Preface to the
Environmental Assessment for
2019 Ocean Salmon Fisheries Management Measures
(RIN 0648-B105)

The development of annual management measures for West Coast salmon fisheries is a well-documented
and public process. Alternatives for annual management measures are developed at the March meeting of
the Pacific Fishery Management Council (Council). At this meeting, the previous year’s fisheries are
reviewed, and alternatives are developed for the current year’s fisheries after considering projected stock
abundances, conservation objectives in the Fishery Management Plan (FMP), and compliance with the
Endangered Species Act (ESA), Marine Mammal Protection Act (MMPA), and other relevant laws, as
well as international agreements under the Pacific Salmon Treaty (PST). Public meetings are held in
Washington, Oregon, and California in late March to give the public the opportunity to provide comments
on the alternatives. The Council meets again in April to consider public and agency input on the
alternatives and to develop and adopt a preferred alternative. Environmental impacts of the preferred
alternative are within the range of impacts analyzed for the preliminary alternatives, although new
fisheries data developed between March and April, especially regarding fisheries north of Cape Falcon,
may require modification of the range of impacts.

During this process, the Council and the National Marine Fisheries Service (NMFS) develop a series of
documents that describe the development and analysis of the alternatives. These documents collectively
form the basis for the Environmental Assessment (EA) for NMFS’ analysis of the proposed action of
adopting the 2019 ocean salmon fisheries management measures under the National Environmental
Policy Act (NEPA). This Preface is provided to guide the reader through the three documents that,
collectively, form the EA (see Table 1, below). These documents are available to the public on the
Council’s website (www.pcouncil.org):

Preseason Report | (PRE I): Stock Abundance Analysis and Environmental Assessment
Part 1 for 2019 Ocean Salmon Fishery Regulations (February 2019).
PRE | describes Purpose and Need, Affected Environment, and the no-action
alternative.

Preseason Report Il (PRE 1l): Proposed Alternatives and Environmental Assessment Part
2 for 2019 Ocean Salmon Fishery Regulations (March 2019).
PRE Il describes the analysis of the action alternatives.

Preseason Report 111 (PRE I11): Analysis of Council Adopted Management Measures for
2019 Ocean Salmon Fisheries (April 2019).
PRE 11 describes the final preferred alternative adopted by the Council.

A fourth document, also available on the Council’s website, is referenced in the above and provides some
aspects of the affected environment, especially related to salmon stocks:

Review of 2018 Ocean Salmon Fisheries (February 2019).
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Table 1. Directory of NEPA elements in the Environmental Assessment for 2018 Ocean Salmon
Fisheries Management Measures (RIN 0648-BH22).

NEPA Element

Location

Purpose and Need

Affected Environment
Description of the Affected Environment
Affected Environment: Chinook Salmon
Affected Environment: Coho Salmon
Affected Environment: Pink Salmon

Alternatives
Description of No action alternative
Description of Action alternatives

Analysis of Impacts (Environmental
Consequences)
Impacts on salmon stocks
Socioeconomics

Non-target Species
Marine Mammals
ESA Listed Species

Seabirds

Biodiversity and Ecosystem Function
Ocean and Coastal Habitats

Public Health and Safety

Cumulative Impacts

Final Preferred Alternative
Description
Socioeconomic Impacts
Environmental Effects

Compliance with other Applicable Law
Finding of No Significant Impact (FONSI)

PRE I. Pages1-2

PRE I

PRE I: Chapter I, pages 3 —12
PRE I: Chapter Il, pages 13 — 48
PRE I: Chapter Ill, pages 49 — 74
PRE I: Chapter IV, page 75

PRE I and PRE Il

PRE I: Chapter V, pages 76 — 91
PRE II: Chapter 7, pages 10 — 12, and Tables 1 -4

PRE Il: Chapter 8

PRE II: Chapter 8, pages 13 — 18, Tables 5 -7
PRE II: Chapter 8, pages 18 — 23, Tables 9 - 10,

Figures 1 -2

PRE II: Chapter 8, page 23 — 24
PRE Il: Chapter 8, page 24
PRE II: Chapter 8, pages 24 — 25
PRE IlI: Chapter 4, pages 4 — 6
PRE Il: Chapter 8, page 25
PRE II: Chapter 8, page 25
PRE II: Chapter 8, page 26
PRE Il: Chapter 8, page 26
PRE Il: Chapter 8, page 26 — 30
PRE I

