RMPs would be applied. Program size
and harvest benefits would increase, and conservation measures would be applied to all programs to

reduce risks to listed species.

A summary of key distinguishing features of the alternatives is shown in Table S-3.
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Table S-3. Summary of key distinguishing features of the alternatives.
NMFS Review,
Evaluation, and Number of Adaptive Conservation Benefit
Approval of Plans Hatchery-origin Management and to Salmon and
Alternative under 4(d) Rules Fish Released Mitigation Measures! | Changes in Hatchery Programs Steelhead
Alternative 1 No evaluation and 146,997,000 Unknown Unknown Unknown
(No Action) determination under
the 4(d) rules
Alternative 2 Evaluation and 146,997,000 Adaptive management | Conservation measures would be Conservation
(Proposed Action) determination under provisions of plans applied to all programs to reduce requirements for listed
the 4(d) rules would apply, and risks and increase benefits while salmon and steelhead
mitigation measures meeting conservation would be met
would reduce risks requirements
Alternative 3 Same as Alternative 2 135,082,000 Same suite of Same as Alternative 2 Greater than
(Reduced Production) measures as Alternative 2
Alternative 2, but Hatchery production for harvest
potentially fewer purposes would be reduced 50
measures applied than | hercent in watersheds with
under Alternative 2 recovery categories 1 and 2
Chinook salmon populations
Alternative 4 Same as Alternative 2 169,967,000 Same suite of Same as Alternative 2 Less than Alternative 2

(Increased Production)

measures as
Alternative 2, but
potentially more
measures applied than
under Alternative 2

Hatchery production would
increase to the extent there is
capacity at existing facilities

1 The purpose of adaptive management mitigation measures is to reduce risks to salmon and steelhead from hatchery programs. The suite of potential mitigation measures to apply
is the same for each action alternative, but implementation of the measures may vary depending on the specific risk being addressed.
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Summary of Resource Effects

Provided in Table S-4 is a summary of the predicted resource effects under each of the four alternatives.
The summary reflects the detailed resource discussions in Chapter 4, Environmental Consequences.
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Table S-4.  Summary of environmental consequences for EIS alternatives for each resource.

Resource

Alternative 1
(No Action)?

Alternative 22
(Proposed Action)

Alternative 32
(Reduced Production)

Alternative 42
(Increased Production)

Fish

Listed Salmon,
Steelhead, and
Trout: Chinook
salmon and
summer-run chum
salmon, steelhead,
and bull trout

Hatchery production would pose a
moderate risk and low benefit to
the Chinook salmon ESU.

Hatchery production would pose a
low risk to the Hood Canal
summer-run chum salmon ESU.3

Hatchery production would pose a
moderate risk and low benefit to
the steelhead DPS.

Hatchery production would pose a
low risk and low benefit to bull
trout.

Risks would be
reduced and benefits
would increase
through adaptive
management
compared to
Alternative 1.

Overall risk to the Chinook salmon
ESU would decrease compared to
Alternative 2, and the overall
benefit would be the same as
Alternative 1.

Overall risk to the Chinook
salmon ESU would be similar to
Alternative 1, and the overall
benefit would increase.

Same as Alternative 1.

Same as Alternative 1.

Overall risk to the steelhead DPS
would decrease compared to
Alternative 2, and the overall
benefit would be the same as
Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Non-listed
Salmon: coho
salmon, chum
salmon, pink
salmon, and
sockeye salmon

Hatchery production would pose
competition, predation, genetics,
and hatchery facilities and
operation risks and would provide
total return, viability, and marine-
derived nutrient benefits.

Risks would be
potentially reduced
and benefits would be
potentially increased
through adaptive
management
compared to
Alternative 1.

Risks and benefits are further

reduced compared to Alternative 2.

Risks and benefits are further
increased compared to
Alternative 2.
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Table S-4. Summary of environmental consequences for EIS alternatives for each resource.
Alternative 1 Alternative 22 Alternative 32 Alternative 42
Resource (No Action)* (Proposed Action) (Reduced Production) (Increased Production)

Other Fish Species

Depending on the species, other
fish species would be affected if
they compete with, are prey of, or
prey on salmon and steelhead.

Adaptive management
would not be expected
to affect abundance
compared to
Alternative 1.

Potential reductions in the food
supply for fish species that prey on
salmon and steelhead, and reduced
risk to other fish species that are
preyed on, compete with, or are
caught in fisheries targeting
salmon and steelhead compared to
Alternative 1.

Potential increases in the food
supply for fish species that prey
on salmon and steelhead while
also increasing risk to other fish
that are preyed on, compete with,
or are caught in fisheries targeting
salmon and steelhead compared
to Alternative 1.

Socioeconomics

Commercial
Salmon and
Steelhead Fishing

Annual non-tribal and tribal
commercial harvest value would be
2,679,392 fish and $15,577,897 in
gross economic value.

Same as Alternative 1.

Commercial harvest value would
decrease by 4 percent and gross
economic value would decrease by
7 percent compared to

Alternative 1.

Commercial harvest value would
increase by 7 percent and gross
economic value would increase
by 10 percent compared to
Alternative 1.

Recreational
Salmon and
Steelhead Fishing

Annual net economic value of
recreational fisheries is
$58,965,077. Recreational fishing
trips and expenditures would be
997,380 trips and $70,245,440 in
expenditures.

Same as Alternative 1.

Annual net economic value of
recreational fisheries, fishing trips,
and expenditures would decrease
by 8 percent compared to
Alternative 1.

Annual net economic value of
recreational fisheries, fishing
trips, and expenditures would
increase by 18 percent compared
to Alternative 1.

Regional and
Subregional
Economic Impacts

Annual hatchery operations and
personal income would be
$106,888,758 and 2,060 jobs.
Overall personal income would be
$92,249.981.

Same as Alternative 1.

Annual hatchery operations and
personal income would decrease
by 10 percent, jobs would decrease
by 8 percent, and personal income
would decrease by 8 percent
compared to Alternative 1.

Annual hatchery operations and
personal income would increase
by 15 percent, jobs would
increase by 13 percent, and
personal income would increase
by 14 percent compared to
Alternative 1.

Fisheries in Major
River Systems

Tribal commercial and recreational
fisheries would occur in 15 major
river systems.

Same as Alternative 1.

Decreases in hatchery production
would have a major negative effect
on fisheries for nine of the major
river systems for at least one
species of salmon and steelhead
compared to Alternative 1.

Increases in hatchery production
would have a major positive
effect on fisheries for six of the
major river systems for at least
one species of salmon and
steelhead compared to
Alternative 1.

July 2014

S-12

Puget Sound Hatcheries Draft EIS




Executive Summary

Table S-4. Summary of environmental consequences for EIS alternatives for each resource.
Alternative 1 Alternative 22 Alternative 32 Alternative 42
Resource (No Action)* (Proposed Action) (Reduced Production) (Increased Production)

Ports and Fishing
Communities

Annual personal income from
commercial and recreational
fishing would be $41,724,837 in
north Puget Sound, $46,838,604 in
south Puget Sound, and $5,686,540
in the Strait of Juan de Fuca.
Annual employment from
commercial and recreational
fishing would be 975 jobs in north
Puget Sound, 913 jobs in south
Puget Sound, and 173 jobs in the
Strait of Juan de Fuca.

Same as Alternative 1.

Annual personal income and
employment from commercial and
recreational fishing would decrease
by 6 percent to 12 percent for each
subregion compared to

Alternative 1.

Annual personal income and
employment from commercial
and recreational fishing would
increase by 10 percent to

19 percent for each subregion
compared to Alternative 1.

Environmental Justice

Native American
Tribes of Concern

Annual tribal harvest would be
1,321,156 fish and tribal gross
economic values would be
$9,148,467. Harvest would
contribute to ceremonial and
subsistence uses.

Same as Alternative 1

Annual tribal harvest would
decrease by 7 percent and tribal
gross economic values would
decrease by 11 percent compared
to Alternative 1. Harvest would
contribute to ceremonial and
subsistence uses similar to
Alternative 1.

Annual tribal harvest would
increase by 8 percent and tribal
gross economic values would
increase by 11 percent compared
to Alternative 1. Harvest would
contribute to ceremonial and
subsistence uses similar to
Alternative 1.

Non-tribal User
Groups of
Concern

Annual net revenues for
commercial fishers would be
$3,335,926.

Same as Alternative 1

Annual net revenues for
commercial fishers would decrease
by 1 percent compared to
Alternative 1.

Annual net revenues for
commercial fishers would
increase by 8 percent compared to
Alternative 1.

Communities of
Concern

Annual per capita income would
range from $18,056 to $29,521 for
King, Mason, Pierce, and Clallam
Counties.

Same as Alternative 1.

Annual per capita income would
decrease by less than 1 percent for
each of the four counties compared
to Alternative 1.

Annual per capita income would
increase by less than 1 percent for
the four counties compared to
Alternative 1.
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Table S-4. Summary of environmental consequences for EIS alternatives for each resource.
Alternative 1 Alternative 22 Alternative 32 Alternative 42
Resource (No Action)* (Proposed Action) (Reduced Production) (Increased Production)

Wildlife
Hatchery Potential for slight transfer of Same as Alternative 1. | Potential water use would Potential water use would
Operations and pathogens from hatchery-origin decrease, which would be increase, which would make
Wildlife fish to wildlife, hatchery weirs may beneficial to wildlife, compared to | slightly less water available for

restrict some wildlife movements, Alternative 1. wildlife, compared to

wildlife may benefit from salmon Alternative 1.

and steelhead carcasses, and

hatchery program operations (e.g.,

use of screens and water) may have

a negative effect on wildlife

presence and mortality.
ESA-listed Southern Resident killer whales Same as Alternative 1. | Supply of salmon as food would Supply of salmon as food would

Species: Southern
Resident Kkiller
whale

would occupy their existing habitat
in the project area with a similar
abundance, and would continue to
prey on salmon, especially
Chinook salmon.

decrease (i.e., adult hatchery-origin
Chinook salmon would decrease
by 13 percent), which may
negatively impact Southern
Resident killer whales, compared
to Alternative 1.

increase (i.e., adult hatchery-
origin Chinook salmon would
increase by 11 percent), which
may benefit Southern Resident
killer whales, compared to
Alternative 1.

Non-listed
Species: Birds

Bald eagles and other birds that
feed on salmon and steelhead
would continue to occupy their
existing habitat in the project area
with similar abundances, and
would continue to feed on salmon
and steelhead. Similarly, other
birds that are not as dependent on
salmon as a food supply would
also continue to occur in the
project area similar to existing
conditions.

Same as Alternative 1.

Supply of hatchery-origin salmon
and steelhead as food for bald
eagles and other birds that feed
primarily on salmon and steelhead
would decrease up to 8 percent,
compared to Alternative 1. This
effect would generally not affect
other birds that only occasionally
feed on salmon and steelhead.

Supply of hatchery-origin salmon
and steelhead as food for bald
eagles and other birds that feed
primarily on salmon and
steelhead would increase up to

16 percent compared to
Alternative 1. The effect on other
birds that only occasionally feed
on salmon and steelhead would be
the same as Alternative 3.
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Executive Summary

Table S-4. Summary of environmental consequences for EIS alternatives for each resource.
Alternative 1 Alternative 22 Alternative 32 Alternative 42
Resource (No Action)* (Proposed Action) (Reduced Production) (Increased Production)
Non-listed Marine | Steller sea lions, California sea Same as Alternative 1. | Same as Alternative 1. Same as Alternative 1.
Mammals: Steller | lions, and harbor seals would
sea lion, continue to occupy their existing
California sea habitat in the project area with
lion, and harbor similar abundances, and the
seal species would continue to feed as

generalists on fish species that
include salmon and steelhead.

Other Wildlife Other wildlife species would Same as Alternative 1. | Supply of hatchery-origin salmon Supply of hatchery-origin salmon

Species continue to occupy their existing and steelhead as food would and steelhead as food would
habitat in the project area with decrease 8 percent, which would increase 16 percent, which would
similar abundances, and would primarily affect river otter, primarily benefit river otter. The
continue to feed on a variety of compared to Alternative 1. Other effect on other wildlife species
prey including salmon and wildlife species are generalists and | that are generalists and feed on a
steelhead. feed on a variety of prey species, variety of prey species would be

and thus would not be affected by | the same as Alternative 3.
the decrease in salmon and

steelhead.

Water Quality Hatchery operations would comply | Potential Same as Alternative 2. Same as Alternative 2.

and Quantity with NPDES permits. The improvements in water
potential would exist for effluents | quality and reduction
to periodically exceed permit limits | in water use through
and for instances of non-reporting, | adaptive management.
and the nutrient contributions from
decomposition of salmon carcasses
would continue.

Human Health Chemical and antibiotic use would | Potential decrease in Potential for further decrease in the | Potential increase in the use of
be consistent with Federal and the use of chemicals use of chemicals and antibiotics chemicals and antibiotics relative
state guidelines. Potential exposure | and antibiotics through | relative to Alternative 2. Potential | to Alternative 1. Potential
to pathogens. adaptive management. | exposure to pathogens would be exposure to pathogens would be

the same as Alternative 2. the same as Alternative 2.

1 An adaptive management process is not part of Alternative 1.

2 Potential differences between the no-action and the action alternatives would be due to differences in hatchery production and application of adaptive management
mitigation measures under the action alternatives.

3 Effects of releases of listed hatchery-origin summer-run chum salmon are not evaluated in this EIS because they are addressed in previous environmental reviews.
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Executive Summary

Preferred Alternative

This draft EIS does not contain a preferred alternative. NMFS anticipates identifying the preferred
alternative in the final EIS after considering the comments received on this document. The preferred
alternative may be a blend of more than one of the alternatives evaluated in this EIS. The preferred
alternative may or may not be the environmentally preferred alternative, which will be identified in the
ROD. The environmental effects of the preferred alternative will be explained in the final EIS and

summarized in the ROD.

How should reviewers approach this EIS?

NMFS encourages reviewers to perform the following activities:

1. Review the draft EIS to gain an understanding of how it is organized and how the
alternatives are framed and analyzed.

2. Carefully consider the information provided in Chapters 4 and 5, Environmental
Consequences and Cumulative Effects, respectively.

After considering the effects, comment on how NMFS should formulate a preferred alternative for
publication in the final EIS and ROD.

July 2014 S-16 Puget Sound Hatcheries Draft EIS



© 00 N oo o A WD

W W W W N DN N DD DD DN DD DN P PR, R, R R
W N P O © 00 N OO Ol A WO N P O © 00 N OO O b WO N —» O

Acronyms and Abbreviations

Acronyms and Abbreviations

BIA
BOD
BMPs
CEQ
CFR
DAO
DDT
DPS
EA
Ecology
EIS

EO
EPA
ERD
ESA
ESU
FONSI
FRAM
HGMP
HPV
HSRG
Magnuson-Stevens Act
MMPA
NEPA
NMFS
NPDES
NWIFC
PCBs
pHOS
PL
PNI
PSSMP

Bureau of Indian Affairs

Biochemical oxygen demand

Best Management Practices

Council on Environmental Quality

Code of Federal Regulations

Departmental Administrative Order
Dichlorodiphenyltrichloroethane

Distinct population segment

Environmental Assessment

Washington Department of Ecology
Environmental Impact Statement

Executive Order

Environmental Protection Agency
Evaluation and recommended determination
Endangered Species Act

Evolutionarily significant unit

Finding of no significant impact

Fishery Regulation Assessment Model
Hatchery and genetic management plan
Hatchery Program Viewer

Hatchery Scientific Review Group
Magnuson-Stevens Fishery and Conservation Act
Marine Mammal Protection Act

National Environmental Policy Act
National Marine Fisheries Service (also called NOAA Fisheries Service)
National Pollutant Discharge Elimination System
Northwest Indian Fisheries Commission
Polychlorinated biphenyls

Proportion of hatchery-origin spawners
Public Law

Proportionate natural influence

Puget Sound Salmon Management Plan
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Acronyms and Abbreviations

RM
RMP
ROD
SEPA
Services
TMDL
TRT
TSS
uscC
USFWS
VSP
WAC
WDFW

River mile

Resource management plan
Record of Decision

State Environmental Policy Act
USFWS and NMFS

Total Maximum Daily Load
Technical Recovery Team

Total Suspended Solids

U.S. Code

U.S. Fish and Wildlife Service
Viable salmonid population
Washington Administrative Code
Washington Department of Fish and Wildlife
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Glossary of Key Terms

Glossary of Key Terms

Abundance: Generally, the number of fish in a defined area or unit. It is also one of four parameters

used to describe the viability of natural-origin fish populations (McElhany et al. 2000).

Adaptive management: A deliberate process of using research, monitoring, and scientific evaluation in

making decisions in the face of uncertainty.

Acclimation pond: A concrete or earthen pond or a temporary structure used for rearing and imprinting

juvenile fish in the water of a particular stream before their release into that stream.
Adfluvial: A term used to describe fish migrating between lakes and rivers or streams.

Adipose fin: A small fleshy fin with no rays, located between the dorsal and caudal fins of salmon and
steelhead. The adipose fin is often “clipped” on hatchery-origin fish so they can be differentiated from

natural-origin fish.

All H Analyzer (AHA): The technical tool used to assess genetic risks from hatcheries for Chinook

salmon. See Appendix E, Overview of the All H Analyzer.
Alevin: A newly hatched salmon or steelhead that is still attached to its yolk sac.

Amphipod: A small aquatic freshwater or marine crustacean with a segmented body, of the order

Amphipoda.

Anadromous: A term used to describe fish that hatch and rear in fresh water, migrate to the ocean to

grow and mature, and return to freshwater to spawn.

Analysis area: Within this Environmental Impact Statement (EIS), the analysis area is the geographic
extent that is being evaluated for each resource. For some resources (e.g., socioeconomics and

environmental justice), the analysis area is larger than the project area. See also Project area.

Best management practice (BMP): A policy, practice, procedure, or structure implemented to mitigate
adverse environmental effects.

Biological Review Team: A group of scientists organized by the National Marine Fisheries Service to
perform a technical assessment of biological information for a species associated with the Endangered

Species Act.

Puget Sound Hatcheries Draft EIS iii July2014
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Glossary of Key Terms

Blackmouth salmon: Immature Chinook salmon that enter and reside in Puget Sound until they reach

sexual maturity.

Broodstock: A group of sexually mature individuals of a species that is used for breeding purposes as

the source for a subsequent generation.

Bycatch: Fish, marine birds, or mammals unintentionally captured during fisheries using any of a variety

of gear types.

Catch area: A salmon management catch reporting area designated by Washington State statute
(WAC 220-22-030), used in the socioeconomic analysis in this EIS.

Co-managers: Washington Department of Fish and Wildlife and Puget Sound treaty tribes, which are

jointly responsible for managing fisheries and hatchery programs in the state of Washington.
Commercial harvest: The activity of catching fish for commercial profit.

Conservation: Used generally in the EIS as the act or instance of conserving or keeping fish resources
from change, loss, or injury, and leading to their protection and preservation. This contrasts with the
definition under the United States Endangered Species Act (ESA), which refers to use and the use of all
methods and procedures which are necessary to bring any endangered species or threatened species to the

point at which the measures provided pursuant to the ESA are no longer necessary.

Conservation hatchery program: A program whose purpose is to benefit a listed natural-origin fish

population and contribute to its recovery. See also Integrated hatchery program.

Copepod: Any of numerous minute marine and freshwater crustaceans of the subclass Copepoda, having

an elongated body and a forked tail.

Critical habitat: A specific term and designation within the ESA, referring to habitat area essential to
the conservation of a listed species, though the area need not actually be occupied by the species at the

time it is designated.

Dewatering: Typically, the immediate downstream habitat effects associated with a water withdrawal

action that diverts the entire flow of a stream or river to another location.

Dissolved oxygen (DO): The amount of oxygen that is dissolved in a particular body of water. The

amount of DO can be an important indicator of the condition of the water body.
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Glossary of Key Terms

Distinct Population Segment (DPS): Under the ESA, the term “species” includes any subspecies of fish
or wildlife or plants, and any “Distinct Population Segment” of any species or vertebrate fish or wildlife
that interbreeds when mature. The ESA thus considers a DPS of vertebrates to be a “species.” The ESA
does not however establish how distinctness should be determined. Under NMFS policy for Pacific
salmon, a population or group of populations will be considered a DPS if it represents an Evolutionarily
Significant Unit (ESU) of the biological species. In contrast to salmon, NMFS lists steelhead runs under
the joint NMFS-U.S. Fish and Wildlife Service (USFWS) Policy for recognizing DPSs (DPS Policy:

61 Fed. Reg. 4722, February 7, 1996). This policy adopts criteria similar to those in the ESU policy, but

applies to a broader range of animals to include all vertebrates.

Diversion screen: A screen used at a hatchery facility, dam, or weir to direct fish, usually to keep fish

from entering a water intake. See also Water intake screen.

Diversity: Variation at the level of individual genes (polymorphism); provides a mechanism for
populations to adapt to their ever-changing environment. It is also one of the four parameters used to

describe the viability of natural-origin fish populations (McElhany et al. 2000).
Domestication: See Hatchery-induced selection.

Endangered species: As defined in the ESA, any species that is in danger of extinction throughout all or

a significant portion of its range.

Endangered Species Act (ESA): A United States law that provides for the conservation of endangered

and threatened species of fish, wildlife, and plants.

Environmental justice: The fair treatment and meaningful involvement of all people regardless of race,
color, national origin, or income with respect to the development, implementation, and enforcement of

environmental laws, regulations, and policies.

Escapement: Adult salmon and steelhead that survive fisheries and natural mortality, and return to

spawn.
Estuary: The area where fresh water of a river meets and mixes with the salt water of the ocean.

Euphasiid: A tiny crustacean that resembles shrimp, from the genus Euphausia.
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Glossary of Key Terms

Evolutionarily Significant Unit (ESU): A concept NMFS uses to identify Distinct Population Segments
of Pacific salmon (but not steelhead) under the ESA. An ESU is a population or group of populations of
Pacific salmon that 1) is substantially reproductively isolated from other populations, and 2) contributes
substantially to the evolutionary legacy of the biological species. See also Distinct Population Segment

(pertaining to steelhead).

Ex-vessel value: The dollar value that commercial fishers receive for their product once it leaves the

fishing vessel.

Federal Register: The United States government’s daily publication of Federal agency regulations and

documents, including executive orders and documents that must be published per acts of Congress.
Fingerling: A juvenile fish.

First Nation: A term referring to the aboriginal people located in what is now Canada.

Fishery: Harvest by a specific gear type in a specific geographical area during a specific period of time.

Fishway: Any structure or modification to a natural or artificial structure for the purpose of providing or

enhancing fish passage.

Fitness: As used in this EIS, the propensity of a group of fish (e.g., populations) to survive and

reproduce.
Fluvial: A term used to describe fish that migrate between rivers as a part of their life history.
Forage fish: Small fish that breed prolifically and serve as food for predatory fish.

Fork length: The length of an individual fish measured from the tip of the snout to the end of the middle

caudal (tail) fin rays.

Fishery Regulation Assessment Model (FRAM): Simulation model developed to estimate the impacts

of Pacific Coast fisheries on Chinook salmon and coho salmon.

Fry: Juvenile salmon and steelhead that are usually less than one year old and have absorbed their

egg sac.

Gross economic value: For commercial fisheries, the price received for a product “at the dock” (also

referred to as ex-vessel value). For recreational fisheries, total trip-related expenditures.
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Glossary of Key Terms

Habitat: The physical, biological, and chemical characteristics of a specific unit of the environment

occupied by a specific plant or animal; the place where an organism naturally lives.

Habitat capacity: A category of habitat attributes for salmon and steelhead associated with the species

food supply, growth, and growth efficiency in their natural environment.

Hatchery and genetic management plan (HGMP): Technical documents that describe the composition
and operation of individual hatchery programs. Under Limit 5 of the 4(d) rule, NMFS uses information in

HGMPs to evaluate impacts on salmon and steelhead listed under the ESA.

Hatchery facility: A facility (e.g., hatchery, rearing pond, net pen) that supports one or more hatchery

programs.

Hatchery-induced selection: The process whereby genetic characteristics of hatchery populations
become different from their source populations as a result of selection in hatchery environments (also

referred to as domestication).

Hatchery operator: A Federal agency, state agency, or Native American tribe that operates a hatchery

program.
Hatchery-origin fish: A fish that originated from a hatchery facility.
Hatchery-origin spawner: A hatchery-origin fish that spawns naturally.

Hatchery program: A program that artificially propagates fish. Most hatchery programs for salmon and
steelhead spawn adults in captivity, raise the resulting progeny for a few months or longer, and then

release the fish into the natural environment where they will mature.

Hatchery program viewer (HPV): A technical tool used in the EIS to evaluate risks to Chinook salmon

and steelhead and from hatchery programs. See Appendix F, Hatchery Program Viewer (HPV) Analysis.

Hatchery scientific review group (HSRG): The independent scientific panel established and funded by

Congress to provide an evaluation of hatchery reform in Puget Sound from 2000 to 2005.
Haulout: A site where seals, sea lions, and other marine mammals climb out of water to rest on land.

Headwaters: The place from which the water flowing through a watershed originates (also referred to as

the source).

Puget Sound Hatcheries Draft EIS vii July 2014



0o N o O

10

11
12
13
14

15
16
17

18
19

20

21

22
23

24
25
26

Glossary of Key Terms

Hydropower: Electrical power generation through use of gravitational force of falling water at dams.

Inbreeding depression: Reduced fitness as a result of inbreeding associated with mating between

closely related individuals.
Incidental: Unintentional, but not unexpected.

Integrated hatchery program: A hatchery program that intends for the natural environment to drive the
adaptation and fitness of a composite population of fish that spawns both in a hatchery and in the natural
environment. Differences between hatchery-origin and natural-origin fish are minimized, and hatchery-

origin fish are integrated with the local populations included in an ESU or DPS.

Introgression: Gene flow from non-local hatchery-origin salmon and steelhead into natural-origin

populations.

Isolated hatchery program: A hatchery program that intends for the hatchery-origin population to be
reproductively segregated from the natural-origin population. These programs produce fish that are
different from local populations. They do not contribute to conservation or recovery of populations
included in an ESU or DPS.

Limit 6: Under section 4(d) of the ESA (see Section 4(d) rule), a limit on “take” prohibitions that
applies to joint state/tribal resource management plans developed under the United States v. Washington
(1974) or United States v Oregon (1969) proceedings.

Limiting factor: A physical, chemical, or biological feature that impedes species and their independent

populations from reaching a viable status.
Macroinvertebrate: An invertebrate that is of visible size, such as a clam or worm.
Mainstem: The principle channel of a drainage system into which other smaller streams or rivers flow.

Mouth (of river): The location where a river flows into a larger body of water (e.g., estuarine or marine

water).

National Environmental Policy Act (NEPA): A United States environmental law that established
national policy promoting the enhancement of the environment and established the President’s Council on
Environmental Quality (CEQ).
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Glossary of Key Terms

National Marine Fisheries Service (NMFS): A United States agency within the National Oceanic and
Atmospheric Administration and under the Department of Commerce charged with the stewardship of
living marine resources through science-based conservation and management, and the promotion of

healthy ecosystems.

National Pollutant Discharge Elimination System (NPDES): A provision of the Clean Water Act that
prohibits discharge of pollutants into waters of the United States unless a special permit is issued by the
Environmental Protection Agency, a state, or, where delegated, a tribal government on an

Indian reservation.
Native fish: Fish that are endemic to or limited to a specific region.

Natural-origin: A term used to describe fish that are offspring of parents that spawned in the natural
environment rather than the hatchery environment, unless specifically explained otherwise in the text.

“Naturally spawning” and similar terms refer to fish spawning in the natural environment.

Net economic value: For commercial fisheries, the gross economic value received by vessel operators
and fish processors minus costs (e.g., wages, operational expenses, and fixed costs). For recreational

fisheries, the net willingness to pay for recreational fishing opportunities, over and above expenditures.
Net pen: A fish rearing enclosure used in marine areas.

Northwest Indian Fisheries Commission (NWIFC): A support service organization to 20 treaty Indian
tribes in western Washington, created following the U.S. vs Washington ruling, that assists member tribes

in their role as natural resources co-managers.
Out-migration: The downstream migration of salmon and steelhead toward the ocean.
Parr: A young salmon or steelhead in its first 2 years of life, when it lives in freshwater.

Parts per million (ppm): The number of “parts” by weight of a substance per million parts of water.

This unit is commonly used to represent pollutant concentrations.
Pathogen: An infectious microorganism that can cause disease (e.g., virus, bacteria, fungus) in its host.

PCD Risk 1 Assessment: The technical tool used to assess competition and predation risks in fresh

water from Chinook salmon hatchery programs. See Appendix D, PCD RISK 1 Assessment.
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Glossary of Key Terms

pH: A measure of the relative acidity or alkalinity of a solution, expressed on scale from 0 to 14, with the
neutral point at 7.0. Acid solutions have pH values lower than 7.0, and basic (i.e., alkaline) solutions have

pH values higher than 7.0.
Piscivorous: A term used to describe an animal, such as a bird or fish, that eats fish.
Planktivorous: A term used to describe an animal, such as a fish, that eats plankton.

Pod: A social unit of Orca (e.g., Southern Resident Killer Whales) comprised of related families along

maternal lines that form a loose aggregation of individuals.

Polychlorinated biphenyls (PCBs): A group of synthetic, toxic industrial chemical compounds that are

chemically inert and not biodegradable; they once were used in making paint and electrical transformers.

Polycyclic aromatic hydrocarbons (PAHSs): A group of more than 100 different chemicals that are
formed during the incomplete burning of coal, oil and gas, garbage, or other organic substances such as

tobacco or charbroiled meat.

Population: A group of fish of the same species that spawns in a particular locality at a particular season

and does not interbreed substantially with fish from any other group.

Precocial: A term used to describe juvenile hatchery-origin salmon and steelhead males that exhibit

qualities of sexual maturity at an unusually early age.

Preferred alternative: The alternative selected or developed from an evaluation of alternatives. Under
NEPA, the preferred alternative is the alternative an agency believes would fulfill its statutory mission

and responsibilities, giving consideration to economic, environmental, technical, and other factors.

Productivity: The rate at which a population is able to produce reproductive offspring. It is one of the

four parameters used to describe the viability of natural-origin fish populations (McElhany et al. 2000).
Project area: Geographic area where the Proposed Action will take place. See also Proposed Action.

Proportion of hatchery-origin spawners (pHOS): The proportion of naturally spawning salmon or

steelhead that are hatchery-origin fish.
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Glossary of Key Terms

Proportionate natural influence (PNI): A measure of hatchery influence on natural populations that is
a function of both the proportion of hatchery-origin spawners spawning in the natural environment
(pHOS) and the percent of natural-origin broodstock incorporated into the hatchery program (pNOB).
PNI can also be thought of as the percentage of time all the genes of population collectively have spent in

the natural environment.