PRE IIl: Tables1-4
PRE IlI: Chapter 10, pages 14 — 17
PRE IlI: Chapter 10, pages 17, Table 11

Addendum
Addendum

NOTE: Any meaningful changes or updates
are shown in red.

to the Council’s documents used in this EA
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PFMC Pacific Fishery Management Council (Council)
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PST Pacific Salmon Treaty
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SJF Strait of Juan de Fuca
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VSI visual stock identification
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WDFW  Washington Department of Fish and Wildlife
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INTRODUCTION

This is the second report in an annual series of four reports prepared by the Salmon Technical Team (STT)
of the Pacific Fishery Management Council (Council) to document and help guide ocean fishery salmon
management off the coasts of Washington, Oregon, and California. The report focuses on Chinook, coho,
and pink salmon stocks that have been important in determining Council fisheries in recent years, and on
stocks listed under the Endangered Species Act (ESA) with established National Marine Fisheries Service
(NMFS) ESA consultation standards. This report will be formally reviewed at the Council's March 2019
meeting.

This report provides 2019 salmon stock abundance forecasts, and an analysis of the impacts of 2018
management measures or regulatory procedures, on the projected 2019 abundance. This analysis is
intended to give perspective in developing 2019 management measures. This report also constitutes the
first part of an Environmental Assessment (EA) to comply with National Environmental Policy Act (NEPA)
requirements for the 2019 ocean salmon management measures. An EA is used to determine whether an
action being considered by a Federal agency has significant impacts. This part of the EA includes a
statement of the purpose and need, a summary description of the affected environment, a description of the
No-Action Alternative, and an analysis of the No-Action Alternative effects on the salmon stocks included
in the Council’s Salmon Fishery Management Plan (FMP).

The STT and Council staff will provide two additional reports prior to the beginning of the ocean salmon
season to help guide the Council’s selection of annual fishery management measures: Preseason Report Il
and Preseason Report 1. These reports will analyze the impacts of the Council's proposed alternatives and
adopted fishery management recommendations, respectively. Preseason Report Il will constitute the
second part of the EA, and will include additional description of the affected environment relevant to the
alternative management measures considered for 2019 ocean salmon fisheries, a description of the
alternatives, and an analysis of the environmental consequences of the alternatives. Preseason Report 1l
will also analyze the potential impacts of a reasonable range of alternatives, which will inform the final
fishery management measures included in Preseason Report I1l. Preseason Report 111 will describe and
analyze the effects of the Council’s final proposed action, including cumulative effects. Together, these
parts of the EA will provide the necessary components to determine if a finding of no significant impact
(FONSI) or Environmental Impact Statement (EIS) is warranted.

Chapter | provides a summary of stock abundance forecasts. Chapters Il and Il provide detailed stock-by-
stock analyses of abundance, a description of prediction methodologies, and accuracy of past abundance
forecasts for Chinook and coho salmon, respectively. Chapter IV summarizes abundance and forecast
information for pink salmon. Chapter V provides an assessment of 2018 regulations applied to 2019
abundance forecasts. Appendices provide supplementary information as follows: Appendix A provides a
summary of Council stocks and their management objectives; Appendix B contains the Council's current
harvest allocation schedules, and Appendix C contains pertinent data for Oregon Production Index (OPI)
area coho. Appendix D summarizes the change in Sacramento River Winter Chinook management that
was implemented beginning in 2018. For NEPA purposes, Chapters I-IV of this document describe the
affected environment and Chapter V provides a description and analysis of the No-Action Alternative.

Purpose and Needs

The purpose of this action, implementation of the 2019 ocean salmon fishery management measures, is to
allow fisheries to harvest surplus production of healthy natural and hatchery salmon stocks within the
constraints specified under the Salmon FMP, the Pacific Salmon Treaty (PST), and consultation standards
established for ESA-listed salmon stocks. In achieving this purpose, management measures must take into
account the allocation of harvest among different user groups and port areas. Without this action, 2018
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management measures would be in effect, which do not consider changes in abundance of stocks in the
mixed stock ocean salmon fisheries. Therefore, this action is needed to ensure constraining stocks are not
overharvested, and that harvest of abundant stocks can be optimized and achieve the most overall benefit
to the nation.