Proposed Action: NMFS’ review and evaluation of the Puget Sound hatchery resource management

plans and appended HGMPs (and hatchery releases) submitted by the co-managers.

Puget Sound treaty tribes: Indian tribes in the project area with treaty fishing rights pursuant to United
States v. Washington. The tribes are the Jamestown S’Klallam, Lower Elwha Klallam, Lummi, Makah,
Muckleshoot, Nisqually, Nooksack, Port Gamble S’Klallam, Skokomish, Suquamish, Puyallup, Sauk-
Suiattle, Squaxin Island, Stillaguamish, Swinomish, Tulalip, and Upper Skagit Tribes.

Record of decision (ROD): The formal NEPA decision document that is recorded for the public. It is

announced in a Notice of Availability in the Federal Register.

Recovery: Defined in the ESA as the process by which the decline of an endangered or threatened
species is stopped or reversed, or threats to its survival neutralized so that its long-term survival in the

wild can be ensured, and it can be removed from the list of threatened and endangered species.

Recovery category: A category of hatchery management goals and watershed management strategies
developed by the co-managers that are based on the current and historical distribution of Chinook salmon

populations and their potential for protecting, restoring, and enhancing salmon and steelhead productivity.

Recovery plan: Under the ESA, a formal plan from NMFS (for listed salmon and steelhead) outlining
the goals and objectives, management actions, likely costs, and estimated timeline to recover the listed

species.

Recreational harvest: The activity of catching fish for non-commercial reasons (e.g., sport or

recreation).
Recruitment: The number of fish that enter the harvestable stock due to growth and/or migration.

Recurrent relationship (for wildlife): A relationship between a wildlife species and salmon and
steelhead that may affect some wildlife populations, but in general does not affect the distribution,

abundance, viability, and/or population status of the wildlife species as a whole.
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Glossary of Key Terms

Redd: The spawning site or “nest” in stream and river gravels in which salmon and steelhead lay their

eggs.

Redd superimposition: A form of spawning competition when later arriving fish spawn in the same
places (i.e., redds) as earlier arriving spawners, disturbing and causing mortality to the eggs of the

previous spawners.
Resident fish: Fish that reside in fresh water or marine water throughout their life cycle.

Residuals: Hatchery-origin fish that out-migrate slowly, if at all, after they are released. Residualism

occurs when such fish residualize rather than out-migrate as most of their counterparts do.

Resource management plan (RMP): A plan that includes a process, management objectives, specific
details, and other information required to manage a natural resource. For this EIS, the resources are

salmon and steelhead hatchery programs in Puget Sound.

Restoration spawner abundance: The number of Chinook salmon spawners needed to achieve
population replacement (where one progeny replaces each parent) under Properly Functioning Conditions

(i.e., historical, pristine habitat conditions). Described in detail in Ford (2011).

Run: The migration of salmon or steelhead from the ocean to fresh water to spawn. Defined by the

season they return as adults to the mouths of their home rivers.

Run size: The number of adult salmon or steelhead (i.e., harvest plus escapement) returning to their natal

areas. See also Total Return.

Salish Sea: The network of coastal waterways located between the southwestern tip of British Columbia

and the northwestern tip of the state of Washington.
Salmonid: A fish of the taxonomic family Salmonidae, which includes salmon, steelhead, and trout.

Scoping: In NEPA, an early and open process for determining the extent and variety of issues to be

addressed and for identifying the significant issues related to a proposed action (40 CFR 1501.7).

Section 4(d) rule: A special regulation developed by NMFS under authority of Section 4(d) of the ESA,
modifying the normal protective regulations for a particular threatened species when it is determined that

such a rule is necessary and advisable to provide for the conservation of that species.
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Section 7 consultation: Federal agency consultation with NMFS or USFWS (dependent on agency

jurisdiction) on any actions that may affect listed species, as required under section 7 of the ESA.

Section 10 permit: A permit for direct take of listed species for scientific purposes or to enhance the
propagation or survival of listed species. Issued by NMFS or USFWS (dependent on agency jurisdiction)
as authorized under section 10(a)(1)(A) of the ESA.

Selective fishery: A fishery that targets specific fish or fish runs. Selective fisheries often target

hatchery-origin fish.

Smolts: Juvenile salmon and steelhead that have left their natal streams, are out-migrating downstream,

and are physiologically adapting to live in salt water.

Smoltification: The process of physiological change that juvenile salmon and steelhead undergo in fresh

water while out-migrating to salt water that allow them to live in the ocean.

Spatial structure: The spatial structure of a population refers both to the spatial distributions of
individuals in the population and the processes that generate that distribution. It is one of the four

parameters used to describe the viability of natural-origin fish populations (McElhany et al. 2000).
Spawner abundance: The number of spawners.

Stock: A group of fish of the same species that spawns in a particular lake or stream (or portion thereof)
at a particular season and which, to a substantial degree, does not interbreed with fish from any other

group spawning in a different place or in the same place in a different season.

Straying (of hatchery-origin fish): A term used to describe when hatchery-origin fish return to and/or

spawn in areas where they are not intended to return/spawn.

Strong relationship (for wildlife): A relationship between a wildlife species and salmon and steelhead
where the fish provide an important role in the distribution, abundance, viability, and/or population status

of the wildlife species, especially at particular life stages or specific seasons.

Subsistence harvest: Harvest by Puget Sound treat tribes to meet the nutritional needs of tribal

members.

Subyearling: Juvenile salmon less than 1 year of age.
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Glossary of Key Terms

Supplementation: Release of fish into the natural environment to increase the abundance of naturally

reproducing fish populations.

Take: Under the ESA, the term “take” means to “harass, harm, pursue, hunt, shoot, wound, Kill, trap,
capture, or collect, or to attempt to engage in any such conduct.” Take for hatchery activities includes, for
example, the collection of listed fish (adults and juveniles) for hatchery broodstock, the collection of
listed hatchery-origin fish to prevent them from spawning naturally, and the collection of listed fish

(juvenile and adult fish) for scientific purposes.

Terminal area: The area of fisheries that take place in the last portion of the migration route of fish
returning to fresh water to spawn (usually in marine water, but for some species can also occur in fresh

water).
Thalweg: The deepest part of the stream that carries water during low-flow conditions.

Threat: A human action or natural event that causes or contributes to limiting factors; threats may be

caused by past, present, or future actions or events.

Threatened species: As defined by section 4 of the ESA, any species that is likely to become

endangered within the foreseeable future throughout all or a significant portion of its range.

Total maximum daily load (TMDL): A calculation of the maximum amount of pollutant that a water

body can receive and still meet water quality standards.

Total return: The number of adult salmon or steelhead (i.e., harvest plus escapement) returning to their

natal areas. See also Run size.
Tributary: A stream or river that flows into a larger stream or river.

Turbidity: The amount of solid particles that are suspended in water and that cause light rays shining

through the water to scatter. Turbidity makes water cloudy or even opaque in extreme cases.

Viability: As used in this EIS, a measure of the status of listed salmon and steelhead that uses four

criteria: abundance, productivity, spatial distribution, and diversity.

Viable salmonid population (VSP): An independent population of salmon or steelhead that has a

negligible risk of extinction over a 100-year timeframe (McElhany et al. 2000).
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Volitional: A term used to describe the method of passively releasing fish that allows fish to leave

hatchery facilities when the fish are ready.

Water intake screen: A screen used to prevent entrainment of salmonids into a water diversion or

intake. See also Diversion screen.

Watershed: An area of land where all of the water that is under it or drains off of it goes into the same

place.

Weir: An adjustable dam placed across a river to regulate the flow of water downstream; a fence placed

across a river to catch fish.

Yearling: Juvenile salmon or steelhead that has reared at least 1 year in the hatchery.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

1.1 Introduction

The Washington Department of Fish and Wildlife (WDFW) and the Puget Sound treaty tribes® (hereafter
referred to as the co-managers) have jointly submitted to the National Marine Fisheries Service (NMFS)
two resource management plans (RMPs) for hatchery programs in Puget Sound. One RMP describes
hatchery programs that produce Chinook salmon (titled Puget Sound Chinook Salmon Hatcheries - A
Component of the Comprehensive Chinook Salmon Management Plan) (WDFW and Puget Sound Treaty
Tribes [PSTT] 2004). The other RMP describes hatchery programs for steelhead, coho salmon, pink
salmon, fall-run chum salmon, and sockeye salmon (titled Puget Sound Hatchery Strategies for
Steelhead, Coho Salmon, Chum Salmon, Sockeye Salmon & Pink Salmon) (PSTT and WDFW 2004). The
RMPs are available on NMFS’ website at:

http://www.westcoast.fisheries.noaa.gov/hatcheries/ps_deis/ps deis.html.

The RMPs are the proposed frameworks through which the co-managers would jointly manage Puget
Sound salmon and steelhead hatchery programs to achieve the conservation requirements of the
Endangered Species Act (ESA). The plans are consistent with the framework of the Puget Sound Salmon
Management Plan implemented under United States v. Washington (1974) (Box 1-1) for coordination of
treaty fishing rights, non-tribal harvest, artificial production objectives, and artificial production levels
(for more detail see Subsection 1.7.2.2, United States v. Washington, and Subsection 1.7.2.3, Puget Sound
Salmon Management Plan). Treaty fishing rights include tribal subsistence, ceremonial, and commercial
harvests, and non-tribal harvests include commercial and recreational fishing. The plans also include the
foundation and general principles for adaptive management that will guide hatchery management

decisions on a continuing basis as new information about hatchery operations and effects emerges.

! There are 16 tribes with fishing rights (pursuant to United States v. Washington) within the analysis area. The tribes are
Jamestown S’Klallam, Lower Elwha Klallam, Lummi, Muckleshoot, Nisqually, Nooksack, Port Gamble S’Klallam, Skokomish,
Suquamish, Puyallup, Sauk-Suiattle, Squaxin Island, Stillaguamish, Swinomish, Tulalip, and Upper Skagit Tribes. Another tribe
(Makah Tribe) is included within the analysis area for environmental justice (Subsection 3.4.2, Native American Tribes of
Concern). The Samish and Snoqualmie Tribes also are federally recognized within the analysis area but they are not parties to
United States v. Washington (Subsection 1.7.2.2, United States v. Washington) and do not have federally recognized treaty
fishing rights at the present time.

Puget Sound Hatcheries Draft EIS 1-1 July 2014
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Chapter 1 — Purpose of and Need for the Proposed Action

Box 1-1. What is United States v. Washington, and what does it do?

United States v. Washington is the 1974 Federal court proceeding that enforces and
implements treaty fishing rights for salmon and steelhead (and other species) returning
to Puget Sound (and other areas). Fishing rights and access to fishing areas in Puget
Sound were reserved in treaties that the Federal government signed with the tribes in
the 1850s. Under United States v. Washington, the Puget Sound Salmon Management
Plan is the implementation framework for the allocation, conservation, and equitable
sharing principles defined in United States v. Washington that governs the joint
management of harvest of salmon resources between the Puget Sound treaty tribes and
State of Washington. The joint hatchery Resource Management Plans (RMPs) reviewed

in this EIS, and joint harvest RMPs such as the Puget Sound Chinook harvest

management plan, are components of the Puget Sound Salmon Management Plan.

Appended to the hatchery RMPs are 77 WDFW hatchery and genetic management plans (HGMPSs) and
39 tribal plans (Table 1.1-1) (Box 1-2). There is also one plan for a U.S. Fish and Wildlife Service
(USFWS) program?. Thus, the EIS includes a total of 117 HGMPs, including state, tribal, and Federal

programs. The HGMPs describe in detail each hatchery program, including fish life stages produced and

potential measures proposed by the co-managers to minimize the risk of negatively affecting listed fish.

These measures include research, monitoring, and evaluation actions that would guide future program

adjustments. Some HGMPs include programs for more than one type of life stage at release or release

location. Thus, the 117 HGMPs describe a total of 133 individual salmon and steelhead programs.

Table 1.1-1. Number of HGMPs in each RMP.
RMP State Tribal Federal Total
Puget Sound Chinook Salmon Hatcheries - A Component of 28 13 0 41
the Comprehensive Chinook Salmon Management Plan
Puget Sound Hatchery Strategies for Steelhead, Coho Salmon, 49 26 1 76
Chum Salmon, Sockeye Salmon & Pink Salmon
TOTAL 77 39 1 117

2 The state and tribes are cooperators with the Federal program. In addition to on-site releases, fish from the program
are used by the Skokomish Tribe and Port Gamble S’Klallam Tribe net pen programs.

July 2014 1-2
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Chapter 1 — Purpose of and Need for the Proposed Action

Box 1-2. What are hatchery resource management plans, and what are the differences
between hatchery facilities, hatchery programs, and hatchery and genetic management

plans?

Resource Management Plans - Puget Sound hatchery resource management plans, or
hatchery RMPs, are jointly prepared by the Washington Department of Fish and Wildlife and
Puget Sound treaty tribes and describe the overall role of hatcheries in achieving the co-
managers’ resource management goals in a manner intended to be consistent with the ESA.
The plans encompass tribal, state, and Federal hatchery programs and facilities, which often
operate in the same watersheds, exchange eggs, and share rearing space to maximize
effectiveness. Hatchery programs are defined by how artificial production for individual
species at facilities are managed and operated. Hatchery facilities are defined by the physical
structures required for artificial production.

Hatchery and Genetic Management Plans - Hatchery and genetic management plans, or
HGMPs, are specific to the ESA and are outlined under Limit 5 of the section 4(d) rule. They
are the plans that describe hatchery programs and reflect the fish species propagated, the
main hatchery facility used, the life stage when the fish are released, and the location of fish
releases. In general, several hatchery programs and their associated HGMPs are associated
with each primary hatchery facility. For example, the Kendall Creek Hatchery facility supports
a spring Chinook salmon, steelhead, and two coho salmon programs described in four
HGMPs (Table 1.5-1). Although most HGMPs describe single programs, some HGMPs
include more than one program. Adaptive management is a key provision of the RMPs and
appended HGMPs, providing a framework for each plan type to evolve over time in response
to new information.

NMFS’ determination of whether the RMPs and appended HGMPs achieve the conservation standards of
the ESA, as set forth in the salmon section 4(d) rule [50 CFR 223.203(b)(6)], is the Federal action
requiring National Environmental Policy Act (NEPA) compliance. Although this EIS itself will not
determine whether the RMPs or HGMPs meet ESA requirements — those determinations are made under
the specific criteria of the ESA and the section 4(d) rule — the analyses within the EIS will inform NMFS,
hatchery operators, and the public about the current and anticipated direct, indirect, and cumulative
environmental effects of operating Puget Sound hatchery programs under the full range of alternatives.

A single environmental impact statement (EIS) has been prepared for the two RMPs and the appended
HGMPs, because the two RMPs are similar and have related actions within the same action area.

Although NEPA compliance exists for Elwha River hatchery programs (Subsection 1.8, Related NEPA

Puget Sound Hatcheries Draft EIS 1-3 July 2014
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Chapter 1 — Purpose of and Need for the Proposed Action

Analyses), those programs are included in this EIS because they are included in the RMPs and to allow a
comprehensive analysis of all Chinook salmon, fall-run chum salmon, coho salmon, sockeye salmon, pink
salmon, and steelhead hatchery programs operating within the geographic boundaries of the Puget Sound
Chinook Salmon ESU and the Puget Sound Steelhead DPS.

The RMPs, and thus the EIS, do not have specific terms or durations. The HGMPs are appended to the
RMPs and may or may not have specific terms or durations, depending on the circumstances of the
different programs. Therefore, the term of the EIS will continue until such time as adaptive management,
new information, actions, or changes in existing or baseline conditions warrant additional review under
NEPA and the ESA. Such review may be triggered by a number of different mechanisms. For example,
because many or all of the activities described in the HGMPs would require compliance with the ESA,
substantial new information or project descriptions would likely require re-initiation of consultation for
listed species under the ESA as provided in 50 CFR 402.16.

1.1.1 The Endangered Species Act

The ESA (16 U.S. Code [USC] 1531 et seq.) provides for the conservation of species that are endangered
or threatened throughout all or a significant portion of their range, and the conservation of the ecosystems
on which they depend. The purposes of the ESA are to provide a means whereby the ecosystems upon
which endangered species and threatened species depend may be conserved, to provide a program for the
conservation of such endangered species and threatened species, and to take such steps as may be
appropriate to achieve the purposes of the treaties and conventions set forth in the act. A species is
considered endangered if it is in danger of extinction throughout all or a significant portion of its range.
A species is considered threatened if it is likely to become an endangered species within the foreseeable

future.

NMFS and the USFWS (jointly referred to as the Services) share responsibility for implementing the
ESA. Generally, USFWS manages land and freshwater species, while NMFS manages marine and
anadromous species, such as salmon and steelhead. NMFS lists salmon as threatened or endangered
according to the status of their Evolutionarily Significant Units (ESUs). An ESU is a salmon population
that is 1) substantially reproductively isolated from conspecific populations and 2) represents an

important component of the evolutionary legacy of the species (Johnson et al. 1994).

In 1996, NMFS and USFWS adopted a joint policy for recognizing Distinct Population Segments (DPSs)
under the ESA (61 Fed. Reg. 4722, February 7, 1996). This policy adopts criteria similar to, but
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somewhat different than, those in the ESU policy for determining when a group of vertebrates constitutes

a DPS: the group must be discrete from other populations, and it must be significant to its taxon. A group

of organisms is discrete if it is “markedly separated from other populations of the same taxon as a

consequence of physical, physiological, ecological, and behavioral factors” (61 Fed. Reg. 4722,
February 7, 1996). NMFS lists steelhead according to the status of their DPS.

There are currently two salmon ESUs and one steelhead DPS that are federally listed as threatened in

Puget Sound. Coho salmon are a species of concern (Table 1.1-2). Hatchery-origin salmon and steelhead

that are part of an ESU or DPS are considered in making listing determinations for those ESUs and DPSs,

and are included in the listings (70 Fed. Reg. 37204, June 28, 2005) (Box 1-3).

Table 1.1-2.  ESA status of Puget Sound salmon and steelhead.

Current Endangered Species Act

Species DPS/ESU Listing Status
Chinook salmon Puget Sound Threatened (76 Fed. Reg. 50448,
(Oncorhynchus August 15, 2011)
tshawytscha)
Chum salmon Hood Canal summer-run (includes Threatened (76 Fed. Reg. 50448,
(O. keta) Strait of Juan de Fuca summer-run) August 15, 2011)
Steelhead Puget Sound Threatened (76 Fed. Reg. 50448,
(O. mykiss) August 15, 2011)
Coho salmon Puget Sound/Strait of Georgia Species of Concern (69 Fed. Reg.
(O. kisutch) 19975, April 15, 2004)

Box 1-3. What is NMF$S’ policy on listing hatchery-origin fish under the ESA?

The viability of salmon and steelhead is defined by their abundance, productivity, spatial
structure, and genetic/behavioral diversity. High abundance alone is not adequate to
demonstrate viability of a salmon ESU or steelhead DPS.

fish should be listed only if they were essential to the conservation of the species. In 2001,

161 F. Supp. 2d 1154, [D. Or. 2001]). NMFS subsequently modified its hatchery policy to
conform to this ruling. NMFS’ revised hatchery listing policy provides for the listing of a

whether it was naturally or artificially produced. Listing of fish from hatchery programs is

or DPS.

The revised hatchery listing policy (70 Fed. Reg. 37204, June 29, 2005) was upheld by the
9th Circuit in Trout Unlimited v. Lohn, 559 F3d 946 (2009).

NMFS’ 1993 interim policy on artificial propagation of Pacific salmon stated that hatchery-origin
however, the United States District Court in Oregon ruled that any hatchery-origin component
that is part of a listed ESU must also be listed under the ESA (Alsea Valley Alliance v. NMFS,
population that is found to be part of the ESU (for salmon) or DPS (for steelhead), regardless of

warranted when they contain a substantial portion of the genetic diversity remaining in an ESU
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Chapter 1 — Purpose of and Need for the Proposed Action

1.1.2 Take of a Listed Species

The ESA contains several sections that set the foundation for managing listed species. Section 9 of the
ESA prohibits the “take” of an endangered species. The term take is defined under the ESA as to harass,
harm, pursue, hunt, shoot, wound, Kill, trap, capture, collect, or to attempt to engage in any such conduct
[16 USC 1532(19)]. NMFS’ definition of harm includes significant habitat modification or degradation
where it actually kills or injures fish or wildlife by significantly impairing essential behavioral patterns,
including breeding, feeding, spawning, migrating, rearing, and sheltering (64 Fed. Reg. 60727,
November 8, 1999).

In 2000, NMFS applied the section 9 take prohibitions to several threatened salmon species and steelhead
(65 Fed. Reg. 42422, July 10, 2000). However, the prohibitions included some exceptions, or “limits,”
describing when section 9 take prohibitions would not apply. These 4(d) limits specify categories of
activities where section 9 take prohibitions may not apply when activities contribute to conserving species
listed as threatened or are governed by programs that adequately limit impacts on listed salmon and
steelhead.

On June 28, 2005, NMFS promulgated and published an ESA section 4(d) rule for threatened salmon and
steelhead on the Pacific coast (50 Code of Federal Regulations [CFR] 222.203; 70 Fed. Reg. 37160,

June 28, 2005). On September 25, 2008, NMFS promulgated and published an ESA section 4(d) rule for
threatened Puget Sound steelhead (70 Fed. Reg. 55451, September 25, 2008). For a full discussion of

section 4(d) limits, see http://www.westcoast.fisheries.noaa.gov/permits/section_4d.html.

Limit 6 of this rule applies to joint tribal/state resource management plans developed under the United

States v. Washington (1974) or United States v. Oregon (1969) court proceedings.

Under Limit 6 of the 4(d) rule, state and tribal governments conducting jointly managed hatchery or
fishery activities would not be subject to the ESA section 9 take prohibitions, provided that activities are
implemented under an RMP that meets the substantive requirements of Limit 6. Procedures for NMFS to
determine that an RMP meets the requirements, including public notice of and comment on the RMPs, are
also specified in Limit 6. While this EIS outlines the effects of hatchery operations on the human
environment, it is not the documentation that determines whether the two RMPs meet the requirements of
Limit 6.

July 2014 1-6 Puget Sound Hatcheries Draft EIS
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Chapter 1 — Purpose of and Need for the Proposed Action

The Puget Sound Hatchery RMPs and HGMPs

The co-managers’ RMPs and associated HGMPs were submitted to NMFS for evaluation under the ESA
on March 31, 2004. Those plans form the basis of the evaluations in this EIS. Programs terminated by the
co-managers since 2004 are not included in the analyses, and programs developed since 2004 are
analyzed (e.g., 2012 Elwha HGMPs). Environmental analyses of changed or new HGMPs submitted since
2012 (e.g., Chambers Creek winter-run steelhead programs) will be analyzed in the final EIS or in a draft
supplemental EIS, as appropriate. The plans will continue until such time as adaptive management, new
information, actions, or changes in existing or baseline conditions warrant additional review under NEPA
and the ESA. As warranted, changed plans will be submitted to NMFS for approval. NMFS and the co-
managers anticipate that the substance of any changes to the plans will remain within the scope of this
EIS. However, should the substance of any new or changed plan, or new scientific information, fall
outside the scope of this EIS, additional NEPA compliance may be necessary. Public review and
comment opportunities are described in Subsection 1.6.6, Future Public Review and Comment.

Background on Use of Hatcheries in Puget Sound

Salmon and steelhead have been produced in hatcheries in Puget Sound since the late 1800s. The benefit
of hatcheries at the outset was to produce large numbers of hatchery-origin fish for harvest purposes.
Hatcheries have contributed 70 to 80 percent of the catch in coastal salmon and steelhead fisheries. As the
fish’s natural habitat was degraded by activities like dams, forest practices, and urbanization, the role of

hatcheries shifted toward mitigation for lost natural production and reduced harvest opportunity.

In recent decades, the hatcheries and associated hatchery practices have evolved to support conservation
and recovery of natural-origin salmon populations (i.e., wild or native salmon) by preserving important
genetic resources, reintroducing fish to areas where local populations have been lost, and guarding against
the catastrophic loss of naturally spawned populations at critically low abundance levels. In the broadest
context, hatchery production also benefits the Puget Sound ecosystem by providing a food source for
terrestrial wildlife (e.g., eagles and bears) and marine mammals (e.g., Southern Resident killer whales),
and by contributing unique marine-derived nutrients to freshwater environments that can only be obtained

from salmon returning from the ocean.

Hatchery production has also presented risks to natural-origin salmon and steelhead (Busack and Currens
1995; Campton 1995; Integrated Hatchery Operations Team 1995; National Research Council 1996;
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Chapter 1 — Purpose of and Need for the Proposed Action

Lichatowich 1999; Independent Scientific Advisory Board 2003; Brannon et al. 2004; Recovery

Implementation Science Team 2009). These risks include:

Behavioral differences that reduce fitness and survival of hatchery-origin fish relative to

naturally spawned fish

o Genetic degradation of hatchery-origin and natural-origin fish as a result of poor broodstock

and rearing practices (inbreeding, outbreeding, domestication selection)

e Increased rates of competition with and predation on naturally spawned populations

Incidental harvest of natural-origin fish in fisheries targeting hatchery-origin fish

Changes to hatchery programs intended to address genetic, ecological, and other risks of hatchery
production may reduce benefits. For example, changes that include reduction in the level of fish
production can conflict with the original mitigation goals for which the hatcheries were constructed and

can result in fewer fish available for harvest.
1.2 Purpose and Need for Action

The EIS identifies the purpose and need for the NMFS action as well as that of the state and tribal

fisheries co-managers.

NMFS’ purpose for the Proposed Action is to ensure the sustainability and recovery of Puget Sound
salmon and steelhead by conserving the productivity, abundance, diversity, and distribution of listed

species of salmon and steelhead in Puget Sound.
NMEFS’ need for the Proposed Action is to:

¢ Respond to the request of the co-managers for an exemption from the take prohibitions of
section 9 of the ESA for their hatchery programs triggered by submission of RMPs and
appended HGMPs under Limit 6 of the 4(d) rule.

e Provide, as appropriate, tribal and non-tribal fishing opportunities as described under the state
and tribal co-managers’ Puget Sound Salmon Management Plan implemented under United

States v. Washington.

July 2014 1-8 Puget Sound Hatcheries Draft EIS
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Chapter 1 — Purpose of and Need for the Proposed Action

The co-managers’ purpose in developing and submitting RMPs and HGMPs is to operate their hatcheries
to meet resource management and protection goals with the assurance that any harm, death, or injury to
fish within a listed ESU or DPS does not appreciably reduce the likelihood of a species’ survival and

recovery and is not in the category of prohibited take under the ESA’s section 4(d) rule.

The co-managers’ need for the Proposed Action is to continue to maintain and operate salmon and
steelhead hatchery programs for conservation, mitigation, and tribal and non-tribal fishing opportunity
pursuant to the Puget Sound Salmon Management Plan implemented under United States v. Washington,
and treaty rights preservation purposes while meeting ESA requirements.

WDFW and the Puget Sound treaty tribes strive to protect, restore, and enhance the productivity,
abundance, and diversity of Puget Sound salmon and steelhead and their ecosystems to sustain treaty
ceremonial and subsistence fisheries, treaty and non-treaty commercial and recreational fisheries, non-

consumptive fish benefits, and other cultural and ecological values.

As described in Box 1-4, NMFS has an obligation to administer the provisions of the ESA and to protect
listed salmon and steelhead, and also has a Federal trust responsibility to treaty Indian tribes. Thus,
NMFS seeks to harmonize the reduction in the negative effects of hatchery programs with the provision

of hatchery-origin fish for tribal harvest and for conservation purposes.

Box 1-4. How does NMFS harmonize its conservation mandate under the ESA with

stewardship of treaty Indian fishing rights?

In addition to the biological requirements for conservation under the ESA, NMFS has a Federal
trust responsibility to treaty Indian tribes. In recognition of its treaty rights stewardship
obligation and consistent with Secretarial Order 3206 (see Subsection 1.7.2.4, Secretarial
Order 3206), NMFS, as a matter of policy, will accept some impacts that may result in
increased risk to the listed species to provide limited tribal fishing opportunity. This approach
recognizes that the treaty tribes have a right to conduct their fisheries within the limits of
conservation constraints. Because of the Federal government’s trust responsibility to the
tribes, NMFS is committed to considering the tribal co-managers’ judgment and expertise
regarding conservation of trust resources. Limit 6 of the 4(d) rule explicitly requires this.
However, the opinion of tribal co-managers and their immediate interest in fishing must be
balanced with NMFS’ responsibilities under the ESA.
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1  This EIS will not document whether specific actions of hatchery programs meet the requirements of
2  Limit 6 of the 4(d) rule under the ESA. Documentation of those ESA decisions will be made in separate

3 processes consistent with applicable regulations as required by the ESA (Box 1-5).

Box 1-5. What is the relationship between the ESA and the National Environmental
Policy Act (NEPA)?

The relationship between the ESA and NEPA is complex, in part because both laws address
environmental values related to the impacts of a Proposed Action. However, each law has a
distinct purpose, and the scope of review and standards of review under each statute are

different.

The purpose of an EIS under NEPA is to promote disclosure, analysis, and consideration of
the broad range of environmental issues surrounding a proposed major Federal action by
considering a full range of reasonable alternatives, including a No-action Alternative. Public

involvement promotes this purpose.

The purpose of the ESA is to conserve listed species and the ecosystems upon which they
depend. Determinations about whether hatchery programs in Puget Sound meet ESA
requirements are made under section 4(d) or section 7 of the ESA. Each of these ESA
sections has its own substantive requirements, and the documents that reflect the analyses

and decisions are different than those related to a NEPA analysis.

It is not the purpose of this EIS to suggest to the reader any conclusions relative to the ESA
analysis for this action. While the NEPA Record of Decision (ROD) identifies the selected
NEPA alternative, the ROD does not determine whether that alternative complies with the
ESA.

NMFS acknowledges that the terminology and analyses of environmental effects on listed
species under the ESA and under NEPA are similar and can lead to confusion. Language in
this draft EIS has been chosen in an effort to minimize the confusion between a NEPA
analysis and an ESA analysis. For instance, ‘jeopardize,” ‘endanger,’ ‘recover,” and similar
terms are commonly used to describe the effect of actions under an ESA analysis. This EIS
minimizes use of those terms, using in their place terms and phrases, such as ‘risks and

benefits’ that describe how hatchery actions affect natural-origin fish.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.3 Decisions to be Made
NMFS must decide on the following before the Proposed Action can be implemented:

e The preferred alternative following an analysis of all alternatives in this EIS and review of public

comment on the EIS
e  Whether the Proposed Action complies with ESA criteria under the section 4(d) rule

1.3.1 Preferred Alternative to be Identified in the Final EIS

A preferred alternative is not identified in this draft EIS; it will be identified in the final EIS. The
preferred alternative could be the Proposed Action or it could be a combination of alternatives evaluated
in the draft EIS. Information from the public review process will be used in selecting a preferred

alternative.

1.3.2 Record of Decision

This NEPA process will culminate in a Record of Decision (ROD) that will record the selected
alternative. The ROD will identify the environmentally preferred alternative; describe the preferred
alternative and the selected alternative; and summarize the impacts expected to result from
implementation of the selected alternative. The ROD will also address comments and responses on the
final EIS. The ROD will be completed after public review and comment on the final EIS, and after the

ESA determinations and public review processes associated with them are complete.

1.3.3 NMFS’ Determination as to Compliance with the Section 4(d) Rule

Discussions between the co-managers and NMFS during the development of hatchery RMPs are
conducted with the knowledge and understanding that the specific criteria under Limit 5 and Limit 6 of
the 4(d) rule must be met before take coverage under the ESA can be issued. Criteria for ESA evaluation
of HGMPs appended to the RMPs are the same as for Limit 5 (Artificial Propagation). HGMPs must:

1. Specify the goals and objectives for the hatchery program.
2. Specify the donor population’s critical and viable threshold levels.
3. Prioritize broodstock collection programs to benefit listed fish.

4. Specify the protocols that will be used for spawning and raising the hatchery-origin fish.

Puget Sound Hatcheries Draft EIS 1-11 July 2014
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Chapter 1 — Purpose of and Need for the Proposed Action

5. Determine the genetic and ecological effects arising from the hatchery program.
6. Describe how the hatchery operation relates to fishery management.

7. Ensure that the hatchery facility can adequately accommodate listed fish if collected for

the program.
8. Monitor and evaluate the management plan to ensure that it accomplishes its objective.
9. Be consistent with tribal trust obligations (65 Fed. Reg. 42422, July 10, 2000).

The decision as to whether the ESA 4(d) rule Limit 6 criteria have been met will be documented in
NMFS’ ESA decision documents at the end of the ESA evaluation process. Included with the ESA
decision documents will be responses to comments on the RMPs and HGMPs received during public
review as required by the 4(d) rule.

1.3.4 Biological Opinion on NMFS’ Determination as to Compliance with the Section 4(d) Rule

ESA section 7(a)(2) provides that any action authorized, funded, or carried out by a Federal agency shall
not jeopardize the continued existence of any endangered or threatened species or result in the adverse
modification or destruction of designated critical habitat. NMFS’ actions under section 4(d) are Federal
actions, and NMFS must comply with section 7(a)(2). The USFWS funds and operates a hatchery
program, and the Bureau of Indian Affairs (BIA) funds many of the tribal hatchery programs in Puget
Sound; thus, both agencies have an obligation to consult with NMFS under section 7. NMFS’
consultations under section 7 on those actions may be informed by this NEPA analysis. The results of
these consultations are documented in biological opinions developed by the Services for the species under
their jurisdiction. Biological opinions are produced near the end of the ESA evaluation and determination
process, providing the Services conclusions regarding the likelihood that the proposed hatchery actions
will jeopardize the continued existence of any listed species or adversely modify designated critical

habitat for any listed species.

The biological opinions will identify conditions for implementing the RMPs and HGMPs. The 4(d) rule
addresses the conservation of ESA-listed salmon and steelhead. Consultation under section 7 of the ESA
considers effects on all listed species, including rockfish, Southern Resident killer whales, and marbled

murrelets.
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Chapter 1 — Purpose of and Need for the Proposed Action

14 Project and Analysis Areas

The project area is the geographic area where the Proposed Action will take place. It includes marine and

freshwater areas in Puget Sound and excludes rivers and marine areas in the Strait of Juan de Fuca west of

the Elwha River (Figure 1.4-1). Portions of 12 counties in Washington State are included. Generally,

natural and physical resources described in this EIS are for the aquatic component of the project area,

except for the locations of hatchery facilities, which are also included in this EIS (Figure 1.4-1).
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Figure 1.4-1.  Project area and general hatchery locations.

The analysis area is the geographic extent that is being evaluated for a particular resource. For some

resources, the analysis area may be larger than the project area, because some of the effects of the

alternatives may occur outside the project area. The analysis area is described at the beginning of

Chapter 4, Environmental Consequences, under each resource.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.5 Background on Puget Sound Hatcheries
1.5.1 Hatchery Facilities in Puget Sound

There are 49 hatcheries and 13 net pens that support 133 hatchery programs described in 117 HGMPs for
salmon and steelhead that are operated by WDFW and the Puget Sound treaty tribes, including one
hatchery that is operated by the USFWS (Figure 1.4-1 and Table 1.5-1). Hatcheries and their operations
vary depending on the needs of individual programs, but there are many similarities (Box 1-6).

Table 1.5-1.  Puget Sound salmon and steelhead hatchery facilities, programs, draft HGMPs, and
operators reviewed in the EIS.

Primary Hatchery

Facility? Fish Population/Program Name Draft HGMP Name and Year Operator
Kendall Creek North Fork Nooksack Chinook Kendall Creek Chinook (North Fork WDFW
Hatchery Salmon/Kendall Creek Spring Chinook Nooksack) (2005)

Salmon
Chambers Creek (out-of-DPS) Winter Kendall Creek Winter Steelhead
Steelhead/Kendall Creek Winter Steelhead | (2005)
Nooksack Coho Salmon/Kendall Creek Kendall Creek Coho (2003)
Coho Salmon
Nooksack Coho Salmon/Squalicum Harbor | Whatcom Creek Coho — Squalicum
Coho Salmon Net Pen Harbor Net Pens (2003)
Lummi Bay Hatchery | Green (out-of-ESU)/Lummi Bay Hatchery | Lummi Bay Hatchery Fall Chinook Lummi Indian
Summer-Fall Chinook Salmon (2000) Nation
Nooksack Coho/Lummi Bay Coho Salmon | Lummi Nation Coho (2003)
Skookum Creek South Fork Nooksack Chinook Skookum Creek Chinook (2006) Lummi Indian
Hatchery Salmon/Skookum Creek Spring Chinook Nation
Salmon

Nooksack Coho Salmon/Skookum Creek Lummi Nation Coho (2003)
Hatchery Coho Salmon

Samish Hatchery Green (out-of-ESU) Chinook Samish Hatchery Summer/Fall WDFW
Salmon/Samish Hatchery Summer-Fall Chinook (fingerlings) (2005)
Chinook Salmon (fingerlings)
Nooksack (out-of-ESU) Chinook Samish Hatchery Summer/Fall
Salmon/Samish Hatchery Summer-Fall Chinook (yearlings) (2005)
Chinook Salmon (yearlings)
Whatcom Creek Chambers Creek (out-of-DPS) Winter Whatcom Creek Winter Steelhead WDFW
Hatchery Steelhead/Whatcom Creek Hatchery Program (2005)
Nooksack Fall Chum Salmon/Whatcom Whatcom Creek Chum Program
Creek Chum Salmon (2005)
Nooksack Pink Salmon/Whatcom Creek Whatcom Creek Pink Program (2005)
Pink Salmon
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Table 1.5-1.  Puget Sound salmon and steelhead hatchery facilities, programs, draft HGMPs, and

operators reviewed in the EIS, continued.

Primary Hatchery
Facility*

Fish Population/Program Name

Draft HGMP Name and Year

Operator

Glenwood Springs
Hatchery

Green (out-of-ESU) Chinook
Salmon/Glenwood Springs Fall Chinook
Salmon

Glenwood Springs Fall Chinook
(2005)

Green (out-of-ESU) Chinook
Salmon/Glenwood Springs Coho Salmon

Glenwood Springs Coho (2003)

Kendal Creek Chum Salmon/Glenwood
Springs Chum Salmon

Glenwood Springs Chum (2003)

WDFW and
Long Live the
Kings

Upper Skagit Hatchery | Skagit Fall Chum Salmon/Upper Skagit Upper Skagit Chum (2003) Upper Skagit
Hatchery Indian Tribe
Marblemount Lower Skagit/Marblemount Fall Chinook Marblemount (Skagit River) Fall WDFW
Hatchery Salmon/ Chinook (fingerlings) (2005)
Cascade/Marblemount Spring Chinook Marblemount (Skagit River) Spring
Salmon Subyearling Chinook (fingerlings) (2005)
Cascade/Marblemount Spring Chinook Marblemount (Skagit River) Spring
Salmon Yearling Chinook (yearlings) (2005)
Upper Skagit/Marblemount Summer Marblemount (Skagit River) Summer
Chinook Chinook (2005)
Skagit/Marblemount Winter Steelhead Marblemount Winter Steelhead (2005)
Skagit (Cascade)/Marblemount Coho Marblemount Coho (2003)
Salmon
Skagit/Oak Harbor Net Pen Coho Salmon Oak Harbor Coho Net Pens (2003)
Skagit (Cascade)/San Juan Net Pen Coho San Juan Coho Net Pens (2003)
Salmon
Barnaby Slough Skagit/Barnaby Slough Winter Steelhead Barnaby Slough Winter Steelhead WDFW
(2005)
Baker Lake Trout Skagit (Baker)/Baker Lake Coho Salmon Baker Lake Coho (2003) WDFW
Pond Complex
Baker Lake Sockeye Baker Lake/Baker Lake Sockeye Salmon Baker Lake Sockeye (2003) WDFW
Spawning Beach
Facilities
Whitehorse Pond North Fork Stillaguamish/Whitehorse Whitehorse Pond Summer Chinook WDFW
Springs Hatchery NF Stillaguamish (2005)
Summer Chinook Salmon
Skamania lineage (out-of-DPS)/Whitehorse | Whitehorse Pond Summer Steelhead
Pond Summer Steelhead (2005)
Chambers Creek lineage/(out-of- Whitehorse Pond Winter Steelhead
DPS)/Whitehorse Pond Winter Steelhead (2005)
Harvey Creek North Fork Stillaguamish/North Fork Stillaguamish Summer/Fall Chinook Stillaguamish
Stillaguamish Summer Chinook Salmon (2003) Tribe
South Fork Stillaguamish/South Fork South Fork Stillaguamish Chinook
Stillaguamish Fall Chinook Salmon (2007)
Stillaguamish/Stillaguamish Coho Salmon | Stillaguamish Coho (2004)
Stillaguamish/Stillaguamish Chum Salmon | Stillaguamish Chum (2003)
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Table 1.5-1.  Puget Sound salmon and steelhead hatchery facilities, programs, draft HGMPs, and

operators reviewed in the EIS, continued.

Primary Hatchery

Facility! Fish Population/Program Name Draft HGMP Name and Year Operator
Bernie Kai-Kai Gobin | Cascade/Tulalip Spring Chinook Salmon Tulalip Spring Chinook (2004) Tulalip Tribe
Skykomish/Tulalip Summer Chinook Bernie Kai-Kai Gobin Tulalip
Salmon Summer Chinook (2005)
Skykomish/Tulalip Coho Salmon Tulalip Coho (2004)
Walcott Slough/Tulalip Chum Salmon Tulalip Bay Chum (2004)
Wallace River Skykomish/Wallace River Summer Wallace River Summer Chinook WDFW
Chinook Salmon Fingerling (fingerlings) (2005)
Skykomish/Wallace River Summer Wallace River Summer Chinook
Chinook Salmon Yearling (yearlings) (2005)
Chambers Creek (out-of-DPS) Wallace River Winter Steelhead
lineage/Wallace River Winter Steelhead (2005)
Skykomish/Wallace River Coho Salmon Wallace River Coho (2003)
Skykomish/Mukilteo Coho Salmon Net Mukilteo Coho Net Pens (2003)
Pen
Skykomish/Possession Point Coho (net Possession Point Coho (2003)
pen)
Reiter Pond Skamania lineage (out-of-DPS)/Reiter Reiter Pond Summer Steelhead (2005) | WDFW
Pond Summer Steelhead
Chambers Creek (out-of-DPS) Reiter Pond Winter Steelhead (2005)
lineage/Reiter Pond Winter Steelhead
Tokul Creek Chambers Creek (out-of-DPS) Tokul Creek Winter Steelhead (2005) | WDFW
lineage/Tokul Creek Winter Steelhead
Issaquah Sammamish/Issaquah Fall Chinook Salmon | Issaquah Fall Chinook (2005) WDFW

Issaquah Creek and Green River/Issaquah
Coho Salmon

Issaquah Coho (2003)

Issaquah Creek and Green
River/Laebugton Coho Salmon Net Pen

Laebugton Coho Net Pens (2003)

Issaquah Creek and Green River/Ballard
Coho Salmon Net Pen

Ballard Coho Net Pen (2005)

Portage Bay

Green River (out-of-ESU) lineage/Portage

Portage Bay Fall Chinook (2005)

University of

Bay Fall Chinook Salmon Washington
Portage Bay Coho Salmon Portage Bay Coho Salmon (2003) WDFW/UW
Cedar River Lake Washington (localized Baker Cedar River Sockeye (2005) WDFW
River)/Cedar River Sockeye Salmon
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Table 1.5-1.

Puget Sound salmon and steelhead hatchery facilities, programs, draft HGMPs, and
operators reviewed in the EIS, continued.

Primary Hatchery

Facility! Fish Population/Program Name Draft HGMP Name and Year Operator
Soos Creek Green/Soos Creek Fall Chinook Salmon Soos Creek Fall Chinook (fingerlings) | WDFW
(2005)
Green/Soos Creek/Icy Creek Fall Chinook | Soos Creek/Icy Creek Fall Chinook
Salmon Yearling (yearlings) (2005)
Chambers Creek (out-of-DPS) Palmer Ponds Winter Steelhead
lineage/Palmer Ponds Winter Steelhead (2005)
Skamania lineage (out-of-DPS)/Palmer Palmer Ponds Summer Steelhead
Ponds Summer Steelhead (2005)
Green/Green River Wild Winter Steelhead | Green River Wild Stock Winter
Steelhead (2010)
Green/Soos Creek Coho Salmon So00s Creek Coho (2003)
Green/Marine Technology Center Coho Marine Technology Center Coho (net
Salmon pen) (2003)
Green/Des Moines Coho Salmon Net Pen Des Moines Coho Net Pens (2003)
Green/Elliot Bay Coho Salmon Net Pens Elliott Bay Coho Net Pens (2004) Muckleshoot
Indian Tribe
and Suquamish
Tribe
Icy Creek Chambers Creek (out-of-DPS) Palmer Ponds Winter Steelhead? WDFW
lineage/Palmer Ponds Winter Steelhead (2005)
Skamania lineage (out-of-DPS)/Palmer Palmer Ponds Summer Steelhead?
Ponds Summer Steelhead (2005)
Palmer Ponds Chambers Creek (out-of-DPS) Palmer Ponds Winter Steelhead (2005) | WDFW

lineage/Palmer Ponds Winter Steelhead

Skamania lineage (out-of-DPS)/Palmer
Ponds Summer Steelhead

Palmer Ponds Summer Steelhead
(2005)

Keta Creek

Green/Keta Creek Fall Chinook Salmon

Keta Creek Chinook (2003)

East Kitsap (localized)/Keta Creek Fall
Chum Salmon

Keta Creek Chum (2004)

Muckleshoot
Indian Tribe

Crisp Creek Rearing

Green/Crisp Creek Ponds Coho Salmon

Crisp Creek Ponds Coho (2004)

Muckleshoot

Ponds Indian Tribe

Grovers Creek Green River (out-of-ESU) lineage/Grovers | Suquamish Fall Chinook (2000) Suquamish
Creek Fall Chinook Salmon Subyearling Tribe

Gorst Creek Green River (out-of-ESU) lineage/Gorst Suquamish Fall Chinook* (2000) Suquamish
Creek Fall Chinook Salmon Yearling Tribe

Agate Pass Net Pens Minter Creek/Agate Pass Coho Salmon Sea | Suquamish Agate Pass Coho Sea Pens | Suquamish
Pens (2003) Tribe

Cowling Creek Chico Creek (East Kitsap)/Cowling Creek | Suquamish Cowling Creek Chum Suquamish
Fall Chum Salmon (2003) Tribe

Garrison Springs Green River (out-of-ESU) lineage/Garrison | Garrison Springs Fall Chinook WDFW
Springs Fall Chinook Salmon (fingerlings) (2005)
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Table 1.5-1.

Puget Sound salmon and steelhead hatchery facilities, programs, draft HGMPs, and
operators reviewed in the EIS, continued.

Primary Hatchery

Facility! Fish Population/Program Name Draft HGMP Name and Year Operator
Minter Creek Green River (out-of-ESU) lineage/Minter Minter Creek Fall Chinook WDFW
Creek Fall Chinook Salmon (fingerlings) (2005)
Minter Creek/Minter Creek Coho Salmon Minter Creek/Coulter Creek Coho
(2003)
Elson Creek (localized)/Minter Creek Minter Creek Chum (2004)
Chum Salmon
Hupp Springs White/White River Spring Chinook White River Spring Chinook (2002) WDFW
Salmon
Chambers Creek Green River (out-of-ESU) Chambers Creek Chinook (yearlings) | WDFW
lineage/Chambers Creek Fall Chinook (2005)
Salmon
Voights Creek Puyallup/Voights Creek Fall Chinook Voights Creek Fall Chinook WDFW

Salmon

(fingerlings) (2005)

Chambers Creek (out-of-DPS)
lineage/Voights Creek Winter Steelhead

Voights Creek Winter Steelhead
(2005)

Puyallup/Voights Creek Coho Salmon

Voights Creek Coho Salmon (2003)

Puyallup/Puyallup Coho Salmon
Acclimation Sites

Diru Creek Fall Coho (Puyallup
Acclimation Sites) (2003)

Puyallup Indian
Tribe

Clarks Creek

Puyallup/Clarks Creek Fall Chinook
Salmon

Clarks Creek Fall Chinook (2005)

Puyallup Indian
Tribe

Diru Creek White/White River Winter Steelhead White River Winter Steelhead WDFW,
Supplementation Supplementation (2006) Puyallup Indian
Tribe,
Muckleshoot
Indian Tribe
Chambers Creek (localized)/Diru Creek Diru Creek Winter (Late Fall) Chum Puyallup Indian
Late Fall Chum Salmon (2003) Tribe
White River White/White River Spring Chinook White River Spring Chinook (2003) Muckleshoot
Salmon Indian Tribe
White River White/Puyallup White River Spring Puyallup White River Acclimation Puyallup Indian

Acclimation Facility

Chinook Salmon

(2002)

Tribe

Clear Creek Nisqually/Nisqually (Clear Creek) Fall Nisqually (Clear Creek) Fall Chinook | Nisqually
Chinook Salmon (2000) Indian Tribe
Central-South Sound/Clear Creek Fall Nisqually Clear Creek Coho (2003)
Coho Salmon

Kalama Creek Nisqually/Nisqually (Kalama Creek) Fall Nisqually (Kalama Creek) Fall Nisqually
Chinook Salmon Chinook (2000) Indian Tribe
Central-South Sound/Kalama Creek Fall Nisqually Kalama Creek Fall Coho
Coho Salmon (2003)

Tumwater Falls Green River (out-of-ESU) Tumwater Falls Fall Chinook WDFW

lineage/Tumwater Falls Fall Chinook
Salmon Subyearling

(fingerlings) (2005)

Green River (out-of-ESU)
lineage/Tumwater Falls Fall Chinook
Salmon Yearling

Tumwater Falls Fall Chinook
(yearlings) (2005)

South Sound Net Pens

Central-South Sound/Squaxin Island/South
Sound Coho Salmon Net Pens

Squaxin Island/South Sound Coho Net
Pens (2003)

Squaxin Island
Tribes and
WDFW
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Chapter 1 — Purpose of and Need for the Proposed Action

Table 1.5-1.

Puget Sound salmon and steelhead hatchery facilities, programs, draft HGMPs, and
operators reviewed in the EIS, continued.

Primary Hatchery

Facility! Fish Population/Program Name Draft HGMP Name and Year Operator
McKernan Skokomish/Hood Canal Winter Steelhead Hood Canal Steelhead WDFW and
Supplementation Supplementation Project (2009) Long Live the
Kings
Finch Creek/McKernan Fall Chum Salmon | McKernan Fall Chum (fingerlings) WDFW
(2003)
Enetai Walcott Slough-Quilcene (localized to Skokomish Hatchery (Enetai Creek) Skokomish
release site)/Skokomish Fall Chum Salmon | Fall Chum (2003) Tribe
George Adams Skokomish/George Adams Fall Chinook George Adams Fall Chinook WDFW
Salmon Subyearling (fingerlings) (2005)
Skokomish/Ricks Pond Fall Chinook Ricks Pond Fall Chinook (2005)
Salmon
Mixed (localized to release site) George Adams Coho Yearlings (2003)
Skokomish River/George Adams Coho
Salmon Yearling
Hoodsport Green River (out-of-ESU) Hoodsport Fall Chinook (fingerlings) | WDFW
lineage/Hoodsport Fall Chinook Salmon (2005)
Subyearling
Green River (out-of-ESU) Hoodsport Fall Chinook (yearlings)
lineage/Hoodsport Fall Chinook Salmon (2005)
Yearling
Finch Creek/Hoodsport Fall Chum Salmon | Hoodsport Fall Chum (fingerlings)
(2003)
Dungeness-Dosewallips (localized to Finch | Hoodsport Pink Salmon (fingerlings)
Creek)/Hoodsport Pink Salmon (2003)
Hamma Hamma Mid-Hood Canal/Hamma Hamma Fall Hamma Hamma Chinook (2005) WDFW and

Chinook Salmon

Long Live the
Kings

Lilliwaup Westside and Eastside Hood Canal/Hood Hood Canal Steelhead WDFW and
Canal Winter Steelhead Supplementation Supplementation Project” (2009) Long Live the
Kings
Quilcene NFH Big Quilcene/Quilcene National Fish Quilcene NFH Coho (2010) USFWS
Hatchery Coho Salmon
Quilcene Net Pens Big Quilcene/Quilcene Coho Salmon Quilcene Coho Net Pens (2003) Skokomish
Tribe and
USFWS
Hurd Creek Snow Creek/Snow Creek Coho Salmon Snow Creek Coho Supplementation WDFW
(2005)
Dungeness Dungeness/Dungeness Spring Chinook Dungeness River Chinook (2005) WDFW
Salmon
Dungeness/Dungeness Winter Steelhead Dungeness River Steelhead (2005)
Dungeness mixed/Dungeness River Coho Dungeness River Coho (2003)
Salmon
Elwha Channel Elwha/Elwha River Summer/Fall Chinook | Elwha River Summer/Fall Chinook WDFW

Salmon

(2012)
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Chapter 1 — Purpose of and Need for the Proposed Action

Table 1.5-1.  Puget Sound salmon and steelhead hatchery facilities, programs, draft HGMPs, and
operators reviewed in the EIS, continued.

Primary Hatchery

Facility! Fish Population/Program Name Draft HGMP Name and Year Operator
Lower Elwha Elwha/Lower Elwha Winter Steelhead Lower Elwha Steelhead (Wild Lower Elwha
Steelhead Recovery Program Klallam Tribe
Addendum) (2012)
Elwha/Lower Elwha Coho Salmon Lower Elwha Coho (2012)
Elwha/Lower Elwha Chum Salmon Lower Elwha Chum (2012)
Elwha/Lower Elwha Pink Salmon Elwha River Pink (2012)

Port Gamble Net Pens | Big Quilcene/Port Gamble Coho Salmon Port Gamble Coho Net Pens (2003) Port Gamble
S’Klallam Tribe

Little Boston Walcott Slough (localized to release Port Gamble Hatchery Fall Chum Port Gamble
site)/Port Gamble Fall Chum Salmon (2003) S’Klallam Tribe

! The facilities are main facilities listed geographically from north to south and then west. Many of the programs have associated
incubation and final rearing facilities (i.e., acclimation sites). Multiple hatchery facilities may be addressed in individual
HGMPs (e.g., the Lummi Nation Coho HGMP included operations at the Lummi Bay Hatchery and Skookum Creek Hatchery).
Programs for listed summer-run chum salmon in Hood Canal and the Strait of Juan de Fuca are not shown.

2 Same HGMP as Palmer Ponds winter steelhead (Soos Creek).

3 Same HGMP as Palmer Ponds summer steelhead (Soos Creek).

4 Same HGMP as Grovers Creek.

5 Same HGMP as McKernan (this is a component of the Hood Canal steelhead supplementation project).

Box 1-6. What are the physical components of a hatchery and how does it

operate?

Each hatchery is unique, but most share common components. Differences between
individual hatcheries depend on the species reared and the age of release into the
natural environment. A hatchery that operates from collection and spawning of adults, to
rearing and release of juveniles, typically has water intake and supply systems, adult

collection, egg incubation, early rearing vessels, raceways, and ponds.

Artificial propagation starts with the collection of adults to serve as broodstock. Adults
are either collected at the hatcheries or are captured outside the hatchery environment
using nets or other methods. Once at the hatchery, adults are typically held in raceways
until they are ready for spawning. After adults are spawned, eggs are placed in
incubators. Upon hatching, the very small fish live off their attached yolk sack, which
provides a food source as the young fish learn to feed on their own. At that point the fish
are transferred to tanks. As they grow, the fish are transferred to raceways and then, in

some cases, to rearing ponds for a final stage of rearing prior to release.

Depending on the species, hatchery-origin fish can be released from hatcheries as very
young and small fry, or older and increasingly larger fingerlings, sub-yearlings, or

yearlings.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.5.2 History of Hatcheries in Puget Sound

The policies, purposes, and practices associated with hatchery production in Puget Sound have evolved
since fish culture began in the late 1800s. Hatchery facilities and practices have become more
sophisticated and efficient over time as new technologies were applied. Changes in policies of the
hatchery operators have led to hatchery improvements, including the development of hatchery
broodstocks, limits on the extent to which hatchery-origin fish can be transferred from one basin to
another, improvements in fish disease management, marking for fish management and for evaluation
purposes, and limitations on natural spawning and straying by hatchery-origin fish. More recently,
hatcheries have been used for conservation and recovery purposes using locally adapted within-basin
broodstocks, and to simultaneously provide harvest benefits. For a detailed discussion of the history of
hatcheries in Puget Sound, including improvements in hatchery technology, development of hatchery
broodstocks, and a summary of institutional and operational changes, refer to the co-managers” RMPs
(WDFW and PSTT 2004; PSTT and WDFW 2004).

1.5.3 Other Reviews of Puget Sound Hatchery Programs

Because of the potential negative effects of hatchery programs on natural-origin salmon and steelhead
populations, Puget Sound hatchery programs have undergone other reviews designed to address risks.
In 2000, the United States Congress established the Puget Sound and Coastal Washington Hatchery
Reform Project. The Hatchery Scientific Review Group (HSRG), funded by the Hatchery Reform Project,
was the independent scientific panel established by Congress to ensure that hatchery reform programs in
Puget Sound and Coastal Washington are scientifically sound. The HSRG assembled, organized, and
applied the best available scientific information and provided specific guidance to policy makers
implementing hatchery reform in 2004 (HSRG 2004). HSRG products informed development of the co-
managers’ RMPs and HGMPs, and informed identification of potential mitigation measures in this EIS.
Conclusions and reports of the HSRG for Puget Sound hatchery programs can be found at

http://hatcheryreform.us/hrp/reviews/puget/welcome show.action.

1.6 Scoping and Relevant Issues

The first step in preparing an EIS is to conduct scoping of the issues that may be associated with the
Proposed Action. This occurs through public and internal agency scoping processes. The purpose of
public and internal scoping is to identify the relevant human environmental issues, to eliminate

insignificant issues from detailed study, and to identify the alternatives to be analyzed in the EIS. Scoping

can also help determine the level of analysis and the types of data required for analysis.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.6.1 Scoping Process

This EIS involved activities that included both public and internal scoping that are described in the
following paragraphs.

1.6.2 Notices of Public Scoping

Public scoping for the Puget Sound Hatchery EIS commenced with publication of a Notice of Intent on
May 12, 2004 (69 Fed. Reg. 26363, May 12, 2004). That notice started a 60-day public comment period
(May 12 to July 12, 2004) to gather information on the scope of the issues and the range of alternatives to
be analyzed in the EIS. A project scoping brochure was sent to addresses on a mailing list developed for
the project by NMFS, WDFW, and the Northwest Indian Fisheries Commission (NWIFC). NMFS
developed a website for the EIS at

http://www.westcoast.fisheries.noaa.gov/hatcheries/ps_deis/ps deis.html. The website was available

during the scoping period and will be updated and available throughout the project duration. For
interested parties whose e-mail addresses were available, an electronic message was sent that contained
the link to the EIS website and on-line scoping brochure. For those without email addresses, a scoping
brochure was sent via fax or through the United States mail. The mailing lists consisted of agencies,
private individuals, private businesses, and non-governmental organizations. Invitations to attend public

meetings were also advertised on appropriate organization and agency websites and in local newspapers.

During 2004, NMFS held four public scoping meetings in the project area, including Mount Vernon
(June 7), Seattle (June 8), Belfair (June 14), and Port Hadlock (June 15), Washington. Presentations were
provided by NMFS and WDFW staff, and a question and answer session was also included. At these

meetings, NMFS requested public comment on project alternatives.

A second public scoping period for the EIS commenced with publication of a Notice of Intent on July 29,
2011 (76 Fed. Reg. 45515, June 29, 2011). That notice provided an additional 30-day comment period
(July 29 to August 29, 2011) to gather new information that may have become available since the 2004
scoping period. Building from e-mail addresses that were available from the initial scoping, an electronic
notification was sent to agencies, private individuals, businesses, and non-governmental organizations
that contained a link to the NMFS Puget Sound Hatcheries EIS website, and the address to the NMFS

project electronic mailbox.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.6.3 Internal Scoping

NMPFS conducted internal project scoping in late 2003 to early 2004, and in 2011. A Technical Work
Group was formed representing NMFS, WDFW (applicant), State of Washington State Environmental
Policy Act (SEPA) staff, and the NWIFC (representing applicant Puget Sound treaty tribes) to identify the
technical feasibilities and the related environmental parameters considered relevant to the Puget Sound
hatcheries. The Technical Work Group identified resource elements both likely and unlikely to be
affected by the Proposed Action as a result of technical activities. Those elements that were identified to
be potentially affected by the Proposed Action were then included in Chapter 3, Affected Environment,
and Chapter 4, Environmental Consequences, of the EIS. Resource impacts to fish, socioeconomics
resources, tribal rights and Federal treaty trust responsibilities, wildlife, water quality and quantity, and
human health were identified because of the potential for adverse effects to these resources from the
Proposed Action. In addition, internal-only NMFS meetings were held to develop the EIS outline and
review public issues received during scoping that could be used for developing alternatives and those that
should be addressed in other sections of the EIS.

Further internal-only meetings were held to develop a full and reasonable range of alternatives, define the
rationale for selecting specific alternatives for detailed EIS consideration, and identify those alternatives
that should be eliminated from detailed consideration. Information from the internal scoping process was

presented to the public for assessment and comment during the public scoping process.