The Salmon FMP also establishes nine more general harvest-related objectives:

1. Establish ocean exploitation rates for commercial and recreational salmon fisheries that are consistent
with requirements for stock conservation objectives and annual catch limits (ACLs), specified ESA
consultation standards, or Council-adopted rebuilding plans.

2. Fulfill obligations to provide opportunity for Indian harvest of salmon as provided in treaties with the
United States, as mandated by applicable decisions of the Federal courts, and as specified in the October 4,
1993 opinion of the Solicitor, Department of Interior, with regard to federally-recognized Indian fishing
rights of Klamath River Tribes.

3. Maintain ocean salmon fishing seasons supporting the continuance of established recreational and
commercial fisheries, while meeting salmon harvest allocation objectives among ocean and inside
recreational and commercial fisheries that are fair and equitable, and in which fishing interests shall
equitably share the obligations of fulfilling any treaty or other legal requirements for harvest opportunities.

4. Minimize fishery mortalities for those fish not landed from all ocean salmon fisheries as consistent with
achieving optimum yield (OY) and bycatch management specifications.

5. Manage and regulate fisheries so that the OY encompasses the quantity and value of food produced, the
recreational value, and the social and economic values of the fisheries.

6. Develop fair and creative approaches to managing fishing effort, and evaluate and apply effort
management systems as appropriate to achieve these management objectives.

7. Support the enhancement of salmon stock abundance in conjunction with fishing effort management
programs to facilitate economically viable and socially acceptable commercial, recreational, and tribal
seasons.

8. Achieve long-term coordination with the member states of the Council, Indian tribes with federally-
recognized fishing rights, Canada, the North Pacific Fishery Management Council, Alaska, and other
management entities which are responsible for salmon habitat or production. Manage consistent with the
PST and other international treaty obligations.

9. In recommending seasons, to the extent practicable, promote the safety of human life at sea.

These objectives, along with the consultation standards established under the ESA, provide "sideboards"
for setting management measures necessary to implement the Salmon FMP, which conforms to the terms
and requirements of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) and the
National Standard 1 Guidelines (NS1G).

Implementation of 2019 management measures will allow fisheries to harvest surplus production of healthy
natural and hatchery salmon stocks within the constraints specified under the Salmon FMP and consultation
standards established for ESA-listed salmon stocks.

The reauthorization of the MSA in 2006 established new requirements to end and prevent overfishing
through specification of overfishing limits (OFL), acceptable biological catch (ABC), ACLs and
accountability measures (AMs). Because OFLs, ABCs, and ACLs are based on annual abundance
forecasts, Preseason Report | also specifies OFLs, ABCs, and ACLs for 2019 fisheries.
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CHAPTER |: DESCRIPTION OF THE AFFECTED ENVIRONMENT

The action area for this proposed action is the exclusive economic zone (EEZ), 3 to 200 nautical miles, off
the West Coast of the U.S. (California, Oregon, and Washington).

The affected environment relevant to establishing the 2019 ocean salmon fishery management measures
consists of the following components:

e Target Species — Chinook, coho, and pink salmon,

e ESA-listed salmon stocks; and

e Socioeconomic aspects of coastal communities, federally-recognized Tribes, and states.

A description of the historical baseline for these components of the affected environment is presented in
the Review of 2018 Ocean Salmon Fisheries (PFMC 2019). The current status (2019 ocean abundance
forecasts) of the environmental components expected to be affected by the 2019 ocean salmon fisheries
regulation alternatives (FMP salmon stocks, including those listed under the ESA) are described in this
report (Part 1 of the 2019 salmon EA); the Review of 2018 Ocean Salmon Fisheries (PFMC 2019) provides
an historical description of the salmon fishery-affected environment, including stock status and
socioeconomic impacts, and represents the current status of the socioeconomic component of the affected
environment.

The No-Action alternative was assessed in the 2018 NEPA process for ocean salmon regulations (Preseason

Reports Il and 1ll; PFMC 2018b and 2018c). In those analyses, proposed management measures were

determined to have no significant impacts on several components of the affected environment. These

components included:

e Non-target species — Pacific Halibut, groundfish (NMFS 2003; PFMC 2006, 2018a)

e Marine mammals — pinnipeds, killer whales (NMFS 2003, 2008; PFMC 2006, 2018a)

e Seabirds (NMFS 2003; PFMC 2006, 2018a)

e Ocean and coastal habitats, ESA critical habitat, and Essential Fish Habitat (EFH) (NMFS 2003; PFMC

2006, 2018a)

Biodiversity and ecosystem function (NMFS 2003; PFMC 2006, 2018a)

e Unique characteristics of the geographic area (NMFS 2003; PFMC 2006, 2018a)

e Cultural, scientific, or historical resources such as those eligible for listing in the National Register of
Historic Places (NMFS 2003; PFMC 2006, 2018a)

e Public health or safety (NMFS 2003; PFMC 2006, 2018a)

The 2019 No-Action alternative is the same as the 2018 action, therefore it is expected to have no significant
impacts on these elements of the environment. Thus, this document includes analysis of the impacts of the
No Action alternative on salmon stocks identified in the FMP, the component of the environment for which
conditions have changed such that the effects in 2019 are different.

The component of the affected environment that is described in this document consists only of the salmon
stocks identified in the FMP (Appendix A). The 2019 forecast abundance of the FMP salmon stocks
represents this component of the affected environment. The surviving stock after fishery-related mortality
is generally referred to as spawning escapement (S), and the proportion of the stock that succumbs to
fishing-related mortality is generally referred to as the exploitation rate (F); these are the metrics that
constitute conservation objectives for FMP stocks, and by which effects of the alternatives to this part of
the affected environment are evaluated. Thus, application of management measures (alternatives) to the
abundance forecasts (affected environment) results in projected exploitation rates and spawning
escapements (effects).
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A description of the other components of the affected environment considered for 2019 ocean salmon
fishery regulation alternatives, including socioeconomic components and updated additional information
on the biological components of the environment, will be presented in Preseason Report Il, to be issued
after the March Council meeting.

ABUNDANCE FORECASTS

Abundance forecasts in 2019 are summarized for key Chinook and coho salmon stocks in Tables I-1 and |-
2, respectively. A cursory comparison of preseason forecast and postseason abundance estimates for
selected stocks is presented in Figures 11-2, 3, 4 and 111-1. More detailed analyses of this subject are covered
in Chapters Il (Chinook) and 111 (coho). Information on pink salmon abundance and forecasts is contained
in Chapter IV. Council Salmon FMP conservation objectives are presented in Appendix A, allocation
objectives are presented in Appendix B.

In addition to the key stocks with abundance forecasts listed in Tables I-1 and 1-2, Council management
decisions for the 2019 ocean salmon fishing seasons may be constrained by other stocks, such as those
listed under the ESA or subject to PSC agreements, which may not have abundance forecasts made, or do
not have abundance forecasts available in time for inclusion in this report. These include the following
Evolutionarily Significant Units (ESUs): Central Valley Spring Chinook, California Coastal Chinook,
Lower Columbia River (LCR) natural tule Chinook, Snake River Fall Chinook; Central California Coast
coho, Southern Oregon/Northern California Coast coho, and Interior Fraser (including Thompson River)
coho.

ACCEPTABLE BIOLOGICAL CATCH, ANNUAL CATCH LIMITS, AND OVERFISHING
LIMITS

Amendment 16 to the Salmon FMP, approved in December 2011, was developed to comply with the
requirements of the 2006 MSA reauthorization, including specification of acceptable biological catch
(ABC), annual catch limits (ACLs), overfishing limits (OFLs), and Scientific and Statistical Committee
(SSC) recommendations for ABC. Amendment 16 established that ABC and ACLs were required for two
stocks, Sacramento River fall Chinook (SRFC) and Klamath River fall Chinook (KRFC), which serve as
indicator stocks for the Central Valley Fall and Southern Oregon/Northern California Chinook complexes,
respectively. Other stocks in the FMP are not required to have ACLSs either because they were components
of these two stock complexes, were ESA-listed, were hatchery stocks, or were managed under an
international agreement. Since publication of Amendment 16, ABC and ACL specifications have been
added to the Salmon FMP for Willapa Bay natural coho.