1.6.4 Written Comments

A total of 3 letters, 10 email comment responses (some with attached letters), and 1written public meeting
response were received during the initial scoping period in 2004. Two emails with attached letters were
received during the second scoping period in 2011. A total of 16 comment responses (emails and letters)
were received during the two public scoping periods, including 1 from a governmental agency, 2 from
tribal organizations, 5 from non-governmental organizations and businesses, and 8 from individual

citizens.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.6.5 Issues Identified During Scoping

Based on all input received during the scoping process, the purpose and need for Federal action, and
discussions with co-managers regarding technical feasibilities, issues relevant to development of EIS

alternatives are summarized as follows:

Modify hatchery programs, including eliminating some programs altogether, to help conserve

natural-origin salmon and steelhead, particularly ESA-listed species.
o Maodify hatchery programs to provide more fishing opportunities.

e Change hatchery production, release methods, and locations to minimize undesired effects on

listed species.

1.6.6 Future Public Review and Comment

Under NEPA, this draft EIS has been issued for a 90-day public review period, which was announced in
newspapers, through letters to interested parties, and by publication in the Federal Register. Following
this public review period, responses to public comments will be prepared and included in the final EIS.
Responses will include any changes to the EIS resulting from public comments, as warranted. Following
public review and comment on the final EIS, the ROD (Subsection 1.3.2, Record of Decision) will be

signed and made publicly available.

Under the ESA 4(d) rule Limit 6, NMFS will prepare Evaluation and Recommended Determination
(ERD) documents for each proposed RMP (Subsection 1.3.3, NMFS’ Determination as to Compliance

with the 4(d) Rule). The ERD documents will be made available for public review and comment.

To the extent that RMPs and appended HGMPs reviewed in this EIS substantively change over time in
response to adaptive management, new information, actions, or changes in existing or baseline conditions
and are submitted to NMFS for approval, additional NEPA and ESA compliance may be warranted
(Subsection 1.1, Introduction; Subsection 1.1.2, Take of a Listed Species, The Puget Sound Hatchery
RMPs and HGMPs). The nature and extent of changes to plans or new information will determine the
type of additional NEPA and ESA compliance that may be needed. Subsequent public review

opportunities may be warranted as part of these additional NEPA and ESA reviews.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.7 Relationship to Other Plans, Regulations, and Laws

In addition to NEPA and ESA, other plans, regulations, agreements, treaties, laws, and Secretarial and
Executive Orders also affect hatchery operations in Puget Sound. They are summarized below to provide
additional context for Puget Sound hatchery programs. It is the intention of this EIS that all action
alternatives would comply with applicable plans, guidelines, regulations, and laws. However, additional
permitting may be required for compliance with specific regulations and laws following implementation
of the selected alternative. Thus, hatchery program changes that may occur as a result of the decision
described within the ROD for this EIS would include further project-specific reviews as necessary to

ensure compliance with all applicable plans, guidelines, regulations, and laws.

1.7.1 Federal and International Guidance, Regulations, and Treaties
1.7.1.1 Magnuson-Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) (Public
Law 94-265) is the principal law governing marine fisheries in the United States. The act was first
enacted in 1976, amended in 1996, and reauthorized in 2006 with some updates. It was adopted to extend
control of United States marine waters to 200 nautical miles beyond the United States coastline, to phase
out foreign fishing within this zone, to prevent over-fishing, to allow over-fished stocks to recover, and to
conserve and manage fishery resources. Under the Magnuson-Stevens Act, conservation and management
measures are intended to prevent over-fishing while achieving optimum yield. In addition, the importance
of fishery resources to fishing communities mandates that this be taken into account in fishery
management decisions. These decisions should provide for the sustained participation of, and
minimization of adverse impacts to, such communities (consistent with conservation requirements). Puget
Sound hatchery programs are consistent with the Magnuson-Stevens Act because the hatcheries help
provide fishing opportunities that would otherwise not be available to many fishing communities. In
addition to their importance to fishing communities, some of the hatchery programs are necessary for
reducing extinction risk and for reintroducing salmon and steelhead into areas where they have been

extirpated.

1.7.1.2 Sustainable Fisheries Act

The Sustainable Fisheries Act of 1996 (Public Law 104-297) is an amendment to the Magnuson-Stevens
Act. There were two major changes to the purpose of the law: adding the promotion of catch and release
programs to conservation and management principles, and adding the promotion of essential fish habitat

(EFH) protection. The Sustainable Fisheries Act establishes requirements for EFH descriptions in Federal
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Chapter 1 — Purpose of and Need for the Proposed Action

Fishery Management Plans (50 CFR 600). EFH was designated for groundfish, coastal pelagic species,
highly migratory species, and salmon. In 1997, NMFS subsequently issued an interim final rule (62 Fed.
Reg. 66531, December 19, 1997) to implement the EFH provisions of the Magnuson-Stevens Act. This
rule established guidelines to assist the Regional Fishery Management Councils and the Secretary of
Commerce (Secretary) in the description and identification of EFH in fishery management plans,
including identification of adverse impacts from both fishing and non-fishing activities on EFH, and
identification of actions required to conserve and enhance EFH. The intended effect of the rule is to
promote the protection, conservation, and enhancement of EFH. The interim rule was then finalized in
2002 (67 Fed. Reg. 2343, January 17, 2002). In estuaries and marine areas, salmon EFH extends from the
shoreline to the 200-mile limit of the economic exclusion zone and beyond. In fresh water, salmon EFH
includes all the lakes, streams, ponds, rivers, wetlands, and other bodies of water that have been
historically accessible to salmon. The description of EFH also includes areas above artificial barriers,
except for certain barriers and dams that fish cannot pass. Although changes in hatchery production as
described in this EIS would not affect EFH for fish species, it is possible that improvements
recommended in this EIS to hatchery weirs and other barriers for containment of returning hatchery-
origin adults would directly improve EFH for salmon. Changes in hatchery-origin fish production also

indirectly affect EFH through changes in the potential for predation, competition, and available prey.

1.7.1.3 Pacific Salmon Treaty

The Pacific Salmon Treaty between Canada and the United States was finalized March 17, 1985 (Pacific
Salmon Commission 1985). The treaty established a framework for managing salmon stocks either
originating from one country and intercepted by the other, or affecting the management or the biology of
the stocks of the other country. The treaty commits the United States and Canada to equitable cross-
border sharing of harvest and conservation of United States and Canadian stocks. The objective of the
original treaty and subsequently negotiated agreements (annexes) is to constrain harvest on both sides of
the border and to rebuild depressed salmon stocks. The Pacific Salmon Commission oversees
implementation of the treaty and negotiates periodic revisions of the annex fishing regimes. The current
agreement governs Chinook salmon and several other species from 2009 through 2018. The agreement
was finalized by exchange of diplomatic notes on December 23, 2008. Some hatchery programs included
in the RMPs (i.e., indicator stock programs that enable estimation of harvest exploitation rates) are

operated for the sole purpose of providing information to support the Pacific Salmon Treaty mandate.
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Chapter 1 — Purpose of and Need for the Proposed Action

1.7.1.4 Clean Water Act

The Clean Water Act (33 USC 1251, 1977, as amended in 1987), administered by the U.S. Environmental
Protection Agency and state water quality agencies, is the principal Federal legislation directed at
protecting water quality. Each state implements and carries forth Federal provisions, as well as approves
and reviews National Pollutant Discharge Elimination System applications, and establishes total
maximum daily loads for rivers, lakes, and streams. The states are responsible for setting the water quality
standards needed to support all beneficial uses, including protection of public health, recreational

activities, aquatic life, and water supplies.

The Washington State Water Pollution Control Act, codified as Revised Code of Washington

Chapter 90.48, designates the Washington Department of Ecology (Ecology) as the agency responsible
for carrying out the provisions of the Federal Clean Water Act within Washington State. The agency is
responsible for establishing water quality standards, making and enforcing water quality rules, and
operating waste discharge permit programs. These regulations are described in Washington
Administrative Code (WAC) 173. Hatchery operations are required to comply with the Clean Water Act.

1.7.1.5 Marine Mammal Protection Act

The Marine Mammal Protection Act (MMPA) of 1972 (16 USC 1361) as amended, establishes a national
policy designated to protect and conserve wild marine mammals and their habitats. This policy was
established so as not to diminish such species or populations beyond the point at which they cease to be a
significant functioning element in the ecosystem, nor to diminish such species below their optimum
sustainable population. All marine mammals are protected under the MMPA. The MMPA prohibits, with
certain exceptions, the take of marine mammals in U.S. waters and by U.S. citizens on the high seas, and
the importation of marine mammals and marine mammal products into the United States. The term ‘take,’
as defined by the MMPA, means to “harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or
kill any marine mammal.” The MMPA further defines harassment as “any act of pursuit, torment, or
annoyance which (i) has the potential to injure a marine mammal or marine mammal stock in the wild; or
(ii) has the potential to disturb a marine mammal or marine mammal stock in the wild by causing a
disruption of behavioral patterns, including, but not limited to, migration, breathing, nursing, breeding,
feeding, or sheltering but which does not have the potential to injure a marine mammal or marine
mammal stock in the wild.” Changes in fish production can indirectly affect marine mammals by altering

the amount of available prey (salmon and steelhead).
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Chapter 1 — Purpose of and Need for the Proposed Action

1.7.1.6 Bald and Golden Eagle Protection Act

The Bald and Golden Eagle Protection Act (16 USC. 668-668c), enacted in 1940 and amended several
times since then, prohibits the take of bald eagles, including their parts, nests, or eggs. The act defines
‘take’ as “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb.” The
USFWS, who is responsible for carrying out provisions of this act, define ‘disturb’ to include a “decrease
in its productivity, by substantially interfering with normal breeding, feeding, or sheltering behavior, or
nest abandonment, by substantially interfering with normal breeding, feeding, or sheltering behavior.”
Changes in hatchery production have the potential to affect eagle productivity through changes in its prey

source (salmon and steelhead).

1.7.1.7 Executive Order 12898

In 1994, the President issued Executive Order (EO) 12898, Federal Actions to Address Environmental
Justice in Minority and Low-income Populations. The objectives of the EO include developing Federal
agency implementation strategies, identifying minority and low-income populations where proposed
Federal actions could have disproportionately high and adverse human health and environmental effects,
and encouraging the participation of minority and low-income populations in the NEPA process. Changes
in hatchery production have the potential to affect the extent of harvest available for minority and low-

income populations.

1.7.2 Tribal Treaty Rights and Related Federal Policies and Laws
1.7.2.1 Treaties of Point Elliot, Medicine Creek, and Point No Point

Beginning in the mid-1850s, the United States entered into a series of treaties with tribes in Puget Sound.
The treaties were completed to secure the rights of the tribes to land and the use of natural resources in
their historically inhabited areas in exchange for the ceding of land to the United States for settlement by
its citizens. The first treaty bearing upon the actions evaluated in this EIS is the Treaty of Medicine Creek
(signed in 1854), followed by two treaties signed in 1855—the Point Elliot Treaty and the Point No Point
Treaty. These treaties secured the rights of tribes for taking fish at usual and accustomed grounds and
stations in common with all citizens of the United States. Marine and freshwater areas of Puget Sound
were affirmed as the usual and accustomed fishing areas for treaty tribes under United States v.
Washington (1974).
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Chapter 1 — Purpose of and Need for the Proposed Action

1.7.2.2 United States v. Washington

Salmon fisheries within the project area are jointly managed by the WDFW and the Puget Sound treaty
tribes (co-managers) under the continuing jurisdiction of United States v. Washington (1974). United
States v. Washington is the Federal court proceeding that enforces and allocates harvest between the State
and tribes while addressing reserved treaty fishing rights with regard to salmon and steelhead returning to
Puget Sound. Hatchery fish are subject to this allocation under United States v. Washington. Without
many of these hatcheries, there would be limited opportunity for tribal harvest. These fishing rights and
attendant access were established by treaties that the Federal government signed with the tribes in the
1850s. In those treaties, the tribes agreed to allow the peaceful settlement of Indian lands in western
Washington in exchange for their continued right to fish, gather shellfish, hunt, and exercise other

sovereign rights.

1.7.2.3 Puget Sound Salmon Management Plan

The Puget Sound Salmon Management Plan (PSSMP) (PSSMP 1985) (as described in United States v.
Washington [1974]) is the implementation framework for the allocation, conservation, and equitable
sharing principles defined in United States v. Washington that governs the joint management of salmon
resources in Puget Sound between the Puget Sound treaty tribes and State of Washington. It defines the
basis for deriving artificial production levels, management objectives and allocation of harvest,
information exchange, and dispute resolution among the co-managers, and includes provisions for annual
review and modification. Puget Sound harvest management RMPs (e.g., Puget Sound Chinook harvest
RMP [Puget Sound Indian Tribes and WDFW 2010]) are consistent with the PSSMP, as are the hatchery
RMPs reviewed in this draft EIS. The PSSMP envisioned the adaptive management process that
motivated the hatchery program review and modification approach proposed in the hatchery RMPs (i.e.,
that improved understanding of the productivity of populations, and assessment of the actual performance
of management regimes in relation to management objectives and the status of stocks, would result in

continuing program modifications that improve prospects for meeting hatchery program objectives).

1.7.2.4 Secretarial Order 3206

Secretarial Order 3206 (American Indian Tribal Rights, Federal-Tribal Trust Responsibilities and the

ESA, http://www.nmfs.noaa.gov/sfa/req_svcs/Councils/Webinar/secretarial_order.pdf) issued by the

secretaries of the Departments of the Interior and Commerce, clarifies the responsibilities of the agencies,
bureaus, and offices of the departments when actions taken under the ESA and its implementing

regulations affect, or may affect, Indian lands, tribal trust resources, or the exercise of American Indian
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Chapter 1 — Purpose of and Need for the Proposed Action

tribal rights. The Secretarial Order acknowledges the United States’ trust responsibility to, as well as its
government-to-government relationship with, Indian tribes. Under the Order, the Services “will carry out
their responsibilities under the [ESA] in a manner that harmonizes the Federal trust responsibility to
tribes, tribal sovereignty, and statutory missions of the [Services], and that strives to ensure that Indian
tribes do not bear a disproportionate burden for the conservation of listed species, so as to avoid or

minimize the potential for conflict and confrontation.”
More specifically, the Services shall, among other things, do the following:

o Work directly with Indian tribes on a government-to-government basis to promote healthy
ecosystems (Section 5, Principle 1).

e Recognize that Indian lands are not subject to the same controls as Federal public lands
(Section 5, Principle 2).

e Assist Indian tribes in developing and expanding tribal programs so that healthy ecosystems
are promoted and conservation restrictions are unnecessary (Section 5, Principle 3).

o Be sensitive to Indian culture, religion, and spirituality (Section 5, Principle 4).

Additionally, the Department of Commerce has issued a Departmental Administrative Order (DAO)
addressing Consultation and Coordination with Indian Tribal Governments (DAO 218-8, April 26, 2012;

http://www.osec.doc.gov/opog/dmp/daos/dao218 8.html), which implements relevant Executive Orders,

Presidential Memoranda, and Office of Management and Budget Guidance. The DAO describes actions
to be “followed by all Department of Commerce operating units ... and outlines the principles governing
Departmental interactions with Indian tribal governments.” The DAO affirms that the “Department works
with Tribes on a government-to-government basis to address issues concerning ... tribal trust resources,

tribal treaty, and other rights.”

1.7.2.5 The Federal Trust Responsibility

The United States government has a trust or special relationship with Indian tribes. The unique and
distinctive political relationship between the United States and Indian tribes is defined by statutes,
executive orders, judicial decisions, and agreements and differentiates tribes from other entities that deal
with, or are affected by, the Federal government. Executive Order 13175, Consultation and Coordination
with Indian Tribal Governments, states that the United States has recognized Indian tribes as domestic

dependent nations under its protection. The Federal government has enacted numerous statutes and
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Chapter 1 — Purpose of and Need for the Proposed Action

promulgated numerous regulations that establish and define a trust relationship with Indian tribes. The
relationship has been compared to one existing under common law trust, with the United States as trustee,
the Indian tribes or individuals as beneficiaries, and the property and natural resources of the United
States as the trust corpus (Cohen 2005). The trust responsibility has been interpreted to require Federal
agencies to carry out their activities in a manner that is protective of Indian treaty rights. This policy is
also reflected in the March 30, 1995 document, Department of Commerce — American Indian and Alaska
Native Policy (U.S. Department of Commerce 1995). The Ninth Circuit Court of Appeals has held,
however, that “unless there is a specific duty that has been placed on the government with respect to
Indians, [the government’s general trust obligation] is discharged by [the government’s] compliance with
general regulations and statutes not specifically aimed at protecting Indian tribes” (Gros Ventre Tribe v.
United States, 2006, citing Morongo Band of Mission Indians v. FAA, 1998; United States v. Jicarilla
Apache Nation, U.S., 131 S.Ct. 2313, 180 L.Ed.2nd 187, 2011).

1.7.3 State Guidance and Regulations
1.7.3.1 Washington State Environmental Policy Act

Washington State has environmental rules governing facilities it owns, manages, and/or funds as
described in Revised Code of Washington Chapter 43.21C, SEPA Rules, WAC Chapter 197-11
(implementing rules); and the SEPA Handbook (guidance provided by Ecology). Under SEPA,
implemented state actions require SEPA review, such as approvals, permits, and authorizations. As such,

RMPs and WDFW HGMPs will require compliance with SEPA prior to implementation.

1.7.3.2 State Endangered, Threatened, and Sensitive Species Act

This EIS will consider the effects of hatchery programs on state endangered, threatened, and sensitive
species. The State of Washington has species of concern listings (Washington Administrative Code
Chapters 232-12-014 and 232-12-011) that include all state endangered, threatened, sensitive, and
candidate species. These species are managed by WDFW, as needed, to prevent them from becoming
endangered, threatened, or sensitive. The state-listed species are identified on WDFW’s website

(http://wdfw.wa.gov/conservation/endangered/); the most recent update occurred in June 2008. The

criteria for listing and de-listing, and the requirements for recovery and management plans for these
species, are provided in Washington Administrative Code Chapter 232-12-297. The state list is separate
from the Federal ESA list; the state list includes species status relative to Washington state jurisdiction

only. Critical wildlife habitats associated with state or federally listed species are identified in
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Chapter 1 — Purpose of and Need for the Proposed Action

Washington Administrative Code Chapter 222-16-080. Species listed under the state endangered,

threatened, and sensitive species list are reviewed in this EIS if EIS actions could affect these species.

1.7.3.3 Hatchery and Fishery Reform Policy

The Washington Department of Fish and Wildlife Hatchery and Fishery Reform Policy (Policy C-3619)
was adopted by the Washington Fish and Wildlife Commission in 2009 (WFWC 2009). Its purpose is to
advance the conservation and recovery of wild salmon and steelhead by promoting and guiding the
implementation of hatchery reform. The policy applies to state hatcheries and its intent is to improve
hatchery effectiveness, ensure compatibility between hatchery production and salmon recovery plans and

rebuilding programs, and support sustainable fisheries.

1.7.3.4 Washington State Growth Management Act

The Growth Management Act (RCW 36.70A) was enacted by the Washington Legislature in 1990 in
response to rapid population growth and concerns with suburban sprawl, environmental protection,
quality of life, shoreline management, and other issues. Under the Growth Management Act; all cities and
counties in Washington are required to adopt critical areas regulations to designate and classify
ecologically sensitive and hazardous areas and to protect these areas and their functions and values, while
also allowing for reasonable use of private property. Critical areas include the following areas and
ecosystems: (a) wetlands; (b) areas with a critical recharging effect on aquifers used for potable water;
(c) fish and wildlife habitat conservation areas; (d) frequently flooded areas; (e) and geologically
hazardous areas. Counties and cities are required to include the best available science in developing
policies and development regulations to protect the functions and values of critical areas. Critical areas
ordinances and shoreline management associated with the Growth Management Act help to protect fish

and wildlife habitat in Puget Sound.

1.7.4 Other Applicable Multi-agency Guidelines
1.7.4.1 Recovery Plans for Puget Sound Salmon

Federal recovery plans are in place for the ESA-listed Puget Sound Chinook Salmon (72 Fed. Reg.
January 19, 2007) and Hood Canal Summer-run Chum Salmon ESUs (72 Fed. Reg. 29121, May 24,
2007). Broad partnerships of Federal, state, local, and tribal governments and community organizations
collaborated in the development of the two recovery plans under Washington’s Salmon Recovery Act.

Although listed in 2007, a recovery plan for the Puget Sound steelhead DPS has not yet been completed.
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Chapter 1 — Purpose of and Need for the Proposed Action

The comprehensive recovery plans include conservation goals and proposed habitat, hatchery, and harvest
actions needed to achieve the conservation goals for each watershed within the geographic boundaries of
the two listed ESUs. The two recovery plans incorporate the RMPs proposed in this EIS (WDFW and
PSTT 2004; PSTT and WDFW 2004) for protecting and recovering the Puget Sound Chinook Salmon
and Hood Canal Summer-run Chum Salmon ESUs, along with the habitat and harvest management

measures of the respective plan.

In 2007, NMFS approved the recovery plans for Puget Sound Chinook salmon (Shared Strategy for Puget
Sound 2007) and Hood Canal summer-run chum salmon (Hood Canal Coordinating Council 2005). As
part of its approval of the Puget Sound Chinook salmon recovery plan (72 Fed. Reg. 2493, January 19,
2007), NMFS determined that some enhancements were needed to address insufficient recovery actions,
including actions related to hatchery activities (NMFS 2006). Several watersheds lacked adequate
coverage of on-going and proposed hatchery program plans. In addition, NMFS identified the need to
describe all hatchery actions conducted in Puget Sound as part of the suite of recovery measures, and to
integrate those hatchery actions with the habitat and harvest-related actions in the plan. In its approval of
the Hood Canal summer-run chum salmon recovery plan (72 Fed. Reg. 29121, May 24, 2007), NMFS
incorporated the summer-run chum salmon hatchery programs it had approved in 2002 under ESA 4(d)
rule Limit 5, and the HGMPs located within the geographic boundaries of the Hood Canal Summer-run
Chum Salmon ESU (NMFS 2007).

The hatchery resource management plans for Puget Sound Chinook salmon and other salmon and
steelhead that were submitted by the co-managers for ESA review in 2004 were identified by NMFS at
that time as the appropriate descriptors of the anadromous salmon and steelhead hatchery programs in the
area occupied by listed salmon and steelhead in Puget Sound. These plans and related HGMPs are the
subject of this EIS; however, to the extent possible, programs terminated since 2004 are not included in

the analyses, and programs developed since 2004 have been analyzed.

1.7.4.2 Wild Salmonid Policy

The Wild Salmonid Policy was adopted in 1997 by the Washington Fish and Wildlife Commission
(WDFW and Western Washington Treaty Tribes 1997) to guide WDFW in harvest, hatchery, and habitat
protection programs. The policy’s goal was to restore Washington’s wild salmon and steelhead stocks to

healthy, harvestable runs by performing the following activities:

e Managing commercial and sport fishing to ensure enough of the wild run returns to spawn

while providing fishing opportunities where possible

Puget Sound Hatcheries Draft EIS 1-33 July 2014



w

o N o o1 B~

10
11
12
13
14
15
16
17

18

19

20
21
22
23
24
25
26
27
28

Chapter 1 — Purpose of and Need for the Proposed Action

e Producing and releasing hatchery salmon and steelhead without harming wild fish runs

o Identifying habitat priorities that are essential for the protection and rebuilding of the

salmonid resource in Washington State

Not all tribal governments endorsed the Wild Salmonid Policy. Where WDFW and the tribes could not
reach a common goal or standard, they deferred further agreement and discussion to a particular
watershed or tribal area. This approach reserved the prerogative for WDFW and the tribes to provide
additional fishery management guidance, directives, or policies that would better address the needs in

specific watersheds.

1.8 Related NEPA Analyses

Several NEPA documents pertaining to disclosure of the environmental effects of NMFS ESA
determinations for related salmon and steelhead hatchery and harvest actions within the project area have
been previously prepared (Table 1.8-1). These include NEPA analyses that were used to help determine if
proposed management, evaluation, implementation, harvest, and/or recovery plans and specific HGMPs
meet NMFS’ proposed ESA 4(d) rule Limits 5 and 6. However, this draft EIS is the first NEPA analysis
that comprehensively addresses the effects of all Chinook salmon, fall-run chum salmon, coho salmon,
sockeye salmon, pink salmon, and steelhead hatchery programs operating within the geographic
boundaries of the Puget Sound Chinook Salmon ESU and Puget Sound Steelhead DPS.

1.9 Roles and Responsibilities of NMFS, State of Washington, and Puget Sound Treaty Tribes
1.9.1 NMFS

Within Puget Sound, NMFS has ESA regulatory authority for salmon, steelhead, and marine mammals;
and MMPA regulatory authority for marine mammals. NMFS also has regulatory authority for the
Magnuson-Stevens Act, which includes coastal salmon fishery management responsibilities for the
Pacific Fisheries Management Council and North Pacific Fisheries Management Council forums, and
habitat protection and regulatory authority for waters designated as EFH for salmon. NMFS’ role in
fisheries management extends to United States and Canadian salmon fisheries included within the Pacific
Salmon Treaty. Stewardship of tribal fishing rights ensured under treaties made between the tribes and the
United States Government is an additional NMFS responsibility. With regard to these responsibilities,

NMFS works with hatchery operators to develop HGMPs that are consistent with these mandates.
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Table 1.8-1.  ESA section 4(d) rule NEPA reviews related to the Proposed Action

Completion or Federal

Document Register Notice Date
Environmental Assessment (EA) of a NMFS Action to Determine Whether the Summer 66 Fed. Reg. 31600,
Chum Salmon Conservation Initiative - An Implementation Plan to Recover Summer June 12, 2001

Chum in the Hood Canal and Strait of Juan de Fuca Region (Harvest Management) —
Meets the Criteria in the ESA Section 4(d) Rule Limit 6

EA of a NMFS Action to Determine Whether a Chinook Salmon Fisheries 66 Fed. Reg. 31603,
Management and Evaluation Plan for 2001-2002 Fisheries Provided by the WDFW and June 12, 2001
the Puget Sound Treaty Tribes Meets the Criteria in the ESA Section 4(d) Rule Limit 6

EA/Finding of No Significant Impact (FONSI) for a NMFS Action to Determine March 2002
Whether Eight HGMPs Provided by the WDFW and USFWS Meet the Criteria in the
ESA Section 4(d) Rule Limit 5 — Hood Canal Summer Chum

EA for a NMFS Action to Determine Whether a Chinook Salmon Fisheries May 2003
Management and Evaluation Plan for Salmon Fisheries and Steelhead Net Fisheries
Affecting Puget Sound Chinook Salmon in 2003 Provided by the WDFW and the Puget
Sound Treaty Tribes Meets the Criteria in the ESA Section 4(d) Rule Limit 6

Draft EIS of a NMFS Action to Determine Whether a Chinook Salmon Fisheries April 2004
Management and Evaluation Plan for 2004 Fisheries Provided by the WDFW and the
Puget Sound treaty Tribes Meets the Criteria in the ESA Section 4(d) Rule Limit 6

Supplement to the EA Prepared for a NMFS Action to Determine Whether Eight November 2004
HGMPs Provided by the Washington Department of Fish and Wildlife and the USFWS
Meet the Criteria in the ESA Section 4(d) Rule Limit 5 - Tahuya River Reintroduction

Component

Puget Sound Chinook Harvest Resource Management Plan Final EIS December, 2004
Record of Decision for Puget Sound Chinook Harvest Resource Management Plan March 2005

Final EA to Analyze Impacts of NOAA’s NMFS Determination that Five Hatchery December 10, 2012

Programs for Elwha River Salmon and Steelhead as Described in Joint State-Tribal
Hatchery and Genetic Management Plans and One Tribal Harvest Plan Satisfy the
Endangered Species Act Section 4(d) Rule

1.9.2 State of Washington (Washington Department of Fish and Wildlife)

The State of Washington has management responsibilities for non-tribal salmon fisheries occurring in
waters within 3 miles of the coast and in all inshore and freshwater areas. The State of Washington
participates directly in the management of salmon fisheries through its representation on the North Pacific
Fisheries Management Council, the Pacific Fisheries Management Council, Pacific Salmon Commission,
and other regional technical and policy committees that guide salmon management decisions. State
fishery agencies, along with NMFS and tribal fishery agencies, provide much of the technical information
and research used in managing state fishery resources. The State of Washington co-manages

Washington’s salmon and steelhead fisheries with the Washington treaty tribes.
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Chapter 1 — Purpose of and Need for the Proposed Action

State fishery management policies are set by commissions appointed by the Washington administrative
branch, and are defined in state administrative codes. The Washington Fish and Wildlife Commission
consists of nine members appointed by the governor for 6-year terms. The commission is the supervising
authority for the WDFW. With the 1994 merger of the former Washington Department of Fisheries and
Washington Department of Wildlife, the commission has comprehensive species authority, as well.
Through formal public meetings and informal hearings held around the state, the commission provides an
opportunity for citizens to actively participate in management of Washington’s fish and wildlife. Along
with the Puget Sound treaty tribes, the state is responsible for co-managing Puget Sound salmon and
steelhead hatchery production.

The WDFW participated in the development of this EIS by providing representation on the NMFS NEPA
Technical Work Group and through review of the team’s work products.

1.9.3 Puget Sound Treaty Tribes

Five treaties ratified by the United States and various Washington tribes between 1854 and 1856
guaranteed tribes fishing rights in common with citizens of the Territory. These are the treaties of
Medicine Creek, Quinault, Neah Bay, Point Elliott, and Point-No-Point. Findings of United States v.
Washington (1974), commonly referred to as the Boldt Decision, clarified these treaties with regard to
allocation of salmon harvests between tribal and non-tribal fishers, affirming that the tribes are entitled to
a 50 percent share of the harvestable run of fish. In addition, Hoh v. Baldrige (1981) established
principles governing co-management of shared salmon resources whereby tribes are equal co-managers
with the state and have the authority to represent themselves in the regional and international management
forums. Along with the State of Washington, the Puget Sound treaty tribes (both individually and through

the NWIFC) are responsible for co-managing Puget Sound salmon and steelhead hatchery production.

The Puget Sound treaty tribes also participated in the NEPA Technical Work Group via the NWIFC

(representing the tribal applicants), and provided technical information and reviews of work products.

1.10  Organization of this Draft EIS

This EIS has been prepared in accordance with NEPA (40 CFR 1500 to 1508) and with the NEPA
implementing regulations adopted by NMFS (NOAA 1999). The EIS should be reviewed in conjunction
with the co-managers” RMPs and appended HGMPs, which contain more detailed information and

explanations of hatchery programs affecting Puget Sound resources. Links to online sources of
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information used in the EIS are active at the time of publication; however, NMFS cannot guarantee that

they will remain active over time. The contents of this draft EIS are described briefly below:

Introductory Materials. Prior to Chapter 1 are a cover sheet, executive summary, list of

acronyms, glossary of key terms, and table of contents.

Chapter 1. This chapter provides the background and context leading to the development of
the Proposed Action. It describes the purpose and need for the action; background and
decisions to be made; scoping and relevant issues; and the relationship of this action to other

plans, regulations, and laws.

Chapter 2. This chapter describes each of the alternatives and lists their major components.
The No-action Alternative is included, along with three action alternatives, including the
Proposed Action, and alternatives considered but not analyzed in detail.

Chapter 3. This chapter describes the existing environmental setting that would be affected
by the alternatives (i.e., baseline conditions). It includes sections on fish, socioeconomics,

environmental justice, wildlife, water quality and quantity, and human health resources.

Chapter 4. This chapter contains a description and analyses of the potential direct and
indirect effects of each alternative on the resources identified in Chapter 3. It also compares

the action alternatives to the No-action Alternative.

Chapter 5. This chapter addresses cumulative impacts, which are the incremental effects of
an action when added to other past, present, and reasonably foreseeable actions, regardless of

what agency or person undertakes such actions. Climate change is addressed in this chapter.

Remaining Material. After Chapter 5 are a list of references, distribution list, list of

preparers, and appendices.
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2.0 ALTERNATIVES

2.1 Introduction

This chapter describes the Proposed Action and the four alternatives evaluated in this environmental

impact statement (EIS). The alternatives are fully described in this chapter and their environmental effects

are presented in Chapter 4, Environmental Consequences. A table summarizing the key components of

each alternative is provided at the end of this chapter (Table 2.6-1). Specifically, this chapter describes the

following:

The Proposed Action

How the alternatives were developed

Alternatives that were analyzed in detail

Alternatives that were considered but eliminated from detailed analysis

The process for developing a preferred alternative (Box 2-1)

Box 2-1. Is there a preferred alternative or environmentally preferred alternative
identified in this draft EIS?

This draft EIS does not contain a preferred alternative. NMFS anticipates identifying the
preferred alternative in the final EIS after considering the comments received on this
document. The preferred alternative may be a blend of more than one of the alternatives
evaluated in this EIS. The preferred alternative may or may not be the environmentally
preferred alternative, which will be identified in the Record of Decision (ROD). The
environmental effects of the preferred alternative will be explained in the final EIS and

summarized in the ROD.

Reviewers are not constrained to comment solely on the specific alternatives in this EIS but
may recommend a preferred alternative that combines elements of several alternatives

presented in this draft EIS.

NMFS encourages reviewers to perform the following activities:

1.

Review the draft EIS to gain an understanding of how it is organized and how the
alternatives are framed and analyzed.

Carefully consider the information provided in Chapters 4 and 5, Environmental
Consequences and Cumulative Effects, respectively.

After considering the effects, comment on how NMFS should formulate a preferred

alternative for publication in the final EIS and ROD.
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2.2 Proposed Action

Under the Proposed Action, the National Marine Fisheries Service (NMFS) would evaluate the two
proposed Puget Sound hatchery resource management plans (RMPSs) and appended hatchery genetic and
management plans (HGMPs) discussed in Chapter 1, Purpose of and Need for the Proposed Action, for
Endangered Species Act (ESA) compliance. Upon concurrence by NMFS, the RMPs and HGMPs would
achieve the conservation standards of the ESA as set forth in Limit 6 of the 4(d) rule for listed Puget
Sound Chinook salmon (65 Fed. Reg. 42422, July 10, 2000), and steelhead (73 Fed. Reg. 55451,
September 25, 2008). NMFS would conduct an ESA section 7 consultation to determine whether the
action would likely jeopardize the continued existence of any listed species. The two RMPs and appended
HGMPs for Puget Sound hatcheries would be implemented by the Washington Department of Fish and
Wildlife (WDFW) and the Puget Sound treaty tribes (hereafter referred to as the co-managers).

As discussed in Subsection 1.1, Introduction, the EIS does not have a specific term or duration. The term
of the EIS will continue until such time as new information, actions, or changes in baseline conditions

warrant additional NEPA review.
In March 2004, NMFS received two RMPs from the Puget Sound hatchery co-managers:

e Puget Sound Chinook Salmon Hatcheries—A Component of the Comprehensive Chinook
Salmon Management Plan (WDFW and PSTT 2004)

e Resource Management Plan—Puget Sound Hatchery Strategies for Steelhead, Coho Salmon,
Chum Salmon, Sockeye Salmon & Pink Salmon (PSTT and WDFW 2004)

2.2.1 Context for the Alternatives

The submitted RMPs describe the overall role of hatcheries in achieving the co-managers’ resource
management goals, and include proposed conservation measures for listed Puget Sound Chinook salmon
(Oncorhynchus tshawytscha) and steelhead (O. mykiss), and Hood Canal summer-run chum salmon

(O. keta). Appended to the RMPs are 117 HGMPs that describe in greater detail 133 individual hatchery
programs that are operated at 49 hatchery facilities and 13 net pens (Table 1.5-1). In addition, there are

several facilities where the co-managers rear fish for a short time just prior to release.

Hatchery programs in the project area are described in Subsection 1.4, Project and Analysis Areas. These

include programs for steelhead and Chinook salmon, coho salmon (O. kisutch), fall-run chum salmon
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(O. keta), sockeye salmon (O. nerka), and pink salmon (O. gorbuscha) from throughout the range of the
listed Puget Sound Chinook salmon Evolutionarily Significant Unit (ESU) and Puget Sound steelhead
Distinct Population Segment (DPS). The RMPs do not include Hood Canal summer-run chum salmon
programs because those programs were previously evaluated and approved (NMFS 2001a; 2001b).
Summer-run chum salmon hatchery programs are part of the comprehensive Summer Chum Management
Plan (WDFW and Point No Point Treaty Tribes [PNPTT] 2000) that has been reviewed and adopted by
NMFS as part of the recovery plan for Hood Canal summer-run chum salmon (72 Fed. Reg. 29121,

May 24, 2007).

This EIS discloses the impacts of HGMPs that have been submitted to NMFS under the RMPs (Box 2-2).
Although the RMPs were submitted in March of 2004, some HGMPs have changed over time in response
to changes in resource goals, budget considerations, and adaptive management. The oldest HGMP is from
2000, whereas the most recent HGMP that is analyzed in the EIS was submitted in 2012 (Table 1.5-1).
Environmental analyses of substantially changed or new HGMPs submitted since that time (e.qg.,
Chambers Creek winter-run steelhead programs) will be analyzed in the final EIS, or in a draft

supplemental EIS (Box 2-2), as warranted.

Box 2-2. How will new or changed HGMPs relate to this EIS?

The two hatchery RMPs reviewed in this EIS were submitted to NMFS in 2004. The HGMPs
reviewed in this EIS are shown in Table 1.5-1. Under the RMPs, changes to hatchery
programs (and new programs) resulting from adaptive management, new information, or
actions may occur over time. If new or changed HGMPs are submitted while this EIS is being
developed, they will be addressed in the final EIS, or publication of a draft supplemental EIS

may be required per Council on Environmental Quality regulations for supplemental reviews.

In addition, several circumstances have changed since 2004. For example, in 2007, Puget Sound steelhead
were listed as threatened under the ESA. In addition, several new programs have begun operations since
2004 with the intent of conserving and recovering listed salmon and steelhead populations. These include
new programs for South Fork Nooksack Chinook salmon, White River steelhead, Hood Canal steelhead,
Elwha River steelhead (79 Fed. Reg. 20801, April 14, 2014), and Elwha River pink salmon. Under the
RMPs and HGMPs, changes will continue to occur to hatchery programs over time in response to
adaptive management (Subsection 2.2.4, Adaptive Management). To accommodate changes, the RMPs
and HGMPs include performance monitoring, research, and adaptive management provisions, and the

action alternatives in this EIS identify potential adaptive management measures, as appropriate. In some
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cases, measures have already been incorporated in hatchery program plans. In other cases, the co-
managers will consider potential adaptive management measures and to the extent substantial changes are
proposed, will submit changed plans to NMFS. The plans, which will be evaluated by NMFS under
Limit 6 of the 4(d) rule [50 CFR 223.203(b)(6)], will explicitly address the impacts of the co-managers’

proposed programs on listed Puget Sound steelhead.

Adaptive management will be considered in this chapter and in Chapter 4, Environmental Consequences.
For the purposes of the EIS, it is not assumed that physical improvements to facilities will be made.
However, such improvements would be expected as funds become available. All facility improvements
would be evaluated under Federal and/or state NEPA/SEPA requirements (as applicable) at the time
proposals are submitted to NMFS or to a state agency.

2.2.2 Hatchery Management Goal and Strategies

As stated in the RMPs, the co-managers’ overall hatchery management goal is to protect, restore, and
enhance the productivity, abundance, and diversity of salmon and steelhead and their ecosystems to
sustain treaty ceremonial, treaty subsistence, treaty and non-treaty commercial and recreational fisheries,
non-consumptive fish benefits, and other cultural and ecological values using the following multi-part

strategy:

1. Protect and recover indigenous populations of salmon in watersheds where they still

occur.

2. Implement management actions that use the most locally adapted stock to re-establish
and sustain natural production in watersheds that no longer have indigenous populations,
but where natural production is possible given the existence of suitable or productive
habitat.

3. Manage watersheds that historically may not have supported self-sustaining, naturally
spawning populations for hatchery production, when desired, while maintaining habitat

for other fish species that are supported by these watersheds.

4. Protect treaty rights by providing fish for tribal harvest.
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Under the Proposed Action, the co-managers would employ three watershed management strategies

related to how Chinook salmon recovery categories achieve their goal of protecting, restoring, and

enhancing salmon and steelhead productivity, as described in Table 2.2-1 (and see Box 2-3).

Table 2.2-1.  Chinook salmon populations and associated co-manager-assigned recovery categories
and watershed management strategies.
Recovery
Chinook Salmon Population Category Watershed Management Strategy
Elwha 1 Protect and recover indigenous
Dungeness populations in watersheds where they
NF Nooksack still occur.
SF Nooksack
Upper Sauk
Suiattle
Cascade
Upper Skagit
Lower Skagit
Lower Sauk
SF Stillaguamish
NF Stillaguamish
Skykomish
Snoqualmie
Cedar
Duwamish/Green
White
Sammamish 2 Implement management actions that
Puyallup use the most locally adapted stock to
Nisqually re—estab_lish_and sustain natural
Mid-Hood Canal production in w_atersheds that no
. longer have indigenous populations,
Skokomish but where natural production is
possible given the existence of suitable
or productive habitat.
Samish East Kitsap Tributaries 3 Manage watersheds that historically
Deep South Sound Tributaries may have not supported
Deschutes zeltf-rs;ustainir:jg nta}tural ;:r)]opucljati_onz for
. . . atchery production, when desired,
Eastside Tributaries of Hood Canal while myaFntaining habitat for other
species that are supported in these
watersheds.
Puget Sound Hatcheries Draft EIS 2-5 July 2014
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Box 2-3. What do recovery categories 1, 2, and 3 mean?

The co-managers developed three recovery categories and watershed management strategies
based on the current and historical distribution of Chinook salmon populations (Table 2.2-1).

At this time, such categories have only been identified for Puget Sound Chinook salmon.

Recovery category 1 — Includes Chinook salmon populations that are genetically unique and
indigenous to Puget Sound. Maintaining genetic diversity and integrity, and achieving
abundance levels for long-term sustainability are the highest priorities for populations in this

category.

Recovery category 2 — Includes Chinook salmon populations that were sustainable
historically but are not likely to be indigenous currently. These populations are primarily found
in southern Puget Sound and Hood Canal where hatchery production has been used
extensively to mitigate for natural production that has been lost to habitat degradation.
Historically, these areas were managed for hatchery production. Consequently, in many of
these systems, hatchery-origin and natural-origin Chinook salmon are currently

indistinguishable on the spawning grounds.

Recovery category 3 — Includes Chinook salmon populations that are generally found in small
tributaries that may now have some natural spawning, but never historically had independent,
self-sustaining populations. Salmon in these watersheds are probably hatchery strays or
progeny from hatchery strays. The small tributary spawning aggregations characteristic of this
category do not meet the current definition of independent populations. There are no
populations of Chinook salmon in recovery category 3 that are part of the Puget Sound
Chinook Salmon ESU.

Recovery categories for associating populations with watershed management strategies and actions have

not been developed by the co-managers for species other than Chinook salmon.

Specific goals, objectives, and strategies for each hatchery program are contained in individual HGMPs.
The specific goals consider current habitat conditions, the potential for and likely pace of recovering

needed habitat, and harvest needs in each watershed.
2.2.2.1 Artificial Production Strategies

As described in Subsection 1.5.2, History of Hatcheries in Puget Sound, and Subsection 2.2.2, Hatchery
Management Goals and Strategies, the two main benefits of hatcheries are increased abundance of salmon

for harvest (i.e., harvest hatchery programs) and conservation and recovery of depressed natural-origin
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populations (i.e., conservation and recovery hatchery programs) (Table 2.2-2). The co-managers’ hatchery
strategies vary based on the specific goals of the hatchery program. For example, a program designed to
help recover a species would be managed differently than a program designed to augment harvest. Each
strategy has its own risks and benefits. To provide a systematic approach to addressing the different risks
and benefits of hatcheries, the co-managers have classified their hatchery programs based on 1) the
intended benefit of the hatchery program, and 2) whether the hatchery-origin fish are intended to spawn in
the wild with natural-origin fish.

Table 2.2-2.  Uses of hatchery program strategies by management objective.

Primary Management Hatchery Program Strategy

Objective

Integrated Isolated

Conservation and Recovery?

Prevent extinction

Increase natural-origin
recruits

Reintroduction
Research
Harvest

Prevent extinction

Create reserve populations in case
other recovery options fail

Gene banking until reintroduction
Research
Harvest

Harvest

When isolated production
approach is not feasible

While developing locally
adapted stocks

During rebuilding
Mitigation
Research

Harvest

Create new or enhance existing
fishing opportunities
Mitigation

Research

Harvest

Source: WDFW and PSTT (2004).
1 Many natural-origin and hatchery-origin populations would have some level of incidental harvest even if the primary objective
is not for harvest.

The RMPs describe two strategies related to the degree of interaction and similarity between hatchery-
origin and natural-origin populations: integrated production strategies and isolated production! strategies.
Integrated and isolated strategies can apply to either harvest or conservation hatchery programs, or both.
Research hatchery programs are designed to improve salmon management practices associated with

hatchery reform.

! solated production strategies are also commonly referred to as segregated production strategies.

Puget Sound Hatcheries Draft EIS 2-7 July 2014



~N o o &~ w

oo

10
11

12

13

Chapter 2 — Alternatives

Integrated hatchery programs are designed so that differences between hatchery-origin and natural-origin
fish are minimized, and that hatchery-origin fish are integrated with the local populations included in

ESUs or DPSs. Integrated hatchery programs may be used to support conservation and harvest.

Isolated hatchery programs produce fish that are different from local populations, and are designed to
prevent hatchery-origin fish from spawning in the wild or to avoid interbreeding and ecological
interactions between hatchery-origin and natural-origin populations. Isolated hatchery programs support
harvest and generally do not contribute to recovery or conservation of populations in ESUs or DPSs.

As shown in Table 2.2-3, of the total number (133) of co-managers’ hatchery programs, 60 percent are
isolated hatchery programs, and 40 percent are integrated hatchery programs. Seventy-seven percent are
harvest programs, 20 percent are conservation programs, and the remaining 3 percent are research

programs.

Table 2.2-3.  Number of programs by species and hatchery program strategy.

Hatchery Program Strategy
Integrated Isolated

Species Harvest | Conservation Research Harvest Conservation Research Total
Chinook 11 13 2 19 2 1 48
salmon
Coho 9 4 0 30 0 0 43
salmon
Chum 6 1 0 7 0 0 14
salmon?
Pink 0 1 0 2 0 0 3
salmon
Sockeye 1 1 0 0 0 0 2
salmon
Steelhead 0 4 0 19 0 0 23
Totals 27 24 2 77 2 1 133
(Percent) (20) (18) (2) (57) 2) 1) (100)

1 Programs producing Hood Canal summer-run chum salmon are not included. Those programs are not included in the RMP.
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2.2.3  Guidelines for Each Artificial Production Strategy

The co-managers developed strategy-specific guidelines for desired operating conditions for each
artificial production strategy (Appendix A in WDFW and PSTT 2004). Each HGMP describes in more

detail the operating procedures and guidelines applied to specific hatchery programs.

2.2.4 Adaptive Management

The RMPs include guidelines and operating procedures for addressing changes over time through an
adaptive management process that would be used under the Proposed Action. Adaptive management is a
deliberate process of using research, monitoring, and scientific evaluation in making decisions in the face
of uncertainty (Hollings 1978; Walters 1986).

As described in the RMPs, adaptive management can be active or passive. Active adaptive management is
often associated with large-scale experiments where decisions can only be informed upon completion of
the experiment. Passive adaptive management uses the best available scientific information to make
decisions initially, but also specifies multiple, future decision points where new information is analyzed
and incorporated into decisions. Evolutionary problem solving encourages managers to experiment with
innovation independently and share results (Anderson et al. 2003). Change depends largely on the extent
of participation, communication, and commitment among those participating in the adaptive management

process.

Under the Proposed Action, the RMPs’ adaptive management framework would combine passive

adaptive management and evolutionary problem solving. The framework has several key elements:

Monitoring and research

e Scientific tools for evaluating hatchery operations, including statistical analysis, risk-benefit

assessments, and independent scientific review

e A decision-making framework for considering in-season, annual, and long-term changes in

hatchery program objectives and resolving disputes

Implementation of hatchery program actions using available resources

Each of these key elements is described in more detail in the following subsections.
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2.2.4.1 Monitoring, Research, and Evaluation

Monitoring and research would provide new information for evaluating hatchery programs under the
passive adaptive management strategy. The co-managers currently monitor fish culture at all state and
tribal facilities, and would continue with this monitoring under the Proposed Action. However, funding
limitations constrain implementation of comprehensive hatchery program monitoring. Thus, as described
in the RMPs, the co-managers would continue to place highest priority on: 1) marking and sampling
hatchery-origin fish, 2) developing genetic baselines of hatchery-origin and natural-origin populations,
3) selecting hatchery broodstock, 4) controlling for disease, 5) providing fish screening and passage, and
6) abating hatchery pollution (Monitoring Oversight Committee 2002). A summary of monitoring
activities for these activities is contained in Appendix B of WDFW and PSTT (2004).

Research and evaluation would continue to help explain trends in monitoring outcomes, provide
information for developing better risk assessments, and test new ideas and practices for improving
hatcheries. Although funding for research is also limited, the co-managers would continue to actively
work with NMFS and independent scientists? to identify and conduct critical research in Puget Sound on
the genetic, ecological, and demographic effects of salmon and steelhead hatchery programs on the
survival and productivity of listed and non-listed salmon and steelhead populations. Summaries of
research are contained in Appendix C of WDFW and PSTT (2004).

2.2.4.2 Scientific Tools for Evaluating Hatchery Operations

Scientific tools for adaptive management evaluations of hatchery programs include benefit-risk

assessments and independent scientific reviews, which would continue under the Proposed Action.
2.2.4.2.1 Benefit-Risk Assessments

The co-managers developed the Benefit-Risk Assessment Procedure tool to evaluate the benefits and risks
of hatchery programs in the ecological context of each watershed (WDFW 2001). This tool has been used
to systematically analyze benefits and risks of hatchery programs for Chinook salmon and identify needed

changes in hatchery program plans.

2 For example, the Hatchery Scientific Review Group.
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2.2.4.2.2 Independent Scientific Review

Independent scientific review is an important way to obtain new insights and maintain scientific
credibility. The RMPs state there are at least two major mechanisms available to obtain independent
scientific reviews in support of the adaptive management provisions of the RMPs and HGMPs. First,
from 2001 to 2003, the Hatchery Scientific Review Group (HSRG) served as an independent scientific
panel that worked with the co-managers to produce guidelines and recommended actions to help ensure
that the goals of hatchery reform are met while reducing adverse effects of hatchery operations
(Subsection 1.5.3, Other Reviews of Puget Sound Hatchery Programs). The HSRG reviewed all hatchery
programs in western Washington and developed recommendations for changes to those programs based
on dual goals of recovering natural-origin salmon and steelhead populations and providing for sustainable
fisheries. The work of the HSRG informed development of draft HGMPs and has continued on a limited
basis. Second, the co-managers may use ad hoc independent scientific review panels to address specific
issues on a case-by-case basis. The key to such reviews is identifying appropriate experts with the
willingness and time to participate. The American Fisheries Society is an example of a professional

organization that can help coordinate and organize independent scientific review panels.

Scientific tools, such as these for evaluating hatchery operations, are important for informing policy
decisions. However, scientific tools do not create or dictate policy changes for implementing hatchery
reform. Under the RMPs, political, social, and legal goals would be considered and incorporated through
co-manager policy review. Under the RMPs, the process for policy review, implementation, or
modification of technical recommendations resulting from monitoring, research, evaluations, benefit-risk
assessments, or independent scientific review would be reached through the legal and policy decision-

making framework described below.

2.2.4.3 Decision-making Framework

As described in Subsection 1.7.2.3, Puget Sound Salmon Management Plan, the Puget Sound Salmon
Management Plan is the implementation framework for the allocation, conservation, and equitable sharing
principles that govern the joint management of salmon resources in Puget Sound between the Puget
Sound treaty tribes and the State as defined under United States v. Washington (1974). The RMPs in turn
provide the tools and processes for making changes in hatchery plans and operations in Puget Sound to

meet the noted principles. These tools and processes are 1) descriptions of standard modes of operating
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hatchery programs developed by the co-managers (i.e., via Equilibrium Brood Documents), 2) annual
descriptions and review of the operating objectives and changes from the standard program that can be
used for annual planning (i.e., via Future Brood Documents®

[http://wdfw.wa.gov/hatcheries/future_brood.html], and co-managers’ Fish Disease Policy [NWIFC and

WDFW 2006]), 3) management plans to coordinate co-manager activities and priorities, 4) exchange of

technical information and analyses through coordinated information systems, and 5) dispute resolution.

The co-management decision-making framework described in the RMPs would be implemented using
policy review, decisions, and allocation of resources to improve the performance of hatchery programs in
meeting their objectives. Attention would be focused at regular intervals in a three-tiered process

(Table 2.2-4). This approach is consistent with a passive adaptive management and evolutionary problem
solving strategy. The most important review and decision-making steps would occur in tier 1, wherein
every 3 to 5 years hatchery programs and monitoring data would be reviewed, which may lead to
recommendations for changing programs, equilibrium brood documents, practices, and HGMPs

(Table 2.2-4).

Table 2.2-4.  Components of the adaptive management decision-making framework.

Time Implementation
Tier Interval Documents Evaluation Tools Dispute Resolution
Tierl | 3to5 « Equilibrium Brood « Monitoring and evaluation « Co-management
years Documents « Independent scientific review | Mmeetings
e HGMPs « Benefit-risk assessment « Annual state/tribal co-
managers’ meeting
Ter2 | Annual « Future Brood « Risk assessment « Co-management
Documents « Co-manager review meetings
« Hatchery reform « Annual state/tribal co-
recommendations managers’ meeting
Tier 3 | Within-year « Fish transfer requests « Risk assessment « Co-management
« Co-managers’ Fish « Co-manager review meetings
Disease Policy

3 The Equilibrium Brood Document (EBD) and Future Brood Document (FBD) annually describe production goals and plans for
hatcheries agreed upon by WDFW, Puget Sound treaty tribes, the Northwest Indian Fisheries Commission, and the U.S. Fish and
Wildlife Service. The documents are compiled annually by WDFW for review by the co-managers. The documents include goals
and operational details such as stock source, egg-takes, transfers, release timing, and numbers to be released. Using the EBDs as
a basis, FBDs are pre-season hatchery planning documents for the upcoming broodstock collection and fish rearing season

(July 1 to June 30). After agreement among the parties, the FBD becomes the current EBD, and the cycle repeats. For more
information see http://wdfw.wa.gov/hatcheries/future_brood.html
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In tier 2, individual hatchery programs would be evaluated annually (Table 2.2-4). Future Brood
Documents are key implementation documents in this tier. They would describe production objectives
and program changes, and identify hatchery reform recommendations developed through independent
scientific review. Risk assessment modeling provides a tool for analyzing the changes, should it be

necessary. Dispute resolution under the RMPs would occur as described above for tier 1.

In tier 3, the co-managers would evaluate within-year changes from the Future Brood Document

(Table 2.2-4). These changes may involve transfers of fish (adults, gametes, or juveniles for growing and
release) between watersheds. Failure of the co-managers to agree to the change may lead to dispute
resolution as described for the other tiers.

2.2.4.4 Implementation of Changes to Hatchery Program Actions

Under the Proposed Action, the RMPs call for hatchery programs to evolve as needed in response to
monitoring, research, and evaluation, conducted through the adaptive management process. Specific
hatchery program actions (including best management practices) that may be implemented over time in
changes to hatchery program plans as a result of the adaptive management process include:

e Decreases or increases in annual juvenile fish production levels at certain locations

e Changes in juvenile release locations

o Increased use of locally adapted stocks and integrated production strategies

e Changes in marking and tag recovery practices

e Facility improvements designed to limit impacts to natural systems (such as improving water
intake screens to comply with current state and Federal guidelines, or construction or
improvement of pollution abatement systems to lessen facility impacts from hatchery effluent

water)
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o Facility improvements that result in more efficient and/or effective operations (such as

installation of new predator deterrent systems or repair of rearing containers)*

e Improvements that result in better management of adult hatchery-origin fish as they return to
and/or reside on the spawning grounds

o Installation of weirs to reduce the number of hatchery-origin fish in natural spawning areas

e Construction of ponds to improve imprinting of juvenile releases so that homing of hatchery-

origin adults to desired areas is improved
e Revisions to co-manager fish health policies
e Increases in the proportion of natural-origin fish in hatchery broodstock

e Implementation of other actions consistent with the RMP management guidelines
(Appendix A in WDFW and PSTT 2004)

A database, called the Salmon Conservation Reporting Engine (SCoRE), is being developed by WDFW
and would help track changes made to their hatchery programs, and how those changes relate to salmon
recovery. A SCoRE website and database can be found at
https://fortress.wa.gov/dfw/score/score/recovery/recovery.jsp#score. Puget Sound tribes would continue
to track hatchery actions at their local levels, and tribal hatchery reform actions funded under the Pacific
Coastal Salmon Recovery Fund would be documented in that program’s database

(https://www.webapps.nwfsc.noaa.gov/apex/f?p=227:1).

2.3 Development of Alternatives

Beginning in August 2004 and continuing through 2011, NMFS solicited and considered public comment
on the development of alternatives for this EIS. A series of meetings was convened by NMFS and
included the general public, the co-managers, and NMFS staff to identify issues and gather input on

possible EIS alternatives. Based on all input received during scoping (Subsection 1.6, Scoping and

4 Facility improvements would occur as funds become available. All facility improvements would be evaluated under Federal
and/or state NEPA/SEPA requirements (whichever is applicable) to determine the appropriate environmental documentation and
permitting requirements necessary for the improvements.

July 2014 2-14 Puget Sound Hatcheries Draft EIS


https://www.webapps.nwfsc.noaa.gov/apex/f?p=227:1

[

10
11
12
13
14

15

16
17
18

19

20
21
22
23
24

25

26
27

Chapter 2 — Alternatives

Relevant Issues) and discussions with co-managers, issues relevant to development of EIS alternatives

are:

Modify hatchery programs, including eliminating some programs altogether, to help conserve

natural-origin salmon and steelhead, particularly ESA-listed species.
o Modify hatchery programs to provide more fishing opportunities.

o Change hatchery production, release methods, and locations to minimize undesired effects on
listed species.

The public scoping process identified 12 potential alternatives. Of these 12 alternatives, 3 were found to
represent the full range of reasonable alternatives because they met the purpose and need for the Proposed
Action and their components differed meaningfully among the other alternatives analyzed. Nine potential
alternatives were carefully considered but eliminated from detailed analysis because they would not meet
the purpose and need for the action, are already encompassed by other alternatives analyzed in detail and
thus would not provide new information for the decision-maker to consider, would likely occur under the

Proposed Action’s adaptive management plan, and/or would not be technically feasible.

2.4  Alternatives Analyzed in Detail

The four alternatives described in this subsection include a no-action alternative and three action
alternatives, one of which is the Proposed Action. A table summarizing the key components of each

alternative is provided at the end of this chapter (Table 2.6-1). The alternatives analyzed in detail are:

e The No-action Alternative (Alternative 1)

Under this alternative, NMFS would not evaluate and make take determinations under the
ESA section 4(d) rules for the co-managers’ Puget Sound hatchery RMPs and appended
HGMPs. For analysis purposes, it is assumed that hatchery production would continue at
current levels (Subsection 2.4.2, Alternative 1, No Action). It is also assumed that adaptive

management provisions would not be applied.

o The Proposed Action (Alternative 2)

This alternative consists of hatchery operations as proposed under the co-managers’ RMPs

and appended HGMPs. NMFS would evaluate and make take determinations under the ESA
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section 4(d) rules, and adaptive management provisions in the RMPs would be applied.
Hatchery program sizes would meet conservation requirements for listed species, harvest
benefits would continue, and conservation measures would be applied to all programs to

reduce risks.

A Reduced Production Alternative (Alternative 3)

Compared to Alternative 2, this alternative would provide greater conservation benefits to
salmon and steelhead. Under this alternative, hatchery production for the purpose of harvest
would be reduced 50 percent® for all Chinook salmon, coho salmon, and steelhead programs
in watersheds having Chinook salmon populations in recovery categories 1 and 2

(Table 2.2-1), where watershed management strategies are oriented at protecting and
recovering indigenous populations where they still occur, and where management actions use
the most locally adapted stock to re-establish natural production in watersheds in which
suitable habitat exists but indigenous populations no longer occur. Reductions would not
occur in watersheds having recovery category 3 populations that may not have historically
supported, self-sustaining natural populations. NMFS would evaluate and make take
determinations under the ESA section 4(d) rules, and adaptive management provisions in the
RMPs would be applied. Harvest benefits would be reduced but would continue, and

conservation measures would be applied to all programs to reduce risks to listed species.
An Increased Production Alternative (Alternative 4)

Compared to Alternative 2, this alternative would provide more harvest benefits. Under this
alternative, hatchery production would increase for programs where existing facility and
funding capacity exists to do so. No new facilities or water sources would be developed. The
additional production would depend on the match of available hatchery capacity with the
broodstock collection, spawning, incubation, and rearing needs of the fish species produced.

Increases could occur for programs whose purposes include harvest and/or conservation.