ABCs and ACLs are not specified for stocks that are managed under an international agreement as there is
a statutory exception in the MSA to the requirement for ACLs, and the NS1Gs state that ABCs are not
required if stocks meet this international exception. The NS1Gs allow the flexibility to consider alternative
approaches for specifying ACLs for stocks with unusual life history characteristics like Pacific salmon, and
particularly for species listed under the ESA and hatchery stocks. For hatchery stocks, broodstock goals
serve as conservation objectives rather than specifying ACLs. For ESA-listed stocks, biological opinions
and associated consultation standards describe necessary controls to ensure their long-term conservation.

Preseason OFLs are determined for all non-ESA-listed and non-hatchery stocks with an estimate of Fusy
(or Maximum Fishing Mortality Threshold, MFMT) and sufficient information available to make
abundance forecasts.

Acceptable Biological Catch

For salmon, ABC is defined in terms of spawner escapement (Sasc), which is determined annually based
on stock abundance, in spawner equivalent units (N) and the exploitation rate Fagc.
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Saec=N X (1 - Fagc)

The ABC control rule defines Fagc as a fixed exploitation rate reduced from Fusy to account for scientific
uncertainty. The degree of the reduction in F between Fagc and Fusy depends on whether Fusy is directly
estimated (tier 1 stock) or a proxy value is used (tier 2 stock). For tier 1 stocks, Fasc equals Fusy reduced
by five percent. For tier 2 stocks, Fasc equals Fusy reduced by ten percent.

Tier-1; Fagc = Fusy % 0.95.
Tier-2: Fagc = Fusy % 0.90.

Annual Catch Limit

ACLs are also defined in terms of spawner escapement (Sac.) based on N and the corresponding
exploitation rate (FacL), where the exploitation rate is a fixed value that does not change on an annual basis.

FacL is equivalent to Fagc and
SacL = N X (1-FacL),
which results in Sac. = Sasc for each management year.

During the annual preseason salmon management process, SacL is estimated using the fixed FacL
exploitation rate and the preseason forecast of N. Thus, fishery management measures must result in an
expected spawning escapement greater than or equal to this preseason estimate of Sact.

Overfishing Limit
For salmon, OFL is defined in terms of spawner escapement (Sori), Which is consistent with the common

practice of using spawner escapement to assess stock status for salmon. Sor. is determined annually based
on stock abundance, in spawner equivalent units (N) and the exploitation rate For..

ForL is defined as being equal to Fusy (or MFMT) and

SorL = N X (1 - Fumsy).

STATUS DETERMINATION CRITERIA

Amendment 16 also included new status determination criteria (SDC) for overfishing, approaching an
overfished condition, overfished, not overfished/rebuilding, and rebuilt. These criteria are:

o Overfishing occurs when a single year exploitation rate exceeds the maximum fishing mortality
threshold (MFMT), which is based on the maximum sustainable yield exploitation rate (Fmsy);

e Approaching an overfished condition occurs when the geometric mean of the two most recent
postseason estimates of spawning escapement, and the current preseason forecast of spawning
escapement, is less than the minimum stock size threshold (MSST);

o Overfished status occurs when the most recent 3-year geometric mean spawning escapement is less
than the MSST;

o Not overfished/rebuilding status occurs when a stock has been classified as overfished and has not
yet been rebuilt, and the most recent 3-year geometric mean spawning escapement is greater than
the MSST but less than Swsy;

e Astock is rebuilt when the most recent 3-year geometric mean spawning escapement exceeds Susy.

Comparison of stock status to criteria for overfishing, overfished, not overfished/rebuilding, and rebuilt
were reported in the annual SAFE document, Review of 2018 Ocean Salmon Fisheries (PFMC 2019).
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Approaching an overfished condition relies on current year preseason forecasts and Council adopted fishing
regulations for the upcoming season in order to calculate projected spawning escapement. In this report,
because the actual regulations for the upcoming season are not yet known, the calculations are based on
preseason forecasts and Council-adopted regulations from the year prior. Thus, the stock status in this
report is described as being at risk of approaching an overfished condition. Once the regulations for the
upcoming season are adopted and spawning escapement is projected, the status description will be updated
and provided in the Preseason-I11 report. All SDC rely on the most recent estimates available, which in
some cases may be a year or more in the past because of incomplete broods or data availability; however,
some status descriptions reported in the SAFE document may be updated if more recent spawning
escapement or exploitation rate estimates become available between the time the SAFE document and this
document are published.
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TABLE I-1. Preseason adult Chinook salmon stock forecasts in thousands of fish. (Page 1 of 3)