5 During scoping some commenters proposed an alternative with increased hatchery production, whereas others proposed
decreased hatchery production. Therefore, the 50 percent value was chosen to reflect a balance. This percentage was deemed
robust for analysis and likely to provide useful information for the decision maker.
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Increases in production would need to be in compliance with the ESA. NMFS would evaluate
and make take determinations under the ESA section 4(d) rules, and adaptive management
provisions in the RMPs would be applied. Program size and harvest benefits would increase,

and conservation measures would be applied to all programs to reduce risks to listed species.
More detail on each alternative is presented in the subsections below.
2.4.1  Actions Common to All Alternatives
Actions associated with hatchery management that do not vary across the alternatives include:

o Rearing and release timing of juveniles (e.g., the locations and times hatchery-origin

juveniles are released)

e Broodstock choice (e.g., local, natural-origin stock, or out-of-ESU hatchery-origin stock)

e Hatchery funding (e.g., for operation and maintenance or structures)

o Management of fish to reduce risk of disease (e.qg., testing, isolation, and prophylactic

treatments)
e Fish passage at hatcheries (e.g., operation of fishways or weirs)
e Screens on water intake structures (e.g., placement and use of diversion screens)
o Water supplies (e.g., consistent with water rights)
e Marking and detection of tagged fish (e.g., fin-marking and coded-wire tagging)

e Harvest production (e.g., consistent with the Puget Sound Comprehensive Chinook
Management Plan: Harvest Management Component (Puget Sound Indian Tribes [PSIT] and
WDFW 2010), and other ESA-approved harvest plans)

Puget Sound Hatcheries Draft EIS 2-17 July 2014
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Chapter 2 — Alternatives

2.4.2  Alternative 1 (No Action)
2.4.2.1 Description of Alternative

As summarized in Table 2.6-1, under Alternative 1, the co-managers’ RMPs and HGMPs would not be
evaluated and approved by NMFS, and NMFS would not make a take determination under Limit 6 of the
ESA 4(d) rule for Puget Sound salmon or Puget Sound steelhead. Section 9 take prohibitions would
continue to apply to the co-managers’ hatchery activities (65 Fed. Reg. 42422, July 10, 2000 and 73 Fed.
Reg. 55451, September 25, 2008). In addition, under Alternative 1, the hatchery adaptive management
processes may not be similar to what is described in the RMPs and HGMPs. Thus, it is assumed that the
watershed management strategies by recovery category (Subsection 2.2.2, Hatchery Management Goals
and Strategies) and the formal adaptive management process (Subsection 2.2.4, Adaptive Management),
would not be in place under Alternative 1. NMFS cannot make any assumptions about alternative
permitting processes, potential litigation, or possible enforcement actions that could occur if NMFS fails
to approve the RMPs under Limit 6 of the ESA 4(d) rule.

Under Alternative 1, no new facilities would be constructed, no existing facilities would be expanded, and
no modifications of existing water supplies would be made. In addition, the alternative does not presume
that harvest regulations would change to accommodate changes in hatchery production. Harvest regimes
for Chinook salmon and other fish species would continue to be consistent with the co-managers’ 2010
ESA-approved Puget Sound Comprehensive Chinook Management Plan: Harvest Management
Component (PSIT and WDFW 2010), and other ESA-approved harvest plans.

2.4.2.2 Juvenile Fish Production Levels

The annual production levels under Alternative 1 would total 147 million juvenile fish (Table 2.4-1). This
production level is based on draft HGMPs identified in Table 1.5-1. All HGMPs are consistent with the
proposed RMPs.

Under Alternative 1, Chinook salmon and chum salmon would be the most commonly produced species,
and steelhead and pink salmon would be the least commonly produced species (Table 2.4-1). Production
levels for individual hatchery programs can be found in Appendix A, Puget Sound Hatchery Programs

and Facilities.
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Table 2.4-1.  Annual juvenile production levels (in thousands) for all alternatives and percent changes
relative to Alternative 1.
Alternative 1 Alternative 2 Alternative 3 Alternative 4
(No Action) (Proposed Action) (Reduced Production) | (Increased Production)
Percent Percent Percent
Change Reduction Increase
from from from
Species Number Number Alt. 1 Number Alt. 1 Number Alt. 1
Chinook Salmon 45,317 45,317 0 37,182 18 51,307 13
Coho Salmon 14,592 14,592 0 11,391 22 18,478 27
Steelhead 2,468 2,468 0 1,409 43 2,561 4
Chum Salmon 44,995 44,995 0 44,475 1 57,495 28
Pink Salmon 4,500 4,500 0 4,500 0 5,000 11
Sockeye Salmon 35,125 35,125 0 35,125 0 35,125 0
Total 146,997 146,997 0 135,082 8 169,967 16

Source: Draft HGMPs.

2.4.3 Alternative 2 (Proposed Action)

2.4.3.1 Description of Alternative

As summarized in Table 2.6-1, under Alternative 2, NMFS would evaluate and make determinations on
whether the proposed RMPs and HGMPs addressed criteria under Limit 6 of the ESA 4(d) rule for Puget

Sound Chinook salmon, Hood Canal summer-run chum salmon, and Puget Sound steelhead. If the

hatchery programs were determined to meet the Limit 6 criteria, ESA section 9 take prohibitions would

not apply to hatchery activities that are undertaken in compliance with the co-manager RMPs.

Under Alternative 2, the co-managers would implement watershed management strategies associated with

recovery categories (Subsection 2.2.2, Hatchery Management Goals and Strategies), and the three-tiered

adaptive management process described in the RMPs and HGMPs (Subsection 2.2.4, Adaptive

Management), which includes monitoring, research, and evaluation to determine if the programs are

meeting stated objectives and are adequately protective of listed fish. Hatchery production levels could

change over time based on results from the adaptive management process.

As under the No-action Alternative, no new facilities would be constructed under Alternative 2, no

existing facilities would be expanded, and no modifications of existing water supplies would be made. In

addition, the alternative does not presume that harvest regulations would change to accommodate changes
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in hatchery production. Harvest regimes for Chinook salmon and other fish species would continue to be
consistent with the co-managers’ 2010 ESA-approved Puget Sound Comprehensive Chinook
Management Plan: Harvest Management Component (PSIT and WDFW 2010), and other ESA-approved

harvest plans, respectively.
2.4.3.2 Juvenile Fish Production Levels

Under Alternative 2, the annual production levels for hatchery programs would be the same as under
Alternative 1 (Table 2.4-1).

2.4.4  Alternative 3 (Reduced Production)

2.4.4.1 Description of Alternative

As summarized in Table 2.6-1, under Alternative 3, as under Alternative 2, NMFS would evaluate and
make take determinations under Limit 6 of the 4(d) rule for Puget Sound Chinook salmon, Hood Canal
summer-run chum salmon, and Puget Sound steelhead. If the programs described under Alternative 3
were determined to meet the Limit 6 criteria, ESA section 9 take prohibitions would not apply to hatchery
activities that are undertaken in compliance with the RMPs.

Under Alternative 3, the co-managers would implement watershed management strategies associated with
recovery categories (Subsection 2.2.2, Hatchery Management Goals and Strategies), and the three-tiered
adaptive management process described in the RMPs and HGMPs (Subsection 2.2.4, Adaptive
Management), which includes monitoring, research, and evaluation to determine if the programs are

meeting stated objectives and are adequately protective of listed fish.

Alternative 3 would increase protection of natural-origin Puget Sound Chinook salmon populations by
reducing production of hatchery-origin fish. The implied assumption of this alternative is that compared
to Alternative 1, release of fewer hatchery fish would reduce the risks of genetic degradation and
ecological interactions between hatchery-origin and natural-origin fish. All other components of the co-

managers’ RMPs and HGMPs as described under Alternative 2 would be applied under Alternative 3.

Under Alternative 3, hatchery programs designed to increase harvest opportunities for Chinook salmon,
steelhead, and coho salmon would decrease 50 percent in watersheds that support Chinook salmon
populations in recovery categories 1 and 2 (see Subsection 2.2.2, Hatchery Management Goals and

Strategies, for descriptions of recovery categories 1 and 2). There would be no changes to production
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levels in hatchery programs designed to aid in the recovery of Chinook salmon (Table 2.4-2). In addition,
chum salmon, pink salmon, and sockeye salmon are not known to prey on, or significantly compete with,
Chinook salmon (Subsection 3.2.5.4.1, Hatchery Program Risks and Benefits; and Appendix B, Hatchery
Effects and Evaluation Methods for Fish). Thus, production levels for chum salmon, pink salmon, and
sockeye salmon programs would remain at current levels in watersheds that support recovery category 1
and 2 Chinook salmon populations. There would be no changes to production levels in watersheds with
recovery category 3 Chinook salmon populations because Chinook salmon in those watersheds do not
need to reach viable status to recover the Puget Sound Chinook Salmon ESU (Ruckelshaus et al. 2002).

As under Alternative 1, no new facilities would be constructed, no existing facilities would be expanded,
and no modifications of existing water supplies would be made under Alternative 3. In addition, this
alternative does not assume that harvest regulations would change to accommodate changes in hatchery
production. Harvest regimes for Chinook salmon and other species would continue to be consistent with
the co-managers’ 2010 ESA-approved Puget Sound Comprehensive Chinook Management Plan: Harvest
Management Component (PSIT and WDFW 2010), and other ESA-approved harvest plans.

2.4.4.2 Juvenile Fish Production Levels

The annual production levels under Alternative 3 would be about 135 million fish, or 12.0 million fish

(8 percent) less than under Alternative 1 (Table 2.4-1). Compared to Alternative 1, steelhead production
would be reduced 43 percent, Chinook salmon production would be reduced 18 percent, coho salmon
production would be reduced 22 percent, and chum salmon production would be reduced 1 percent. There
would be no reductions in pink salmon and sockeye salmon production compared to Alternative 1.
Production levels for individual hatchery programs can be found in Appendix A, Puget Sound Hatchery

Programs and Facilities.

Puget Sound Hatcheries Draft EIS 2-21 July 2014



Chapter 2 — Alternatives

Table 2.4-2.  Alternative 3 reductions in hatchery production by species and program type relative to Alternative 1 by Chinook salmon recovery
category.
Recovery Chinook Salmon Hatchery Programs Coho Salmon Hatchery Programs Steelhead Hatchery Programs
Category of Net Chum Pink Sockeye
Chinook Harvest (in | Pensin Salmon Salmon Salmon
Salmon fresh Marine Hatchery | Hatchery | Hatchery
Populations | Conservation | Harvest | Research | Conservation water) Waters | Conservation Harvest Programs | Programs | Programs
Category 1 No Change 50% No No Change 50% No No Change 50% No No No
Reduction | Change Reduction | Change Reduction Change Change Change
Category 2 No Change 50% No No Change 50% No No Change 50% No No No
Reduction | Change Reduction | Change Reduction Change Change Change
Category 3 No Change No No No Change No Change No No Change No Change No No No
Change Change Change Change Change Change
July 2014 2-22 Puget Sound Hatcheries Draft EIS
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245 Alternative 4 (Increased Production)
2.45.1 Description of Alternative

As summarized in Table 2.6-1, under Alternative 4, as under Alternative 2, NMFS would evaluate and
make take determinations under Limit 6 of the 4(d) rule for Puget Sound Chinook salmon, Hood Canal
summer-run chum salmon, and Puget Sound steelhead. If the hatchery programs described under
Alternative 4 were determined to meet the Limit 6 criteria, then ESA section 9 take prohibitions would
not apply to hatchery activities that are undertaken consistent with this alternative.

Under Alternative 4, the co-managers would implement the watershed management strategies associated
with all recovery categories (Subsection 2.2.2, Hatchery Management Goals and Strategies) and the three-
tiered adaptive management process described in the RMPs and HGMPs (Subsection 2.2.4, Adaptive
Management), which includes monitoring, research, and evaluation to determine if the programs are

meeting stated objectives and are adequately protective of listed fish.

Alternative 4 would increase production of hatchery-origin fish to provide additional fishing opportunities
for Indian tribes, commercial fishers, and recreational anglers. As described for the other action
alternatives, all other components of the co-managers’ RMPs and HGMPs would be applied under

Alternative 4.

Production would be increased at all Puget Sound hatcheries where additional existing capacity exists
(Table 2.4-3). Different species of salmon and steelhead have different hatchery facility requirements for
water gquantity, water quality, water temperature, rearing time, and the density under which they can be
held. Unused capacity would be used to produce the species in quantities that would be most suitable for

the individual hatchery facility at which capacity exists.

As under Alternative 2, no new facilities would be constructed, no existing facilities would be expanded,
and no modifications to existing water supplies would be made under Alternative 4. In addition, the
alternative does not presume that harvest regulations would change to accommodate increased hatchery
production. Harvest regimes for Chinook salmon and other species would continue to be consistent with
the co-managers’ 2010 ESA-approved Puget Sound Comprehensive Chinook Management Plan: Harvest
Management Component (PSIT and WDFW 2010), and other ESA-approved harvest plans.
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2.4.5.2 Juvenile Fish Production Levels

The annual production levels under Alternative 4 would total about 170 million fish, or about 23 million
fish (16 percent) more than under Alternative 1 (Table 2.4-1). Coho salmon production would increase
27 percent compared to Alternative 1, chum salmon production would increase 28 percent, Chinook
salmon production would increase 13 percent, pink salmon production would increase 11 percent, and
steelhead production would increase 4 percent (Table 2.4-1). Production levels for individual hatchery
programs can be found in Appendix A, Puget Sound Hatchery Programs and Facilities.

2.5  Alternatives Considered but Eliminated from Detailed Analysis

Nine additional alternatives identified during scoping (Subsection 1.6, Scoping and Relevant Issues),
were carefully considered but eliminated from detailed analysis for one or more of the following reasons:

e Alternative(s) would not meet the purpose and need for action.

e Alternative(s) would be encompassed by other alternatives analyzed in detail and thus would

not provide new information for the decision-maker.

e Alternative(s) would not be feasible or practicable.

2.5.1 Eliminating All Hatchery Production Proposed in the Co-managers’ RMPs

This potential alternative would result in the elimination of production at 133 hatchery programs in Puget
Sound managed by the WDFW and/or the Puget Sound treaty tribes. This alternative is not analyzed in
detail because it would not meet the purpose and need for the Proposed Action; eliminating all hatchery
production would not meet ESA requirements of conserving listed species supported by conservation
hatcheries, may not meet Federal treaty trust responsibilities to tribes, and would not be technically

feasible.
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Table 2.4-3.  Alternative 4 increases in hatchery production® by species and program type relative to Alternative 1 by Chinook salmon recovery
category.
Chinook Salmon Coho Salmon Steelhead
Hatchery Programs Hatchery Programs Hatchery Programs
Recovery
Category of Net Chum Pink Sockeye
Chinook Pens in Salmon Salmon Salmon
Salmon Harvest (in | Marine Hatchery Hatchery Hatchery
Populations | Conservation | Harvest | Research | Conservation | fresh water) | Waters | Conservation | Harvest | Programs | Programs | Programs
4% No 36% No 4%
Category 1 No Change Increase Change No Change Increase Change No Change Increase No Change | No Change | No Change
3% No 9% No No 50%
Category 2 No Change Increase Change No Change Increase Change No Change Change Increase No Change | No Change
10% No 48% No 12% 35% 33%
Category 3 No Change Increase Change No Change Increase Change No Change Increase Increase Increase No Change
L Increases are where existing capacity exists that can support rearing needs of the species.
Puget Sound Hatcheries Draft EIS 2-25 July 2014
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When the Puget Sound Chinook Salmon ESU was listed as threatened in 1999, NMFS determined that
eight conservation hatchery programs were essential for the recovery of the ESU. Chinook salmon
produced in those hatchery programs were, therefore, listed along with natural-origin Chinook salmon

(64 Fed. Reg. 14308, March 24, 1999). In subsequent updated status reviews for the Puget Sound
Chinook Salmon ESU, NMFS concluded that fish produced in an additional 20 hatchery programs should
be listed because they contained a substantial portion of the genetic diversity remaining in the ESU
(NMFS 2011; 70 Fed. Reg. 37204, June 28, 2005; 76 Fed. Reg. 50448, August 15, 2011). Two new
Chinook salmon conservation hatchery programs are included in the ESU (Skookum Creek Hatchery and
Harvey Creek Hatchery) (79 Fed. Reg. 20802, April 14, 2014). At this time, Chinook salmon produced in
26 Puget Sound hatchery programs are listed under the ESA, and eliminating these programs would not
meet the underlying need for the Proposed Action. In addition, Puget Sound steelhead were listed in 2007.
Five new steelhead conservation hatchery programs are now included in the DPS (White River winter-
run, Hood Canal winter-run [Dewatto, Duckabush, North Fork Skokomish River], and Elwha River native
winter-run) (79 Fed. Reg. 20802, April 14, 2014). Eliminating these programs would not meet the

purpose and need for the Proposed Action.

The potential alternative may not meet treaty trust responsibilities. Eliminating all hatchery production
would greatly reduce, and in some cases eliminate, the opportunity for tribal harvest of salmon in Puget
Sound. It would also eliminate hatchery programs producing indicator stocks under the Pacific Salmon

Treaty (Subsection 1.7.1.3, Pacific Salmon Treaty).

Finally, this potential alternative would not be reasonable or practicable. Even if hatchery programs were
discontinued, adult hatchery-origin fish would return for about 5 years after the last juveniles were
released and it would take about three generations of salmon or steelhead (or 15 years), for the fish to
respond to changes in management actions. The effects from the hatchery production prior to that time,
such as changes in genetic diversity resulting from past and recent gene flow from hatchery-origin to
natural-origin fish and the loss of marine-derived nutrients from hatchery-origin fish spawning naturally,
would be expected to remain for the long term. Thus, the potential alternative would not represent a
landscape without influences from hatchery fish, and analysis of the alternative would not provide the
information necessary to address the reasons for the request for this alternative. In addition, the alternative
is infeasible to assess because it is not possible to distinguish hatchery-origin from natural-origin adults
for many populations of listed Puget Sound salmon and steelhead species with currently applied tools and

available data.
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2.5.2 Incorporation of All Hatchery Scientific Review Group Recommendations

This potential alternative would implement all recommendations made by the HSRG from 2002 to 2004
as an action alternative. This alternative is not analyzed in detail because the co-managers are already
implementing HSRG recommendations. For example, RCO (2012) indicates progress has been made in
increasing the percentage of WDFW’s Puget Sound hatchery programs that meet HSRG standards. In
addition, HSRG recommendations are already being incorporated into HGMPs, and the co-managers
intend to continue to implement them over time within the adaptive management framework of the RMPs
(Subsection 2.2.4, Adaptive Management). Thus, this potential alternative would not be substantially
different from the action alternatives.

2.5.3 Close Hatchery Programs when Natural-origin Chinook Salmon Populations Improve

This potential alternative would result in the closure of individual Chinook salmon hatchery programs
once the naturally producing Chinook salmon populations that the hatcheries support are acceptably self-
sustaining. This alternative is not analyzed in detail because it would be expected to occur within the
adaptive management framework of the co-managers’ proposed RMPs. Thus, this potential alternative is

not substantially different from the action alternatives.

2.5.4 Eliminate Chinook Salmon Hatchery Programs in Watersheds with Recovery Categories 1

and 2 Chinook Salmon Populations

This potential alternative would eliminate production of Chinook salmon from hatcheries in watersheds
having natural-origin Chinook salmon populations in recovery categories 1 and 2. All of the Chinook
salmon populations comprising the ESU reside in watersheds harboring in recovery categories 1 and 2.
This alternative is not analyzed in detail because it would not meet the purpose and need for the Proposed
Action as it would not meet ESA requirements of conserving listed Chinook salmon supported by
conservation hatcheries. In addition, it may not meet treaty trust responsibilities. Eliminating Chinook
salmon hatchery production in watersheds with recovery category 1 and 2 populations would greatly

reduce the opportunity for tribal and non-tribal harvest of Chinook salmon in Puget Sound.
2.5.5 Strict Adherence to the State’s Wild Salmonid Policy

This potential alternative would implement the Wild Salmonid Policy (WDFW and Western Washington
Treaty Tribes 1997) that was adopted in 1997 by WDFW. Since then, WDFW’s Wild Salmonid Policy

has been superseded by the hatchery reform policy (see Subsection 2.5.6, Strict Adherence to Current
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State Wild Salmon and Steelhead Policies). This hatchery reform policy would be applied by the State
through the adaptive management process under the RMPs. Thus, this potential alternative is not analyzed

because it is not substantially different from the action alternatives.

2.5.6  Strict Adherence to Current State Wild Salmon and Steelhead Policy

This potential alternative would implement the hatchery reform policy adopted by the Washington Fish
and Wildlife Commission in 2009 (WFWC 2009). The hatchery reform policy is internal to WDFW. The
hatchery reform policy already guides state hatchery programs, and would be used by the State through
the adaptive management framework of the co-managers’ proposed RMPs. Thus, this potential alternative
is not analyzed because it is not substantially different from the action alternatives.

2.5.7 Develop an Alternative that is More Protective of ESA-listed Steelhead

Puget Sound steelhead were listed as threatened under the ESA in 2007 (72 Fed. Reg. 26722, May 11,
2007). This potential alternative would specifically address the conservation needs of Puget Sound
steelhead. Hard et al. (2007) and Ford (2011) identify releases of out-of-DPS hatchery-origin steelhead as
a major concern for DPS diversity and viability. NMFS is in the process of formally identifying
individual populations (Myers et al. 2014) and associated viability criteria (Hard et al. 2014) for recovery
of Puget Sound steelhead. In addition, a recovery plan for this listed species has not been developed that
would inform planning for individual steelhead hatchery programs. However, under the action
alternatives, effects of hatchery programs for salmon and steelhead on listed Puget Sound steelhead are
evaluated, including the effects from steelhead releases that are not part of the DPS. Thus, this potential
alternative is not analyzed in detail because it is not substantially different from the action alternatives and

would be addressed within the adaptive management framework of the co-managers’ proposed RMPs.

2.5.8 Develop an Alternative that is More Protective of ESA-listed Summer-run Chum Salmon

Hood Canal summer-run chum salmon were listed as threatened under the ESA in 1999 (64 Fed. Reg.
14507, March 25, 1999). The hatchery programs described by the co-managers in the RMPs and HGMPs
are not expected to have substantive impacts on Hood Canal summer-run chum salmon in fresh water.
This is because the distribution of the Hood Canal Summer-run Chum Salmon ESU is limited to Hood
Canal, and only two hatchery programs produce summer-run chum salmon. Furthermore, releases from
other salmon and steelhead hatchery programs in watersheds containing summer-run chum salmon would

not occur until the majority of the natural-origin chum salmon juveniles have out-migrated from the
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systems, thus minimizing potential ecological risks. However, there could be some impacts to summer-
run chum salmon in nearshore marine habitats to the extent that natural-origin juveniles co-exist and
compete with hatchery-origin fish. Under the action alternatives, risks to all listed salmon and steelhead
species, including Hood Canal summer-run chum salmon, are evaluated, and adaptive management would
occur. Thus, this potential alternative is not analyzed in detail because it is not substantially different from
the action alternatives and would be addressed within the adaptive management framework of the co-

managers’ proposed RMPs.

2.5.9 Develop an Alternative Focusing on Protection of ESA-listed Southern Resident Killer
Whales

This potential alternative would focus on the conservation needs of Southern Resident killer whales in
Puget Sound, which were listed as endangered under the ESA in 2005 (70 Fed. Reg.69903, November 18,
2005). The status of Southern Resident killer whales is influenced by the availability of important food
sources, including adult Chinook salmon (Hanson et al. 2010). Partial compensation by hatcheries for
declines in natural-origin salmon populations may have benefitted Southern Resident killer whales
(Myers 2011). Under Alternative 4, Increased Production, hatchery production for salmon and steelhead
would be increased consistent with existing surplus hatchery capacity. Production of juvenile Chinook
salmon would increase to the extent that suitable surplus hatchery capacity exists for that species. Thus,

this potential alternative is not substantially different from Alternative 4, Increased Production.

2.6  Selection of a Preferred Alternative and an Environmentally Preferred Alternative

As explained in Subsection 1.6.6, Future Public Review and Comment, NMFS will review public
comment received on the draft EIS and prepare a final EIS. A preferred alternative will be identified in
the final EIS. The preferred alternative may be one of the alternatives or a combination of components of
more than one alternative. Information from the public review process will be used in choosing a
preferred alternative. In addition, the preferred alternative will be informed by the concurrent and
complex authorities that currently exist for the Puget Sound area, including United States v. Washington
(Subsection 1.7.2.2, United States v. Washington) and ESA recovery planning (Subsection 1.1.1, The

Endangered Species Act, and Subsection 1.7.4.1, Recovery Plans for Puget Sound Salmon).

Finally, NMFS will identify an environmentally preferred alternative in the ROD. This alternative may or

may not be the same as the preferred alternative.
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Table 2.6-1. Summary of key components among alternatives.

NMFS Review,
Evaluation, and
Approval of Plans

Number of
Hatchery-origin

Adaptive
Management and

Conservation Benefit
to Salmon and

Alternative under 4(d) Rules Fish Released Mitigation Measures® | Changes in Hatchery Programs Steelhead
Alternative 1 No evaluation and 146,997,000 Unknown Unknown Unknown
(No Action) determination under
the 4(d) rules
Alternative 2 Evaluation and 146,997,000 Adaptive management | Conservation measures would be Conservation
(Proposed Action) determination under provisions of plans applied to all programs to reduce requirements for listed
the 4(d) rules would apply, and risks and increase benefits while salmon and steelhead
mitigation measures meeting conservation would be met
would reduce risks requirements
Alternative 3 Same as Alternative 2 135,082,000 Same suite of Same as Alternative 2 Greater than
(Reduced Production) measures as Alternative 2
Alternative 2, but
potentially fewer Hatchery production for harvest
measures applied than | purposes would be reduced 50
under Alternative 2 percent in watersheds with
Chinook salmon populations in
recovery categories 1 and 2
Alternative 4 Same as Alternative 2 169,967,000 Same suite of Same as Alternative 2 Less than Alternative 2

(Increased Production)

measures as
Alternative 2, but
potentially more
measures applied than
under Alternative 2

Hatchery production would
increase to the extent there is
capacity at existing facilities

1 The purpose of adaptive management mitigation measures is to reduce risks to salmon and steelhead from hatchery programs. The suite of potential mitigation measures to apply
is the same for each action alternative, but implementation of the measures may vary depending on the specific risk being addressed.
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Chapter 3 — Affected Environment

3.0 AFFECTED ENVIRONMENT
3.1 Introduction

Chapter 3 describes the affected environment for six resources that may be affected by implementation of
the alternatives: fish, socioeconomics, environmental justice, wildlife, water quality and quantity, and
human health. No other resources were identified during scoping that could potentially be impacted by the
proposed action or alternatives. Chapter 4, Environmental Consequences, analyzes potential effects on

these resources under the alternatives. The sequence of subsections in this chapter is:

Introduction (Subsection 3.1)

o Fish (Subsection 3.2)

e Socioeconomics (Subsection 3.3)

e Environmental Justice (Subsection 3.4)

o Wildlife (Subsection 3.5)

o Water Quality and Quantity (Subsection 3.6)

¢ Human Health (Subsection 3.7)

Puget Sound Hatcheries Draft EIS 3-1 July 2014
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Chapter 3 — Affected Environment

3.2 Fish

3.2.1 Introduction

This subsection describes existing conditions for fish within the analysis area (Subsection 4.2.2, Analysis

Area) that may be affected by the alternatives, specifically, changes in hatchery production. Fish species

are presented in the following order: 1) listed salmon, steelhead, and trout; 2) non-listed salmon; and

3) other fish species with a relationship to salmon and steelhead (i.e., predators and prey of salmon and

steelhead). These fish species and groups are:

e Listed salmon, steelhead, and trout

>

>
>
>

Chinook salmon

Hood Canal summer-run chum salmon

Steelhead

Bull trout

e Non-listed salmon

>

>

>

>

Coho salmon
Fall-run chum salmon
Odd- and even-year pink salmon

Sockeye salmon

e  Other fish species

>
>

YV YV V V

Rainbow trout

Coastal cutthroat trout
Sturgeon and lamprey
Forage fish
Groundfish

Resident freshwater fish

The order of the above species and species groups is organized according to the extent of information

available and evaluation approaches used (Appendix B, Hatchery Effects and Evaluation Methods for

Fish; and Subsection 4.2.3, Overall Methods for Analyzing Effects), with listed salmon, steelhead, and

trout first.

July 2014
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Chapter 3 — Affected Environment

Listed Salmon, Steelhead, and Trout. Because of their listed status, species in the listed salmon,
steelhead, and trout group are the primary focus of this EIS. Compared to the other fish groups,
substantial published literature is available on natural-origin fish of this group, and includes the effects on
these fish associated with hatchery production. Information provided in Subsection 3.2, Fish, for each of
the listed species in this group includes life history, distribution, and abundance of the natural-origin fish;
description of the hatchery-origin fish released; and risks (i.e., competition, predation, genetics, hatchery
facilities and operation) and benefits (i.e., total return, viability, and marine-derived nutrients) of hatchery

programs.

For this fish group, risks and benefits to the affected environment are described in terms of rating
categories (i.e., using the terms negligible, low, moderate, and high) based on defined criteria associated
with methods described in Appendix B, Hatchery Effects and Evaluation Methods for Fish. These
methods, effects, rating categories, and terms are carried forth in the analysis in Subsection 4.2, Fish, to
determine how each risk and benefit would be affected under the alternatives.

Non-listed Salmon. The information available for non-listed salmon is considerable, but is not as
comprehensive as for the listed salmon, steelhead, and trout species group. Similar to the listed salmon,
steelhead, and trout group, descriptions for each non-listed salmon species include the life history,
distribution, and abundance of the natural-origin fish; description of the hatchery-origin fish; and risks
and benefits of hatchery programs. Information on methods used to evaluate risks and benefits for non-
listed salmon is described in Appendix B, Hatchery Effects and Evaluation Methods for Fish. Because
there is less information available for the non-listed salmon species concerning the magnitude of the risks
and benefits from hatchery releases, qualitative evaluations are used to describe the magnitude of the risks
and benefits rather than the four rating categories and terms as used for listed salmon, steelhead, and trout
(with the exception of hatchery facilities and operation risk). For non-listed salmon, the extent of risk and
benefit is generally described using relative qualitative terms (i.e., likely, substantial, unsubstantial,
minimal). These methods, effects, and terms are carried forth in the analysis in Subsection 4.2, Fish, to
determine how each risk and benefit would be affected under the alternatives. If a risk or benefit is
considered inconsequential in magnitude (i.e., minimal), it is not carried forth into the analysis in

Subsection 4.2, Fish, and the reasoning for this is described in Subsection 3.2, Fish.