Production Source and Preseason Abundance Forecasts
Stock or Stock Group 2014 2015 2016 2017 2018 2019 Methodology for 2019 Prediction and Source
Sacramento River
Fall (Sacramento Index) 634.7 652.0 299.6 230.7 229.4 379.6  Log-log regression of the Sacramento Index on jack escapement from
the previous year, accounting for lag-1 autocorrelated errors. STT.
Winter (age-3 absent fishing) -- -- -- -- 1.6 1.9 Stochastic life cycle model applied to natural- and hatchery-origin

production. STT.
Klamath River (Ocean Abundance)
Fall 299.3 4238 142.2 54.2 359.2 274.2 Linear regression analysis of age-specific ocean abundance
estimates on river runs of same cohort. STT.
Oregon Coast
North and South/Local Migrating -- -- -- -- -- --  None.

Columbia River (Ocean Escapement)

Upriver Spring ¥ 227.0 232.5 188.8 160.4 166.7 99.3 Log-linear sibling regressions of cohort returns in previous run years.
Columbia River TAC.

Willamette Spring 58.7 55.4 68.7 38.1 53.8 40.2  Age-specific linear regressions of cohort returns in previous run
years. ODFW. Forecast includes adult fish only.

Sandy Spring 55 55 NA 3.6 53 55 Recent 3-year average. ODFW.

Cow litz Spring 7.8 11.2 25.1 17.1 5.2 1.3 Age-specific linear regressions of cohort returns in previous run
years. WDFW.

Kalama Spring 0.5 1.9 4.9 3.1 15 1.4 Age-specific linear regressions of cohort returns in previous run
years. WDFW.

Lewis Spring 11 11 1.0 0.7 3.7 1.5 Age-specific linear regressions of cohort returns in previous run
years. WDFW.

Upriver Summer® 67.5 73.0 93.3 63.1 67.3 35.9 Log-linear sibling regressions or average return (4-ocean fish).
Columbia River TAC subgroup.

URB Fall 973.3 500.3 589.0 260.0 200.1 158.4 Columbia River Fall Chinook: Age-specific average cohort ratios or

SCH Fall 115.1 160.5 89.6 158.4 50.1 46.0 sibling regressions. Columbia River TAC subgroup and WDFW.

LRW Fall 34.2 18.9 222 125 7.6 13.7

LRH Fall 110.0 949 1337 92.4 62.4 54.5

MCB Fall 360.1 113.3 101.0 45.6 36.4 56.7
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TABLEI-1. Preseason adult Chinook salmon stock forecasts in thousands of fish. (Page 2 of 3)