Other Fish Species. Less information is available for species in the other fish species group than for the
non-listed salmon group. There is no hatchery production for species in this fish group. Similar to the

other two fish groups, descriptions of the species or groups of species include their listing status, life

Puget Sound Hatcheries Draft EIS 3-3 July 2014
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Chapter 3 — Affected Environment

history, distribution, and abundance of natural-origin fish to the extent information is available.
Information on methods used to evaluate risks and benefits for other fish species is described in
Appendix B, Hatchery Effects and Evaluation Methods for Fish. Risks and benefits are described in terms
of each species’ relationship to salmon and steelhead (e.g., as competitors and/or predators). Some risks
(e.g., hatchery facilities and operation) and benefits (e.g., total return) are not discussed because they are
not applicable to this group of other fish species. Also, as described above for non-listed salmon, the
extent of risk is generally described using relative qualitative terms (i.e., likely, substantial, unsubstantial,
minimal). These methods, effects, and terms are carried forth in the analysis in Subsection 4.2, Fish, to
determine how each risk and benefit would be affected under the alternatives. If a risk or benefit is
considered inconsequential in magnitude (i.e., minimal), it is not carried forth into the analysis in

Subsection 4.2, Fish, and the reasoning for this is described in Subsection 3.2, Fish.

The ESA provides for listing species, subspecies, or distinct population segments of vertebrate species.
NMFS and the U.S. Fish and Wildlife Service (USFWS) review biological species under each agency’s
jurisdiction and determine the species’ status and structure. Evolutionarily significant units (ESUs) and
distinct population segments (DPSs) are designated when populations identified for the species are

1) substantially reproductively isolated from conspecific populations, and 2) represent an important
component of the evolutionary legacy of the biological species (Subsection 1.1.1, The Endangered
Species Act). The ESU policy (56 Fed. Reg. 58612, November 20, 1991) for Pacific salmon defines the
criteria for identifying a Pacific salmon population as a distinct population segment (DPS), which can be
listed under the ESA. A DPS is a vertebrate population or group of populations that is discrete from other
populations of the species and significant in relation to the entire species (61 Fed. Reg. 4722, February 7,
1996). Fish species under NMFS’ jurisdiction are anadromous, and those under USFWS” jurisdiction are
resident to fresh water. Fish species under NMFS’ jurisdiction that are analyzed in this EIS include all
salmon and steelhead, some sturgeon and lamprey, forage fish, and groundfish; those under USFWS’
jurisdiction that are analyzed are bull trout, rainbow trout, coastal cutthroat trout, some sturgeon and

lamprey, and other resident freshwater fish.

This subsection begins with a summary of the general factors that affect the presence and abundance of
the natural-origin salmon and steelhead in the project area followed by the general risks of hatchery
programs to natural-origin fish. This subsection is then followed by the hatchery-origin fish species and
hatchery programs reviewed for this EIS, including characteristics of hatchery-origin fish that are

different from natural-origin fish.

July 2014 3-4 Puget Sound Hatcheries Draft EIS
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Chapter 3 — Affected Environment

For each fish species analyzed in this EIS, the listing status, life history characteristics, distribution, and
abundance of the natural-origin fish are provided, along with descriptions of hatchery-origin fish of the
species, if applicable. More detailed background information on the risks and benefits of hatchery
programs relative to salmon and steelhead in general, and methods and criteria used in this EIS, are

contained in Appendix B, Hatchery Effects and Evaluation Methods for Fish.

3.2.2 General Factors that Affect the Presence and Abundance of Salmon and Steelhead

Although this EIS is focused on the effects of hatchery programs on listed and non-listed salmon and
steelhead and other fish species in Puget Sound, it is important to recognize that hatchery programs are
but one of a variety of natural and human-caused changes that have and will continue to affect these
species as described in Appendix B, Hatchery Effects and Evaluation Methods for Fish. These changes
have affected the abundance, productivity, diversity, and distribution of salmon and steelhead in Puget
Sound. In addition to hatchery programs, previous NMFS salmon status reviews (Myers et al. 1998; Good
et al. 2005; Ford 2011), recovery plans (72 Fed. Reg. 2493, January 19, 2007; 72 Fed. Reg. 29121,

May 24, 2007), and other documents (WSCC 2005), describe a range of past and current factors that have

contributed to the decline of salmon and steelhead in Puget Sound, including:

e Hatcheries. Production from hatcheries helps increase the number of salmon and steelhead
available for harvest and, depending on the management intent and type of program, can help
improve population status. However, hatchery production also generally results in increased
risk of competition, predation, and loss of genetic diversity in natural-origin fish. Hatchery
facilities can increase the potential for disease transfer from hatchery-origin fish to natural-

origin fish, as well as affect water quality and quantity in the hatchery vicinity.

e Habitat. Freshwater habitat modified from development and land use practices related to
agriculture, forestry, industry, and residential uses can alter stream hydrology and natural
stream channels, reduce riparian cover and large woody debris in streams, and increase

sedimentation and flooding.

o Water Quality and Quantity. Water quality in streams used by salmon and steelhead can be
affected by channel modification, sediment input, increases in stream temperature and surface
water run-off, and releases of toxic pollutants. Withdrawals of surface and groundwater can

affect the amount and timing of water in streams available to support salmon and steelhead.

Puget Sound Hatcheries Draft EIS 3-5 July 2014
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Chapter 3 — Affected Environment

¢ Dams and Diversions. Construction of dams, water diversion structures, and hydroelectric
operations can block salmon and steelhead migration routes, entrain migrating juveniles,

change stream flow patterns, and alter natural water temperature regimes.

e Culverts. Road construction and installation of culverts can block and/or limit fish access to

spawning and rearing areas.

¢ Shoreline Modifications. Armoring, bulk-heading, dredging, filling, dock and pier
construction, riparian vegetation and pocket estuary removal, and urbanization and
industrialization can alter shorelines of importance to juvenile salmon and steelhead
freshwater migration in estuaries and marine waters. Loss of shoreline aquatic vegetation can

impact salmon and steelhead foraging, resting, and spawning opportunities.

e Fish Harvest. Harvest can impact natural-origin salmon and steelhead abundance and

diversity over time, and use of fishing gear can result in incidental losses of fish.

e Predation. Direct predation by aquatic, terrestrial, and avian species result in salmon and
steelhead mortality, including that from introduced species or predators whose abundance has

increased because of man-made changes.

e Oceanic Conditions. Broad-scale, cyclic changes in climatic and oceanic conditions drive
salmon productivity (e.g., EI Nifio events), and are important to how and where populations

of salmon are sustained over the short and long term.

e Climate Change. Changes in climate can alter the abundance, productivity, and distribution
of salmon and steelhead through changes in water temperatures and seasonal stream flow
regimes, which then affect the type and extent of aquatic habitat that is suitable for viable

salmon and steelhead.

In a review of these factors, NMFS concluded that the impacts to salmon and steelhead habitat continue to
suppress prospects for recovery of listed natural-origin salmon and steelhead, including current and
continuing degradation and loss of habitat essential for their survival and productivity (NMFS 2011a).
However, all of the past and current factors as described above have affected salmon and steelhead

populations, distribution, and overall survival.
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Chapter 3 — Affected Environment

3.2.3 General Risks and Benefits of Hatchery Programs to Fish

This subsection provides brief general overviews of hatchery-origin fish and their associated hatchery
programs relative to natural-origin salmon and steelhead, and other fish, in terms of risks and benefits.
Findings are based on watershed-specific studies in Puget Sound, and where those are lacking, on
inferences from the best available and reliable information and literature. A risk is defined as the
possibility of a loss or injury to natural-origin salmon and steelhead from the development and use of
hatchery facilities, hatchery programs, and hatchery-origin fish. A benefit is defined as a contribution by
hatchery-origin fish and associated hatchery programs that enhances natural-origin fish populations or
social values (fishing opportunities). Risks and benefits are summarized below, and more detailed
information is provided in Appendix B, Hatchery Effects and Evaluation Methods for Fish.

e Risks — may occur in fresh water and estuarine/marine waters, and include juveniles and

adults

» Competition — occurs where hatchery-origin fish compete with natural-origin fish for

food and space
» Predation — occurs when large hatchery-origin fish prey on small, natural-origin fish
» Genetics — occurs when hatchery-origin fish interbreed with natural-origin fish

» Hatchery facilities and operation — occurs when hatchery facilities and operation may

affect the survival of natural-origin fish
e Benefits — occur primarily from adult salmon and steelhead
» Total return — occurs when hatchery-origin fish provide fishing opportunities

» Viability — occurs where the production of hatchery-origin fish reduces extinction risk in

the short term

» Marine-derived nutrients — occurs where hatchery-origin fish carcasses provide

nutrients to aquatic habitat

! Appendix B, Hatchery Effects and Evaluation Methods for Fish, provides more detailed information on each risk and benefit,
including available information and references used.

Puget Sound Hatcheries Draft EIS 3-7 July 2014
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Chapter 3 — Affected Environment

For non-listed salmon and trout, and other fish species (i.e., sturgeon, lamprey, forage fish, groundfish,
and resident freshwater fish) reviewed in this EIS (Subsection 3.2.1, Introduction [Fish]), risks and
benefits are considered in terms of the species’ general relationships with salmon and steelhead. These
general relationships are considered either risks to the other fish species (e.g., salmon and steelhead
compete for food with rockfish) or benefits to the other fish species (e.g., groundfish and rockfish prey on
salmon and steelhead). General relationships between these fish species and salmon and steelhead are
described using the best available information. Most available studies do not address whether the general
relationships between a species and natural-origin salmon and steelhead are different from the
relationships between a species and hatchery-origin salmon and steelhead. Because characteristics such as
behavior, size, and distribution of natural-origin and hatchery-origin fish are similar, the general
relationships between the other fish species and natural-origin salmon and steelhead are assumed to be the
same as the general relationships between the species and hatchery-origin salmon and steelhead.

Harvest of hatchery-origin fish has both negative and beneficial impacts on natural-origin fish and has
beneficial effects to people. Harvest can remove hatchery-origin fish that compete with, prey upon, and
interbreed with fish from natural-origin populations, and harvest regulations or the use of fishing gear can
affect the long-term survival of natural-origin fish. Harvest management benefits may occur when
hatchery-origin fish abundance increases commercial, tribal, and recreational fishing opportunities. These
benefits are described in Subsection 3.3, Socioeconomics, and Subsection 4.3, Socioeconomics. Because
of the importance of harvest management and its associated risks to salmon and steelhead, harvest in the
project area is evaluated in detail in a related EIS, Puget Sound Chinook Harvest Resource Management
Plan Final Environmental Impact Statement (NMFS 2004a), and Endangered Species Act Section 7(a)(2)
Biological Opinion and Magnuson-Stevens Fishery Conservation and Management Act Essential Fish
Habitat Consultation National Marine Fisheries Service (NMFS) Evaluation of the 2010-2014 Puget
Sound Chinook Harvest Resource Management Plan under Limit 6 of the 4(d) Rule (NMFS 2011b). The
NMFS 2004 final EIS is herein incorporated by reference. In that EIS, the proposed resource managemen
plan (RMP) and other alternatives are described and evaluated. Based upon the review of the alternatives
and their environmental consequences described in the EIS, and satisfaction of requirements under the
ESA, NMFS approved conservation measures and harvest management objectives for Puget Sound
Chinook salmon as defined in the Puget Sound Chinook Harvest RMP jointly developed by the Puget
Sound treaty tribes and WDFW (NMFS 2005a). The Chinook salmon harvest RMP approved by NMFS
represents conservation measures and harvest management objectives for Puget Sound Chinook salmon
that ensure productivity, abundance, and diversity of populations within the Puget Sound Chinook

Salmon ESU such that harvest does not appreciably reduce the likelihood of survival and recovery of the
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Chapter 3 — Affected Environment

ESU. That RMP also provides for equitable sharing of harvest opportunity among tribes and treaty and

non-treaty fishers, protects Indian treaty fishing rights, and meets Federal treaty trust responsibilities.

3.2.3.1 Risks - Competition

Described in Appendix B, Hatchery Effects and Evaluation Methods for Fish, and summarized in this
subsection are competition risks between hatchery-origin and natural-origin fish species. Competition
risks between hatchery-origin and natural-origin salmon and steelhead may occur in both freshwater and
marine areas, as well as between juveniles and adults. Freshwater competition generally occurs when
hatchery-origin juvenile fish are of the same size as natural-origin fish and/or feed on similar prey, when
hatchery-origin fish are released in large quantities compared to natural-origin fish, and when hatchery-
origin fish occur in the same locations as natural-origin fish and for a longer time period (such as releases
high in a watershed that result in a longer time for overlap between hatchery-origin and natural-origin
fish).

Estuarine and marine competition between hatchery-origin fish and natural-origin fish occurs when both
types of fish occur in small estuaries where food supplies are limited (competition from hatchery-origin
fish can occur within the same species or among different species of salmon and steelhead). Competition
can also occur between adult hatchery-origin and natural-origin fish, particularly when females compete
for spawning sites (also known as redds), and spawn on gravels where natural-origin fish had spawned

previously (called redd superimposition).

Although hatchery programs and the release of hatchery-origin fish can magnify these competition risks
based on release timing, fish size, and release location, there are hatchery practices that can decrease these

risks by:

e Releasing hatchery-origin fish of a different size than the natural-origin fish that occur in the
release area

o Avoiding releases of large numbers of hatchery-origin fish that can outnumber natural-origin
fish

o Releasing hatchery-origin fish that out-migrate rapidly to minimize the amount of time that

hatchery-origin fish occur in freshwater streams where natural-origin fish are also present

e Trapping and catching returning adult hatchery-origin fish that may compete with natural-

origin fish for spawning sites

Puget Sound Hatcheries Draft EIS 3-9 July 2014
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Chapter 3 — Affected Environment

3.2.3.2 Risks - Predation

As described in Appendix B, Hatchery Effects and Evaluation Methods for Fish, and summarized below,
predation risks generally occur when larger hatchery-origin salmon and steelhead species prey on the
smaller natural-origin salmon species. Predation opportunities increase when large numbers of hatchery-
origin fish are released compared to natural-origin fish present in the release area, when older larger
juveniles (yearlings) are released, when hatchery-origin fish are released high in a watershed, and when
salmon and steelhead residualize? in fresh water (residualism occurs when anadromous fish delay
migration out to the ocean). The latter two circumstances result in a longer time period when hatchery-
origin predators are exposed to natural-origin salmon and steelhead. Predation can occur in both fresh

water and in estuary/marine areas.

Approaches that hatchery programs can implement to decrease these predation risks include not releasing
larger fish in areas where these fish would have the opportunity to feed on smaller natural-origin salmon
and steelhead, and avoiding the release of hatchery-origin fish that are likely to residualize in fresh water.

3.2.3.3 Risks - Genetics

As described in Appendix B, Hatchery Effects and Evaluation Methods for Fish, and summarized below,
the ability of natural-origin salmon and steelhead to home to streams of their birth with great accuracy
and fidelity has helped these species develop genetic characteristics that are locally adapted and has
resulted in different salmon and steelhead species using unique aquatic habitats for food, cover, and
spawning. However, production of hatchery-origin fish can result in genetic risks to natural-origin fish
through reductions or changes in genetic diversity among and within populations, which erodes the ability
of natural-origin fish to adapt to local conditions. Genetic effects on natural-origin salmon and steelhead
are the loss of within-population diversity, hatchery-induced selection (also known as domestication), loss
of among-population diversity, and outbreeding depression. These effects can contribute to a loss of
fitness in natural-origin fish. In most cases, genetic change is caused by the hatchery environment or by
management of the hatchery program, and does not become an issue until mating occurs between
hatchery-origin and natural-origin fish, either of the same or different populations. See Appendix B,

Hatchery Effects and Evaluation Methods for Fish, for a detailed discussion of genetic risks and effects.

2 Residualism pertains to hatchery-origin fish that out-migrate slowly, if at all, after they are released. Such fish are called
residuals that residualize rather than out-migrate as most of the counterparts do.

July 2014 3-10 Puget Sound Hatcheries Draft EIS



10
11
12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30

Chapter 3 — Affected Environment

Methods to reduce these genetic risks caused by hatchery programs include:

e Using local natural-origin broodstock and releasing subyearling fish rather than yearlings

(subyearling fish are more likely to acquire traits similar to natural-origin fish)
e Decreasing the proportion of hatchery-origin fish over natural-origin fish in local areas

o Developing more efficient fisheries and trapping of hatchery-origin fish to avoid their

spawning naturally
¢ Releasing hatchery-origin fish in areas where natural-origin fish are not spawning
e Reducing the overall hatchery program size

The intent of these measures is to decrease the potential for hatchery-origin fish to spawn in natural areas
and to release hatchery-origin fish that are genetically similar to the locally adapted natural-origin fish.
Thus, if these hatchery-origin fish do return to spawn naturally, these fish are similar to the natural-origin

fish that occur in the local area.

3.2.3.4 Risks - Hatchery Facilities and Operation

As described in Appendix B, Hatchery Effects and Evaluation Methods for Fish, and summarized below,
hatchery programs pose risks to salmon and steelhead and the environment from both the physical
existence of the hatchery facilities and their operation. Guidelines and recommendations for successful
hatchery practices to meet identified management objectives are useful to describe hatchery facilities and
operation risk factors. Subsection 2.2.2.1, Artificial Production Strategies, describes how different
hatchery strategies (isolated or integrated hatchery programs) can be used to meet different management
objectives (harvest and/or conservation). Hatchery facility and operation risks to salmon and steelhead
occur when programs do not follow guidance and best management practices (BMPs) for broodstock
choice and collection, adult holding, spawning and incubation, rearing and release, disease avoidance,
water withdrawals, protection of water quality, and barriers used at hatcheries. For detailed explanations
of these terms and their relationships to hatchery programs, refer to Appendix B, Hatchery Effects and
Evaluation Methods for Fish. Also important is the development of adaptive management plans for
hatchery programs to minimize risks to natural-origin fish from the release of hatchery-origin fish from

that specific program over time.

Hatchery programs can decrease hatchery facilities and operation risk by ensuring that the programs meet
all recent hatchery guidance and applicable BMPs and by implementing monitoring and adaptive

management plans.
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Chapter 3 — Affected Environment

3.2.3.5 Benefits - Total Return

As described in Appendix B, Hatchery Effects and Evaluation Methods for Fish, and summarized below,
production of hatchery-origin salmon and steelhead provides a benefit to society when fish return as
adults and are available for ceremonial, subsistence, commercial, and recreational harvest. As described
in Subsection 2.2.2.1, Artificial Production Strategies, depending on the type of hatchery program,
hatchery-origin fish can provide a benefit by producing more fish for harvest, and for integrated
conservation hatchery programs producing listed fish, can contribute to species conservation and
recovery. This total return benefit helps compensate, in part, for loss and degradation of fish habitat and
associated declines in natural productivity and lower returns of natural-origin fish that have occurred over
time. Total return benefits are determined differently among species, as described in Appendix B,
Hatchery Effects and Evaluation Methods for Fish.

As shown in Table 3.2-1, adults from hatchery production generally contribute from 1 to 74 percent of the
average total return (hatchery-origin and natural-origin) by species. Total return is defined as the total
number of returning adult hatchery-origin and natural-origin fish that are harvested plus those that spawn.

Table 3.2-1.  Estimated average total return of adult salmon and steelhead and percentage of total
return from hatchery production in Puget Sound.

Average Return of Average Percent of Total
Average Total Return of Hatchery-origin Adult Return that are
Species Adults! Adults! Hatchery-origin Adults
Chinook salmon? 221,649 163,496 74
Coho salmon?® 960,006 447,285 47
Chum salmon* 1,866,594 534,145 29
Sockeye salmon® 337,767 101,330 30
Pink salmon® 1,755,989 24,255 1
Steelhead’ Unavailable Unavailable Unavailable

Return is catch plus spawning escapement.

Chinook salmon data for 2000-2004 are from B. Sanford, pers. comm., WDFW, Resource Program Manager, June 21, 2005.

Coho salmon data for 1999-2003 are from J. Haymes, pers. comm., WDFW, Resource Program Manager, July 2005.

Data for Puget Sound summer-run, fall-run, and winter-run chum salmon for 1998-2002 are from WDFW chum salmon website:

http://wdfw.wa.gov/fishing/salmon/chum/pugetsound/data.html.

5 Data on Cedar River and Baker River are from K. Adicks, pers. comm., WDFW, Resource Program Manager, July 17, 2006. Total adult return
data from Baker Lake sockeye salmon trap counts and Ballard Locks fish counts for 2000-2004 accessed from the WDFW sockeye salmon
website: http://wdfw.wa.gov/fishing/counts/sockeye/index.html.

& Puget Sound pink salmon data for 1989-2003 are from K. Adicks, pers. comm., WDFW, Resource Program Manager, October 31, 2008.

7 Complete data for Puget Sound steelhead populations are unavailable, particularly for summer-run steelhead and most hatchery-origin

populations that contribute to natural spawning.

A w N e
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Chapter 3 — Affected Environment

3.2.3.6 Benefits - Viability

As described in Appendix B, Hatchery Effects and Evaluation Methods for Fish, and summarized below,
hatchery programs may benefit the viability of natural-origin salmon and steelhead. Subsection 2.2.2.1,
Artificial Production Strategies, describes how different hatchery strategies (integrated or isolated
hatchery programs) can be used to meet different management objectives (conservation and/or harvest).
Certain hatchery programs (typically integrated hatchery programs) can benefit the viability of listed
natural-origin populations, depending on the extent to which these programs contribute to the four viable
salmonid population (VSP) parameters that NMFS uses to assess population status and recovery
(abundance, diversity, spatial structure, and productivity) (McElhany et al. 2000). The viability benefit
associated with those hatchery programs can contribute to the long-term health and evolutionary potential
of fish species because the benefit helps foster resiliency of fish populations to uncertain future
environmental conditions. Isolated hatchery programs (Subsection 2.2.2.1, Artificial Production
Strategies) are not designed to contribute to population viability and do not contribute to viability
benefits. For more information on the VSP parameters and types of hatchery programs that relate to those
parameters, refer to Appendix B, Hatchery Effects and Evaluation Methods for Fish.

3.2.3.7 Benefits - Marine-derived Nutrients

As described in Appendix B, Hatchery Effects and Evaluation Methods for Fish, and summarized below,
during the time that anadromous salmon and steelhead live in marine environments, the fish consume
food that contains nutrients that only occur in marine water (marine-derived nutrients). After spawning
and dying in freshwater streams, the fish carcasses provide marine-derived nutrients as direct food
sources for juvenile salmon and steelhead and other fishes, aquatic invertebrates, and terrestrial animals.
The total number and carcass biomass of hatchery-origin and natural-origin fish spawning naturally
indicates the relative magnitude of marine-derived nutrient contributions. The total contribution of carcass
biomass in the analysis area is about 23 million pounds (Table 3.2-2). Chum salmon and pink salmon
contribute the largest percentage of the biomass (80 percent combined), whereas coho salmon contribute
10 percent of the biomass, and Chinook salmon contribute 5 percent of the biomass. Chum salmon and
pink salmon escapement is generally the least influenced by hatchery production because returns of those
species are predominantly of natural-origin fish. The small steelhead escapement and biomass estimates
(1 percent) reflect only natural-origin fish because information on numbers of naturally spawning

hatchery-origin steelhead is not available.
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Chapter 3 — Affected Environment

Table 3.2-2.  Average (2002 to 2006) total (hatchery-origin plus natural-origin) spawning escapement
(numbers) and biomass (pounds) by species in Puget Sound.
Chinook Coho Pink Chum Sockeye
Salmon Salmon Salmon Salmon Salmon | Steelhead Total
Escapement 71,381 398,882 | 1,791,749 952,294 169,166 16,011 3,399,483
(Percent) ) (12) (53) (28) (5) 1) (100)
Biomass! 1,070,709 | 2,393,292 | 7,166,998 | 11,427,525 | 1,014,997 96,066 23,169,586
(Percent) (5) (10) (32) (49) (4) 1) (100)

Source: W. Beattie, pers. comm., Northwest Indian Fisheries Commission (NWIFC), Conservation Planning Coordinator,
September 2, 2008.
1 Biomass is the average individual weight at return multiplied by escapement.

Hatchery production contributes marine-derived nutrients to freshwater systems through natural spawning
of hatchery-origin fish and when hatchery programs place carcasses into streams. Most carcasses are from
hatcheries that produce coho salmon (44 percent), sockeye salmon (25 percent), and Chinook salmon

(18 percent). For more information on marine-derived nutrients and numbers of carcasses distributed into

watersheds from hatcheries, see Appendix B, Hatchery Effects and Evaluation Methods for Fish.

3.2.4 Hatchery-origin Fish and Hatchery Programs

This subsection identifies characteristics unigque to hatchery-origin salmon and steelhead compared to
natural-origin fish; thus, it provides context for understanding risks and benefits associated with hatchery-
origin fish and hatchery programs to natural-origin fish evaluated in this EIS. Provided below is 1) a
general overview of the characteristics of hatchery-origin fish and how these fish differ from their natural-
origin counterparts, and 2) an overview of hatchery programs evaluated in this EIS with a guide to where

information for each species and hatchery program is contained in this EIS.

3.24.1 Characteristics of Hatchery-origin Salmon and Steelhead

Although the origin of salmon and steelhead produced from hatcheries can be traced back to fish from
natural-origin populations, hatchery propagation either advertently or inadvertently leads to adaptations or
changes to many characteristics of the fish. The resulting general differences between hatchery-origin and
natural-origin fish are summarized in this subsection, and are important to note when considering

hatchery program risks and benefits to natural-origin fish.

The causes of adaptations and changes to hatchery-origin fish can be genetic and/or environmental (Flagg
et al. 2000; Brannon et al. 2004). Conditions in artificial environments affect how salmon and steelhead

respond to food, habitat, other fish, and predators in different ways from fish reared in natural
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Chapter 3 — Affected Environment

environments. Factors contributing to these differences are complex and include the type and number of
broodstock used in hatchery programs, spawning methods, incubation methods, juvenile rearing methods,

and life stages and conditions into which the fish are released.

After release, hatchery-origin salmon and steelhead are usually exposed to the same environmental
conditions as natural-origin fish. Prior to release, however, hatchery-origin and natural-origin fish are
exposed to different environmental conditions. In general, the greater the number of generations fish
undergo artificial propagation, the greater the likelihood that hatchery-origin fish will differ from the
original source stocks. Artificial production typically affects foraging behavior, social behavior (including
mate selection), habitat preferences, and responses to predators, as well as morphological and
physiological characteristics, reproductive potential, and overall survival (Flagg et al. 2000) (Table 3.2-3).
Although there are similarities between hatchery-origin and natural-origin salmon and steelhead, the
discussion in this subsection focuses on differences between hatchery-origin and natural-origin salmon

and steelhead that would affect risk and benefit factors to the natural-origin fish.

Characteristics of hatchery-origin fish released into natural aquatic ecosystems tend to be more similar to
each other compared to the more diversified characteristics of natural-origin fish (Kostow 2004). This is
because hatchery-origin fish are generally released as smolts at a targeted size and age to meet
management objectives. When released, hatchery-origin fish are generally less variable in age and tend to
be larger in size than their natural-origin counterparts (Flagg et al. 2000; Knudsen et al. 2006)

(Table 3.2-4). In general, the initial larger mean size of hatchery-origin juveniles compared to their
natural-origin counterparts is primarily due to the preponderance of programs that release fish at the smolt
stage, and/or from programs that intend to maximize post-release survival (Fuss and Ashbrook 1995).

Other contributing factors may include:

e Inadvertent selection for early spawners when hatchery managers collect earlier spawning

broodstock over later spawning broodstock to achieve the numbers of broodstock needed

e Use of warmer groundwater for hatchery incubation and timing, which can accelerate growth

e Use of artificial fish feed, which ensures an adequate and nutritious food supply (Flagg et al.
2000)
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Table 3.2-3.  General comparison of hatchery-origin and natural-origin salmon and steelhead by

attribute category.

Hatchery-origin Fish
Compared to Natural-

Natural-origin Fish
Compared to Hatchery-

Attribute Category origin Fish origin Fish

Survival

Egg-to-smolt survival Higher Lower

Smolt-to-adult survival Lower Higher
Behavior?

Foraging ability Inefficient Efficient

Aggression Higher Lower

Social density Higher Lower

Territorial fidelity Lower Higher

Migratory behavior Congregate? Disperse

Habitat preference Surface Bottom

Predator response Approach Flee

Morphology

Juvenile shape

Less variable

More variable

Coloration at spawning time Duller Brighter

Kype size (jaw length) Smaller Larger
Reproductive potential

Egg size Larger Smaller

Egg number Higher Lower

Breeding success Lower Higher

Source: Flagg et al. (2000).

1 Behavioral differences between hatchery-origin and natural-origin fish tend to decrease as hatchery-origin fish are
exposed and acclimate to post-release natural environments.
2 Congregate means the fish migrate in groups, not rate of movement.
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Table 3.2-4.

Relative size and predominant freshwater occurrence or release timing for natural-origin
and hatchery-origin salmon and steelhead juveniles by life stage.

Size

(Fork length in inches (mm))

Predominant
Occurrence or

Species/Origin Life Stage! Mean Range Release Timing
Chinook salmon Fry 1.6 1.3-2.3 December-April
(natural-origin) (40) (34-59)
Chinook salmon Parr 3.0 2.2-3.6 late May-July
(natural-origin) (75) (57-92)
Chinook salmon Yearling 4.7 3.6-6.1 late March-May
(natural-origin) (120) (92-154)
Chinook salmon Subyearling 3.1 2.2-3.4 May-June
(hatchery-origin) (80) (57-86)
Chinook salmon Yearling 6.1 5.9-7.7 April
(hatchery-origin) (155) (150-196)
Steelhead Fry 2.4 0.9-3.9 June-October
(natural-origin) (60) (23-100)
Steelhead Parr 3.8 2.6-5.2 October-mid May
(natural-origin) (96) (65-131)
Steelhead Smolt 6.5 4.3-85 late April-June
(natural-origin) (165) (109-215)
Steelhead Yearling 8.1 7.1-9.1 May
(hatchery-origin) (206) (180-230)
Coho salmon Fry 1.2 1.1-14 March
(natural-origin) (30) (29-36)
Coho salmon Parr 2.1 1.5-2.9 April
(natural-origin) (54) (37-74)
Coho salmon Yearling 4.2 29-75 late April-May
(natural-origin) (107) (74-190)
Coho salmon Fry 1.7 15-25 March-April
(hatchery-origin) (43) (38-64)
Coho salmon Subyearling 4.1 3.9-4.2 November
(hatchery-origin) (104) (99-107)
Coho salmon Yearling 55 5.2-6.1 April-June
(hatchery-origin) 2 (140) (131-156)
Summer-run chum Fry 15 1.3-2.0 March
salmon (natural- (38) (33-50)
origin)
Fall-run chum salmon Fry 15 1.3-2.0 April
(natural-origin) (38) (33-50)
Puget Sound Hatcheries Draft EIS 3-17 July 2014
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Chapter 3 — Affected Environment

Table 3.2-4.  Relative size and predominant freshwater occurrence or release timing for natural-origin

and hatchery-origin salmon and steelhead juveniles by life stage, continued.

Size
(Fork length in inches (mm)) (l))z:::::rlltzl:)tr
Species/Origin Life Stage! Mean Range Release Timing
Fall-run chum salmon Fry 2.0 1.7-2.0 May
(hatchery-origin) (50) (42-52)
Pink salmon Fry 1.3 1.3-1.7 April-May
(natural-origin) (34) (32-43)
Pink salmon Fry 2.0 1.6-2.0 April
(hatchery-origin) (50) (40-52)
Sockeye salmon Fry 11 1.0-1.2 April-May
(natural-origin) (28) (25-31)
Sockeye salmon Lake phase fry® 2.0 1.3-4.7 June-March
(natural-origin) (51) (32-119)
Sockeye salmon Smolt 4.9 4.7-5.1 March-April
(natural-origin) (125) (120-129)
Sockeye salmon Fry 1.2 0.9-1.2 February-April
(hatchery-origin) (30) (24-30)
Sources:

Natural-origin parr and yearling Chinook salmon data from Beamer et al. (2005) and WDFW juvenile out-migrant trapping
reports (Seiler et al 2000, 2003, 2004; Volkhardt et al. 2006a, 2006b; Kinsel et al. 2007, 2008).

Natural-origin steelhead size data and occurrence estimates from Shapovalov and Taft (1954) and WDFW juvenile out-migrant
trapping reports (Volkhardt et al. 2006a, 2006b; Kinsel et al. 2007).

Natural-origin coho salmon data for Green River from Topping et al. (2008) (for smolts); Beacham and Murray (1990) and
Sandercock (1991) (for fry); parr size range extrapolated from smolt and fry data considering year-round residence.
Natural-origin chum salmon data from Volkhardt et al. (2006a, 2006b) (Green River fall-run), and Tynan (1997) (summer-
run).

Natural-origin pink salmon data from Topping et al. (2008) (Dungeness pink salmon).

Natural-origin sockeye salmon data from Burgner (1991) for Lake Washington sockeye (predominantly 3-1 fish); parr size
range extrapolated from smolt and fry data considering year-round residence.

Hatchery-origin fish release size and timing data are average individual fish size and standard release timing targets applied for
hatchery salmon and steelhead production in Puget Sound (from WDFW salmon and steelhead HGMPs, and WDFW and
PNPTT [2000]).

L For the purposes of this EIS, the key stages in the life histories of natural-origin and hatchery-origin juvenile salmon and

steelhead are as follows: fry are very small, have absorbed their egg sac, are less than 1 year old, and applies to hatchery-
origin and natural-origin fish; subyearlings are small, less than 1 year old, and typically applies to hatchery-origin releases;
parr are juveniles from 1 to 3 years old depending on the species, and typically refers to natural-origin fish; smolts are larger
hatchery-origin and natural-origin juveniles that are undergoing their transformation from living in fresh water to living in the
marine environment and are headed downstream to the ocean; yearlings are typically smolts that reared in the hatchery
environment for a year prior to being released.

2 The vast majority of hatchery-origin coho salmon are released as yearlings; 9,000 subyearling coho salmon are released in one

location (Snow Creek).

3 Lake phase refers to juvenile fish rearing in a lake environment rather than a stream environment.
4 The vast majority of hatchery-origin sockeye salmon are released as fry, except for a release of 120,000 subyearlings in Baker

Lake.
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Chapter 3 — Affected Environment

Survival of hatchery-origin and natural-origin fish at similar life stages is typically different (Flagg et al.
2000). For example, hatchery-origin fish have higher egg-to-smolt survival and lower smolt-to-adult
survival in the natural environment relative to natural-origin fish. Because the survival of hatchery-origin
fish during the juvenile freshwater rearing stages is generally much higher than for natural-origin fish, the
total survival from egg to adult return for hatchery-origin fish may be higher for hatchery-origin fish than
for natural-origin fish. Such differences may be associated with different behavioral, genetic, or physical
characteristics between hatchery-origin and natural-origin fish that affect survival at multiple life stages
(Bugert et al. 1992; Campton 1995; Reisenbichler and Rubin 1999).

The habitat preferences of hatchery-origin fish can differ from natural-origin fish (Flagg et al. 2000;
Weber and Fausch 2003), but such differences are not always observed (Hill et al. 2006). At release,
hatchery-origin fish generally forage at the water surface compared to natural-origin fish that feed lower
in the water column. As a result, hatchery-origin fish tend to feed more on terrestrial and winged insects,
whereas natural-origin fish feed more on benthic organisms. Hatchery-origin fish may forage more within
stream pools than natural-origin salmon and steelhead that tend to forage in both riffles and pools (Flagg
et al. 2000).

The foraging efficiency of hatchery-origin fish tends to be less than natural-origin fish. This has been
attributed to the lack of variable substrate and the lower light levels in hatcheries where they are reared
(Flagg et al. 2000). Although hatchery-origin salmon and steelhead may be less efficient predators than
natural-origin fish, particularly immediately following their release, the typically larger size of hatchery-
origin fish may offset this inefficiency to some extent (Sosiak et al. 1979; Bachman 1984; Olla et al.
1998). Over time, hatchery-origin fish learn to forage more like natural-origin fish; thus, diets of
hatchery-origin and natural-origin fish become more similar. Duffy (2003) found the diets of hatchery-
origin Chinook salmon and coho salmon were generally similar to natural-origin fish in the marine

environment, supporting the notion that hatchery-origin fish adopt natural foraging behaviors over time.

Hatchery-origin fish tend to out-migrate from fresh water to the ocean earlier and within a shorter time
period than natural-origin fish (Flagg et al. 2000). As a result, hatchery-origin fish may spend less time in
fresh water and estuaries compared to natural-origin fish. However, the length of time that hatchery-origin
fish are present in fresh water after their release depends largely on the distance of the release site from
marine waters (Appendix D, PCD RISK 1 Assessment), and in part on whether the hatchery release is
involuntary (fish are forced from rearing ponds) or volitional (fish are allowed to leave rearing ponds on

their own). Volitional releases allow fish to move out of hatchery facilities when they are physiologically
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Chapter 3 — Affected Environment

ready to migrate, so they out-migrate at a faster rate than fish that are released regardless of their
physiological readiness. Levings et al. (1986) found that the length of time natural-origin juvenile

Chinook salmon take to emigrate seaward may be twice as long as for hatchery-origin fish.

Differences in social behavior include increased aggression of hatchery-origin fish compared to natural-
origin fish, which can result in disruption of the social behaviors of natural-origin fish (Flagg et al. 2000;
Weber and Fausch 2003). The hatchery environment rears fish in isolation from complex social
hierarchies that determine dominance in natural streams. Hatchery-origin fish tend to tolerate higher
rearing densities than natural-origin fish and may drive natural-origin fish out of locations where large
releases of hatchery-origin fish occur. Nickelson et al. (1986) attributed reduced density of juvenile
natural-origin coho salmon in Oregon coast streams to competition with hatchery-origin fish.

Hatchery-origin salmon and steelhead that escape to spawn naturally may be less successful in
reproducing than their natural-origin counterparts (Knudsen et al. 2006; Chilcote et al. 2011, 2013). Adult
hatchery-origin fish have been found in some studies to be competitively inferior to natural-origin fish
(Fleming and Petersson 2001), while in other studies, competitive outcomes in spawning areas appear to
be less clear, and dependent on fish size, age, and sex (Knudsen 2003; Berejikian et al. 2009; Anderson
etal. 2013).

A number of studies have examined the relative differences in the reproductive success between hatchery-
origin and natural-origin fish in natural conditions (Berejikian and Ford 2004). Lower relative natural
reproductive success and fitness of naturally spawning hatchery-origin fish has been documented,
especially for steelhead (Reisenbichler and Mcintyre 1977; McLean et al. 2003; Araki and Schmid 2010).
Chilcote et al. (1986) found naturally spawning steelhead of parents that had been reared for many
generations in hatcheries (i.e., isolated hatchery programs) produced fewer offspring in fresh water than
their natural-origin counterparts. A similar difference in reproductive success in the same study was found
by Leider et al. (1990), who determined that survival differences also extended from the egg-to-smolt

(fresh water) to the smolt-to-adult (marine) return life stage.

Reproductive success studies on other species and using different types of hatchery programs (e.g.,
integrated programs) have found different results. For example, in studies of Hood Canal summer-run
chum, Bergjikian et al. (2009) and Small et al. (2009) observed lower relative fitness for hatchery-origin
than natural-origin fish, but found the differences were not significant statistically. In a study involving
Chinook salmon from an integrated hatchery program, Hess et al. (2012) found reproductive success of

hatchery-origin and natural-origin spring Chinook salmon was generally similar.
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Chapter 3 — Affected Environment

Taken overall, available information suggests the natural reproductive success of hatchery-origin fish may
be greatest for hatchery stocks that are locally adapted to their watersheds of release and have not been
artificially propagated for multiple generations, and for species that spend only a short time in hatchery
environments prior to release and out-migration (e.g., fall-run Chinook salmon, chum salmon) (RIST
2009; California HSRG 2012). Nonetheless, the progeny of naturally spawning hatchery-origin fish can
compete with or prey upon the progeny of natural-origin fish, as indicated by studies of hatchery-origin
summer-run steelhead in the Clackamas River basin of Oregon (Kostow et al. 2003). Nickelson et al.
(1986) attributed reduced density of juvenile natural-origin coho salmon in Oregon coastal streams to
competition with hatchery-origin fish.

In summary, there are various differences between hatchery-origin and natural-origin fish. Initially,
hatchery-origin fish tend to be physiologically and behaviorally different than natural-origin fish but

become more similar to natural-origin fish over time. These initial differences include:

e Larger size and more aggressive behavior by hatchery-origin fish compared to natural-origin

fish, and different feeding locations in the water column between the two fish groups

e Better foraging efficiency by natural-origin fish

e Lower survival of hatchery-origin fish

Based on rearing method, age, and timing of release, hatchery-origin fish may out-migrate faster to
saltwater than natural-origin fish. Hatcheries tend to produce more precocial males (i.e., exhibiting
gualities of sexual maturity at an unusually early age) and younger adults that have less reproductive
potential (i.e., eggs and sperm) compared to natural-origin fish. Where hatchery-origin fish spawn
naturally, these fish generally have lower reproductive success and fitness compared to their natural-
origin counterparts, but differences depend on species, origin of the propagated fish, type of hatchery

program, and rearing strategies.

3.2.4.2 Hatchery Programs Reviewed

As described in Subsection 1.8, Related NEPA Analyses, although prior NEPA analyses have occurred
(i.e., for Hood Canal summer-run chum salmon, and species in the Elwha River), this draft EIS is the first
NEPA analysis that comprehensively addresses the effects of all Chinook salmon, fall-run chum salmon,
coho salmon, sockeye salmon, pink salmon, and steelhead hatchery programs operating within the

geographic boundaries of the Puget Sound Chinook Salmon ESU, and Puget Sound Steelhead DPS. This
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Chapter 3 — Affected Environment

subsection, and the summary data it describes, provides information on existing hatchery conditions that
are used in Subsection 3.2, Fish, and Chapter 4, Environmental Consequences, to evaluate effects of the
alternatives on all resources. As described in Subsection 1.5.1, Hatchery Facilities in Puget Sound, and
shown in Table 1.5-1, 133 Puget Sound hatchery programs are encompassed by the RMPs and reviewed
in this EIS. These programs are operated by WDFW, tribes, and/or USFWS; produce six different salmon
and steelhead species (Chinook salmon, coho salmon, fall-run chum salmon, pink salmon, sockeye
salmon, and steelhead); and represent specific hatchery strategies (e.g., isolated or integrated programs,
see Subsection 2.2.2.1, Artificial Production Strategies) as described in the hatchery and genetic
management plans (HGMPs) to meet management objectives for each program (Table 3.2-5).
Approximately 147 million juvenile fish are produced each year by Puget Sound hatcheries (Table 3.2-6).

Table 3.2-5.  Number of hatchery programs by species and hatchery production strategy.
Hatchery Production Strategy
Integrated Isolated

Species Harvest Conservation Research Harvest | Conservation' | Research | Total
Chinook 11 13 2 19 2 1 48
salmon
Coho 9 4 0 30 0 0 43
salmon
Chum 6 1 0 7 0 0 14
salmon
Pink 0 1 0 2 0 0 3
salmon
Sockeye 0 0
salmon ! ! 0 0 2
Steelhead 0 4 0 19 0 0 23
Total 27 24 2 77 2 1 133
(Percent) (20) (18) (2) (57) (2) (1) (100)

! Designation is from the submitted HGMPs.

Table 3.2-6.  Average annual numbers (in thousands) of hatchery releases by species and life stage.
Life Stage Chinook Coho Fall-run Pink Sockeye
at Release Salmon Steelhead salmon Chum Salmon Salmon Total
Fry nat na 181 44,995 4,500 35,000 84,676
Subyearling 42,802 na 9 na na 120 42,931
Yearling 2,5152 2,468 14,402 na na 5 19,390
Total 45,317 2,468 14,592 44,995 4,500 35,125 146,997

1 na = not applicable
2 Of the total number of yearlings, 1,575,000 are fall-run fish and 940,000 are spring-run fish.
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Information on specific hatchery programs is found in the respective HGMP, and Table 3.2-7 provides a

guide to information in the EIS and appendices where species-specific data and information are available

for salmon and steelhead.

Table 3.2-7.  Guide to information in the EIS on hatchery programs and their influence on salmon and
steelhead species.
Salmon and Steelhead Species
Non-listed
Salmon
Species
(Coho
Salmon,
Fall-run
Chum
Salmon,
Pink
Salmon,
Information Summer-run Sockeye
Category Variable or Parameter | Chum Salmon | Chinook Salmon Steelhead Salmon)
Hatchery Program Name NA! Appendix A. Puget Sound Hatchery Programs and
Programs Facilities
Affected ESU/DPS or NA! Appendix A. Puget Sound Hatchery Programs and
Natural-origin Facilities
Population or Stock
Race or Run NA! Appendix A. Puget Sound Hatchery Programs and
Facilities
Program Type NA! Appendix A. Puget Sound Hatchery Programs and
Facilities
Program Purpose NA! Appendix A. Puget Sound Hatchery Programs and
Facilities
Operator NA! Appendix A. Puget Sound Hatchery Programs and
Facilities
Life Stage(s) Released NA! Appendix A. Puget Sound Hatchery Programs and
Facilities
Release Time(s) NA! Appendix A. Puget Sound Hatchery Programs and
Facilities
Number Currently NA! Appendix A. Puget Sound Hatchery Programs and
Released Facilities
Primary Facility(ies) NA! Appendix A. Puget Sound Hatchery Programs and
Facilities
Release Location(s) NA! Appendix A. Puget Sound Hatchery Programs and

Facilities
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Table 3.2-7.  Guide to information in the EIS on hatchery programs and their influence on salmon and
steelhead species, continued.
Salmon and Steelhead Species
Non-listed
Salmon
Species
(Coho
Salmon,
Fall-run
Chum
Salmon,
Pink
Salmon,
Information Summer-run Sockeye
Category Variable or Parameter | Chum Salmon | Chinook Salmon Steelhead Salmon)
Competition | Input Parameters for Appendix A, Appendix D, PCD | Appendix F, Appendix
and Risk Factors Puget Sound RISK 1 Assessment | Hatchery A, Puget
Predation Hatchery Program Viewer | Sound
Risks Programs and (HPV) Analysis; | Hatchery
Facilities; Appendix H, Programs
Appendix G, Steelhead Effects | and
Hood Canal Analysis by Facilities,
Summer-run Basin and
Chum Salmon inferences
Effects drawn
Analysis by from other
Population research
and studies
Genetic Genetics - Broodstock NA! Appendix A, Puget Sound Hatchery Programs and
Risks Source and Length of Facilities
Time Propagated
Genetics - Straying NA! Appendix C, Puget | Appendix F, Not
Sound Chinook Hatchery generally
Salmon Effects Program Viewer | known;
Analysis by (HPV) Analysis; | inferences
Population Appendix H, drawn
Steelhead Effects | from other
Analysis by research
Basin and studies
Hatchery-induced Not generally | Appendix E, Appendix E, Not
Selection and known; Overview of the All | Overview of the | generally
Introgression inferences H Analyzer; All H Analyzer; | known;
drawn from Appendix C, Puget | Appendix H, inferences
other research | Sound Chinook Steelhead Effects | drawn
and studies Salmon Effects Analysis by from other
Analysis by Basin research
Population and studies
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Table 3.2-7.  Guide to information in the EIS on hatchery programs and their influence on salmon and
steelhead species, continued.
Salmon and Steelhead Species
Non-listed
Salmon
Species
(Coho
Salmon,
Fall-run
Chum
Salmon,
Pink
Salmon,
Information Summer-run Sockeye
Category Variable or Parameter | Chum Salmon | Chinook Salmon Steelhead Salmon)
Hatchery Hatchery Facility and NA! Appendix F, Appendix F, Not
Facility and | Operation Compliance Hatchery Program | Hatchery generally
Operation Viewer (HPV) Program Viewer | known;
Risks Analysis; (HPV) Analysis; | inferences
Appendix C, Puget | Appendix H, drawn
Sound Chinook Steelhead Effects | from other
Salmon Effect Analysis by research
Analysis by Basin and studies
Population
Total Return | Total Return - Hatchery Appendix C, Puget | Appendix H, Not
Benefits Contribution to Total Sound Chinook Steelhead Effects | generally
Return Salmon Effect Analysis by known;
Analysis by Basin inferences
Population drawn
from other
research
and studies
Viability V'SP parameters NA! Appendix C, Puget | Appendix H, Not
Benefits Sound Chinook Steelhead Effects | generally
Salmon Effect Analysis by known;
Analysis by Basin inferences
Population drawn
from other
research
and studies
Marine- Hatchery-origin Table 3.2-2. Average total spawning escapement and biomass by species
derived Carcasses in Puget Sound.
Nutrient Appendix B. Hatchery Effects and Evaluation Methods for Fish.
Benefits

L Although summer-run chum salmon hatchery program effects are not evaluated in this EIS, the effects of other species

hatchery programs on natural-origin summer-run chum salmon are evaluated in this EIS.
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Chapter 3 — Affected Environment

Although listed summer-run chum salmon are also produced by hatcheries in Puget Sound, the hatchery
programs that propagate listed summer-run chum salmon (Lilliwaup Hatchery and Tahuya River summer-
run chum salmon programs) are not evaluated in this EIS because these programs are not part of the co-
manager hatchery RMPs and HGMPs subject to this EIS. Summer-run chum salmon hatchery programs
previously received authorization under the ESA (NMFS 2002a) and environmental review under NEPA
(NMFS 2002b, 2004b). Species-specific data and information for fish species reviewed in this EIS other
than salmon and steelhead are found in later subsections of Subsection 3.2, Fish.

3.2.5 Puget Sound Chinook Salmon ESU

Chinook salmon in Puget Sound have experienced population declines over the last several decades (see
Subsection 3.2.5.2, Distribution and Abundance of Natural-origin Chinook Salmon). Consistent with the
general factors affecting salmon and steelhead identified in Subsection 3.2.2, General Factors that Affect
the Presence and Abundance of Salmon and Steelhead, factors have been identified by NMFS that limit
ESU recovery (NMFS 2011c). These are habitat degradation (specifically estuarine and marine habitat,
floodplain connectivity and function, channel structure and complexity, riparian areas and large woody
debris recruitment, and stream substrate), water quality, hatchery-related adverse effects, and
predation/competition/disease from non-native species. As a result, the Puget Sound Chinook Salmon
ESU was initially listed as threatened under the ESA in 1999 (64 Fed. Reg. 14308, March 24, 1999), and
reconfirmed in 2005 (70 Fed. Reg. 37160, June 28, 2005). NMFS designated critical habitat for the ESU
in 2005 (70 Fed. Reg. 52630, September 2, 2005). The locally developed recovery plan for the Puget
Sound Chinook Salmon ESU (Shared Strategy for Puget Sound 2007) was reviewed and formally adopted
by NMFS in 2007 (72 Fed. Reg. 2493, January 19, 2007). The recovery plan addresses the limiting
factors and, through its implementation (including hatchery programs), helps to restore, conserve, and
protect the ESU and its habitat (72 Fed. Reg. 2493, January 19, 2007). Recovery plan implementation will
continue into the future (Chapter 5, Cumulative Effects). A 5-year status review was completed by NMFS
in 2011 (NMFS 2011d).

The ESU includes natural-origin populations and hatchery-origin fish produced from a number of
hatchery programs (Table 3.2-8). These hatchery programs produce fish that are part of the listed ESU
because the fish were determined to be no more than moderately diverged from the local natural-origin
populations, and may serve as genetic reserves and broodstock sources for recovery of the ESU (NMFS
2004c; Jones 2011). Background information on effects of hatchery programs on natural-origin fish and
the methods used to evaluate existing conditions are provided in Appendix B, Hatchery Effects and

Evaluation Methods for Fish. Information on individual listed natural-origin Puget Sound Chinook
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Chapter 3 — Affected Environment

salmon populations is contained in Appendix C, Puget Sound Chinook Salmon Effects Analysis by

Population.

3.25.1 Life History of Natural-origin Chinook Salmon

This subsection describes the general life history of Chinook salmon, including incubation, hatching, and
fry emergence in fresh water; out-migration to the ocean; and subsequent maturation and return of adults
to fresh water for spawning. The diversity (genetic and behavioral) represented by variation in Chinook
salmon life histories helps the ESU to be able to adapt to short-term and long-term changes in its
environment over time (McElhany et al. 2000). Although the accompanying tables and figures illustrate
differences between natural-origin and hatchery-origin Chinook salmon, more detailed information on the
life history of natural-origin Chinook salmon is provided in Subsection 3.2.4.1, Characteristics of
Hatchery-origin Salmon and Steelhead.

Juvenile Chinook salmon can rear in fresh water for very short or prolonged time periods. Additionally,
some male Chinook salmon mature in fresh water, thereby foregoing out-migration to the ocean. The
timing and duration of each of these stages is related to genetic and environmental factors and their
interactions to varying degrees. Salmon, in general, exhibit a high degree of variability in life-history
traits; however, there is considerable debate as to what degree this is the result of local genetic adaptation
or the general variability of the salmon and steelhead gene pool (Ricker 1972; Healey 1991; Taylor 1991).
More detailed descriptions of the key features of Chinook salmon life history can be found in Myers et al.
(1998) and Healey (1991).

The two general freshwater life-history types initially described for Chinook salmon by Gilbert (1912)
are: 1) stream-type Chinook salmon that reside in fresh water for a year or more after hatching before
out-migrating to the ocean as yearlings, and 2) ocean-type Chinook salmon that out-migrate to the ocean
within their first year as subyearlings. Most Puget Sound Chinook salmon populations are ocean-type fish
that out-migrate primarily as subyearlings. Yearlings compose a small proportion (5 percent or less) of the
out-migrants for most populations; however, they represent a substantial portion (30 to 40 percent) of the
adult returns for some Puget Sound spring-run and summer-run Chinook salmon populations
(Ruckelshaus et al. 2006).
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Table 3.2-8.  Watersheds, listed natural-origin populations, and associated hatchery programs that
compose the Puget Sound Chinook Salmon ESU.
Watershed Natural-origin Population Associated Hatchery Programs?

Nooksack River

North Fork Nooksack spring-run

Kendall Creek spring-run

South Fork Nooksack spring-run

Skookum Creek spring-run?

Skagit River

Lower Skagit fall-run

Marblemount fall-run

Upper Skagit summer-run

Marblemount summer-run

Cascade spring-run

Marblemount spring-run subyearling
Marblemount spring-run yearling

Suiattle spring-run None
Lower Sauk summer-run None
Upper Sauk spring-run None

Stillaguamish River

North Fork Stillaguamish summer-run

Harvey Creek/Whitehorse Pond summer-run

South Fork and mainstem
Stillaguamish fall-run

South Fork Stillaguamish summer-run
(Harvey Creek)?

Snohomish River

Skykomish summer/fall-run

Bernie Kai-Kai Gobin summer/fall-run
Wallace River summer-run subyearling
Wallace River summer-run yearling

Snoqualmie summer/fall-run

None

Lake Washington

Sammamish fall-run

Issaquah fall-run

Cedar fall-run

None

Green River

Green fall-run

Soos Creek fall-run subyearling
Soos Creek/Icy Creek fall-run yearling
Keta Creek

Puyallup River

Puyallup fall-run

Voights Creek fall-run subyearling
Clarks Creek fall-run (Diru)

White River

White spring-run

White River spring-run®

Puyallup White River acclimation sites
spring-run

White River/Hupp Springs spring-run*

Nisqually River

Nisqually fall-run

Clear Creek fall-run*
Kalama Creek fall-run *

Skokomish River

Skokomish fall-run

George Adams fall-run subyearling
Rick’s Pond fall-run®

Duckabush River,
Dosewallips River

Hamma Hamma River,

Mid-Hood Canal fall-run

Hamma Hamma fall-run subyearling

Dungeness River

Dungeness spring-run

Dungeness spring-run®

Elwha River

Elwha summer/fall-run

Elwha summer/fall-run®

Source Ruckelshaus et al. (2006); NMFS (2011d).
All of these hatchery programs produce fish that are listed because they are no more than moderately diverged from the local
natural-origin populations (Jones 2011). If not otherwise stated, individual programs release fish at the subyearling life stage
(Appendix A, Puget Sound Hatchery Programs and Facilities).

[ NI N

New hatchery program that warrants consideration for listing as part of the ESU (NMFS 2011d).
Hatchery program produces subyearlings and yearlings.
Identified as isolated program in submitted HGMPs.
Hatchery program produces yearlings.
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Chapter 3 — Affected Environment

Puget Sound Chinook salmon are typically referred to as summer-run, fall-run, or spring-run,
corresponding to the time of year that adults return to fresh water to spawn (Myers et al. 1998;
Ruckelshaus et al. 2006). Summer-run and fall-run are often grouped together because their run timing is
quite variable and can be hard to distinguish, extending from July through September, with spawning
occurring through October in some systems (WDF et al. 1993). However, Puget Sound Chinook salmon
populations are predominantly fall runs. Spring or early-timed runs were historically more widely
distributed in southern Puget Sound and Hood Canal, but have been reduced to the Nooksack, Skagit, and
White River systems. Natural-origin summer-run populations within the project area originate in the
Skagit River, Stillaguamish River, and Snohomish River systems (Ruckelshaus et al. 2006). Fall-run
populations occur throughout Puget Sound.

The timing of natural-origin juvenile Chinook salmon out-migrations from fresh water are bimodal
(Figure 3.2-1), with greater than 70 percent composed of newly emerged fry that average 1.6 inches

(40 mm) fork length (i.e., the length of a fish measured from the most anterior part of the head to the
deepest point of the notch in the tail fin) (Table 3.2-4). Natural-origin fry out-migrate predominantly
between January and April. A second lesser peak occurs between late May and early July, with the
majority of these fish being parr or subyearlings (3.0 inches [75 mm] fork length) that move directly to
marine waters of Puget Sound. Some natural-origin Puget Sound Chinook salmon populations also
include yearling migrants that move downstream predominantly in April and May and average 4.7 inches
(120 mm) fork length (Table 3.2-4).

After emerging from the gravel, Chinook salmon fry feed on zooplankton and aquatic invertebrates in
drift (Sommer et al. 2001), and parr (sometimes called fingerlings) feed on invertebrates in fresh water
(Scott and Crossman 1973). Terrestrial and marine invertebrates are preferred prey during their early
marine life phases, with fish (primarily forage fish) becoming the predominant prey item as the Chinook

salmon grow to adult size during their marine life phase (Duffy 2003).
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MNatural-origin Chinook
Subyearling
Qut-migration Timing
and Abundance

Hatchery-origin Sockeye Fry

Hatchery-origin Steelhead

Hatchery-origin Pink

Hatchery-origin Fall -run Chum

Abundance or Occurrence

Hatchery-origin Coho

Hatchery-origin
Chinook (yearling) /\

Hatchery-origin Chinook (subyearling)

11 2n 3M 4n 51 61 " &M o/ 101 111 121

Sources: Natural-origin sockeye salmon data from Beamer et al. (2005) and WDFW juvenile out-migrant trapping reports
(Seiler et al. 2000, 2003, 2004; Volkhardt et al. 2006a, 2006b; Kinsel et al. 2007, 2008). Hatchery-origin fish release data are
from WDFW salmon and steelhead HGMPs, and WDFW and PNPTT (2000).

Figure 3.2-1. Typical duration of natural-origin Chinook salmon juvenile out-migration timing and
relative abundance, and predominant timing of juvenile hatchery-origin salmon and
steelhead releases.

Estuarine residence time for natural-origin Chinook salmon is highly variable, ranging from 1 to 3 weeks
for some subyearling and yearling migrants to 1 to 5 months for intermediate-sized (parr) migrants
(Simenstad et al. 1982). Juvenile Chinook salmon reside longer in estuaries than other salmon and
steelhead, and are present within Puget Sound throughout the year (Reimers 1973; lwamoto and Salo
1977; Healey 1982; Simenstad et al. 1982; McCabe et al. 1986). They enter Puget Sound in the spring,
with peak abundances in nearshore areas in early summer, and typically remain in nearshore areas until
early August with timing and abundance varying among different regions. Individual fish have been
observed to spend up to 7 weeks in nearshore areas of south Puget Sound and Hood Canal (Simenstad et
al. 1982), but may reside longer in areas where they co-occur with rearing and migrating juvenile coho
salmon and chum salmon (Rowse and Fresh 2003; Duffy 2003).
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Chapter 3 — Affected Environment

Natural-origin Puget Sound Chinook salmon typically reach sexual maturity and return to fresh water to
spawn at various ages (2 to 6 years) after 1 to 5 years of ocean residence (Healey 1986, 1991). Adult

returns are predominantly 3 or 4 year-old fish (Myers et al. 1998).

Juvenile Chinook salmon may also enter and reside in Puget Sound for rearing until they reach sexual
maturity (locally called blackmouth salmon) (Chamberlin et al. 2011). Although these resident Chinook
salmon can result from subyearling or yearling out-migrants, historically, most yearling out-migrants are
of the stream-type, or spring-run form. Many of these historical spring-run Chinook salmon populations
are now extirpated, likely because of habitat loss and over harvest (Ruckelshaus et al. 2006).

The life histories of individual populations reflects adaptations to the variability in habitat conditions
unique to each river system, and contribute to the broad genetic and behavioral diversity of the
populations composing the ESU (Ruckelshaus et al. 2006). The ability of Chinook salmon to persist and
recover in the long term as freshwater and oceanic environmental conditions fluctuate is dependent on

avoiding loss of this diversity (Ruckelshaus et al. 2002).

3.2.5.2 Distribution and Abundanc