Production Source and

Preseason Abundance Forecasts

Stock or Stock Group 2014 2015 2016 2017 2018 2019 Methodology for 2019 Prediction and Source
Washington Coast
Willapa Bay Fall Natural 2.9 3.8 33 4.2 3.8 4.3  Return per spaw ners applied to 3-6 year olds (brood years 2013-16)
Hatchery 29.5 31.0 36.2 34.3 40.3 23.8 adjusted by brood year performance.
Grays Harbor Fall Natural -- -- -- -- 16.4 NA  Pastyear based on a 4-year average recruits for age-3, and recruits
per spaw ner adjusted by brood performance for age-4, 5, 6.
Hatchery -- -- - - 4.8 NnA  Pastyear based on a 10-year average recruits per spaw n for age 3
and log linear regressions for age-4 on Age-2 and 3; age-5 on age-2,
3, and 4 for all stocks; and age- 6 on age-5.
Quinault Spring/Summer  Natural NA NA NA NA NA NA  Hatchery: Past year based on ten-year average recruits per
Hatchery -- -- -- -- 4.8 NA  spaw ner for age-3; log linear regressions for age-4 on age-2 and 3;
age-5 on age-2, 3, 4 for all stocks; and age-6 on age-5.
Quinault Fall Natural 6.0 8.1 55 5.9 5.2 NA
Hatchery 10.3 4.0 5.3 4.4 31 NA
Queets Spring/Sum Natural 0.5 0.4 0.5 0.5 0.5 0.6 Based onrecent5 year average.
Queets Fall Natural 3.6 4.3 4.9 3.7 3.3 NA  Past year based on recent year mean and cohort relationship.
Hatchery 0.9 15 17 0.9 0.6 NA  Past year based on returns per smolt release.
Hoh Spring/Summer Natural 0.9 0.8 0.9 1.0 11 1.0 Recent 3 year mean adjusted by previous performance.
Hoh Fall Natural 25 2.6 1.8 2.7 2.6 2.5 Recent5 year mean adjusted by previous performance, age 3 & 4
adjusted by regressions.
Quillayute Spring Hatchery 2.0 1.7 1.8 22 21 2.1  Spring: Recent 5 year mean adjusted by previous performance.
Quillayute Sum/Fall Natural 7.6 8.5 7.5 7.6 8.0 7.9 Summer: Recent 3 year mean for all ages. Fall: Recent 5 year means;
adjusted for previous 5 year forecast performance.
Hoko®’ Natural 2.7 3.3 2.9 15 15 2.8 Includes supplemental. 2018 recruits for age-3 is recent 5-year
average return, age 4-6 is sibling regression.
North Coast Totals
Spring/Summer Natural 1.4 1.2 14 15 1.6 1.7
Fall Natural 19.7 235 19.7 19.9 19.1 NA
Spring/Summer Hatchery 2.0 1.7 1.8 2.2 21 2.1
Fall Hatchery 11.2 5.5 7.0 5.3 37 NA
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TABLEI-1. Preseason adult Chinook salmon stock forecasts in thousands of fish. (Page 3 of 3)

Production Source and

Preseason Abundance Forecasts

Stock or Stock Group 2014 2015 2016 2017 2018 2019 Methodology for 2019 Prediction and Source
Puget Sound summer/fall?

Nooksack/Samish Hatchery 43.9 38.6 27.9 21.2 24.6 21.3 Three year average return rate.

East Sound Bay Hatchery 1.2 1.2 0.7 0.8 0.7 0.3 Three year average return rate.

Skagit® Natural 18.0 11.8 15.1 15.8 13.3 13.6  Natural: Hierarchical Bayesian model to estimate the spaw ner-recruit

Hatchery 0.3 0.6 0.4 0.4 0.3 0.3 dynamics. Hatchery: Recent 4-year average terminal smolt to adult
return rate to estimate ages 2 -5.

Stillaguamish” Natural 1.6 0.5 0.5 15 1.6 0.9 Natural plus Hatchery. Multiple regression environmental model
(EMPAR).

Snohomish” Natural 53 4.2 3.3 3.4 35 3.7 Escapement w ithout fishing. Multiple regression environmental model
(EMPAR).

Hatchery 5.4 33 5.0 4.8 6.5 7.2 Terminal Run (to 8-2), with ocean fishing, Recent 4-year geomean age
at return rates applied to releases.

Tulalip” Hatchery 4.7 1.3 1.4 5.3 7.5 12.7 Three year geomean escapement w ithout fishing.

South Puget Sound Natural 4.8 3.8 4.5 4.7 4.8 8.4  Natural: Puyallup R. average return per spaw ner applied to brood

Hatchery 96.7 62.4 43.1 80.4 123.6 99.9 years contributing ages 3-5. For Nisqually, 5 year average age
specific return/spaw ner. For Green, 3-year geometric return rates.
Hatchery: Variety of recent year average return rates and sibling
relationships.

Hood Canal® Natural 35 3.1 2.3 2.5 3.9 1.2  Natural fish based on the Hood Canal terminal run reconstruction-
based relative contribution of the individual Hood Canal management
units in the 2014-2018 return years.

Hatchery 80.6 59 42.7 48.3 57.6 66.0 Brood 2015 fingerling Ibs released from WDFW facilities in 2016,
multiplied by the average of post-season estimated terminal area
return rates for the last 5 years (2014-2018).
Strait of Juan de Fuca Natural 3.8 4.9 3.7 3.1 6.0 8.3 Natural and hatchery. Dungeness and Elw ha hatchery estim