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1.0 Executive Summary

The Willapa Bay Salmon Management Policy (C-3622) was adopted by the Fish and Wildlife
Commission (FWC and/or Commission) in June of 2015. The adaptive management section of Policy C-
3622 directed staff to provide a comprehensive review on the implementation and performance of the
Policy upon the completion of transition period (e.g. 2019), referred to as phase one (e.g. 2015 to 2018).
The review will focus on whether the provisions of the Policy were implemented and whether the stated
purpose and objectives of the Policy were successfully achieved in phase one.

The intent of this review is to assist the Commission in their evaluation of a) whether the Policy was
successful in achieving the stated objectives, principles, and provisions; b) areas where the Policy failed
or has not been working well, and c) to provide information that might help explain reasons why certain
expected outcomes may not have occurred. The intent can be abbreviated as follows: Has the Policy been
implemented as written, and what has occurred as a result of Policy changes?

The analytical approach was to provide information and analysis on each of the sections of the Policy.
The purpose and guiding principles will be covered in the section titled General Fisheries Management,
while species-specific guidance and adaptive management provisions of the Policy will be covered in the
corresponding sections of this report: Fall Chinook salmon Management, Coho Management, Chum
Management, and Adaptive Management. The final section of the report will cover the economics of the
fishing industry, recreational and commercial, within Willapa Bay.

1.1 General Fisheries Management

This section of the report will focus on discussion of the purpose and objectives as well as the eleven
guiding principles that are described in Policy C-3622. Themes in this section of the report include; work
with partners to improve salmonid habitat and productivity, work with Pacific Fishery Management
Council (PFMC) and Pacific Salmon Commission (PSC) to promote conservation of Willapa Bay salmon
stocks, implementation of improved broodstock management as it relates to hatchery reform and
Commission Policy C-3619, improve fishery monitoring programs, improve fishery management through
evaluation and development of technical tools, implement in-season adaptive management, and improve
communication, documentation, and transparency of catch accounting and fishery management actions.

Coordination and collaboration increased between the Habitat program and fishery management staff.
This has resulted in opening additional spawning habitat that had been previously blocked. Also, there
was collaboration on grant proposals to better focus habitat restoration activities and understand salmonid
productivity in Willapa Bay.

Coinciding with policy implementation, additional funding was secured to increase monitoring efforts of
recreational and commercial fisheries in marine areas as well as to expand spawning ground survey
coverage. These additional monitoring programs have led to improved and more timely data which has
enabled adaptive management of fisheries in-season. Also, these additional data have led to
improvements in forecasting and fishery planning tools. Fisheries have been planned pre-season to meet
objectives consistent with the PFMC and PSC processes and federal court orders.

Lastly, Department staff have increased data sharing and transparency of fishery management actions by
development of the Willapa Bay Salmon Advisory Group (WBSAG) webpage on the Agency website and
teleconferences with WBSAG when necessary. Specifically, staff have increased the communication of
catch accounting and fishery management actions by developing a weekly mailer to Willapa Bay salmon
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advisors and other interested members of the public. The weekly mailer is shared electronically during the
fishery season and summarizes catch and effort estimates relative to pre-season predictions to support
management and conservation objectives.

1.2 Fall Chinook Salmon Management

This section of the document will provide evaluation of the implementation and performance of species-
specific guidance for fall Chinook salmon in Policy C-3622 on broodstock management, fishery
management objectives, recreational and commercial fisheries, hatchery production, and stock
assessment.

Policy development was heavily focused on the restoration and conservation of natural origin fall
Chinook salmon stocks within Willapa Bay. This was due to the failure to consistently meet escapement
objectives, lack of implementation of hatchery reform principles, and frustration in the historic allocation
of fall Chinook salmon between fishery sectors.

A two phased approach was utilized in policy implementation to promote conservation and restoration of
Willapa Bay Chinook salmon. Phase one encompassed years 2015-2018 and phase two would begin in
2019 and runs through the end of the Policy. The current policy is set to expire in 2023. Fisheries would
be managed as mark selective to promote harvest of abundant hatchery fish while minimizing impact to
natural origin Chinook salmon. In phase one, the harvest of Chinook salmon would be planned to limit
fisheries to an impact rate cap of 20% on natural origin Willapa River and Naselle River Chinook salmon
stocks. Time and area restrictions for prosecution of commercial fisheries would be employed to limit
their impact on Chinook salmon stocks and harvest of Chinook salmon would be prioritized for
recreational fishers.

Preseason fisheries were planned to meet the objectives outlined in the Policy, but post season estimates
in the initial years exceeded the impact rate caps. The average natural origin spawning escapement across
all stock in Willapa Bay has increased slightly in the four years of policy implementation in comparison
to the four years preceding the Policy. The majority of that increase has been documented in the Willapa
River basin, which has exceeded its escapement goal in 2017 and 2018. The use of time and area closures
for commercial fisheries along with increased bag limits in the sport fishery has shifted the harvest
allocation proportions of Chinook salmon to recreational fishers. Recreational fisheries averaged 33% of
the total harvest of Chinook salmon from 2011 to 2015 and 77% of the total Chinook salmon harvested in
phase one of the Policy, years 2015 to 2018.

1.3 Coho Management

This section of the document will provide evaluation of the implementation and performance of species-
specific guidance for fall coho in Policy C-3622 on broodstock management, fishery management
objectives, recreational and commercial fisheries, hatchery production, and stock assessment.

The abundance of Willapa Bay coho have historically exceeded escapement objectives and provided for
robust fishery opportunities. Policy development of management objectives for Willapa Bay coho focused
on continued implementation of hatchery reform principles and objectives, and the maintenance of
historic escapement objectives. The harvest of coho was prioritized for commercial fisheries with any
remaining available impacts to be utilized by recreational fisheries.

For the years 2015 to 2018, salmon fisheries in Willapa Bay were planned such that the predicted natural
origin escapement would exceed the goal of 13,600 fish. For the same time frame, post season estimates
of natural origin coho spawners fell short of the escapement goal in three out of the four years. This was
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due partially by over forecasting of the terminal run size for Willapa Bay coho preseason. This situation
was not unique to Willapa Bay as poor ocean conditions led to a decline in the abundance of coho stocks
across the North Pacific and poor forecast performance. On average, during phase one, commercial
fisheries harvested a greater number of coho than that of recreational fishers. The lack of abundant coho
to harvest in Willapa Bay has resulted in decreased ex-vessel value for commercial fisheries compared to
pre-policy years and may have influenced decreased participation.

1.4 Chum Management

This section of the document will provide evaluation of the implementation and performance of species-
specific guidance for fall chum in Policy C-3622 on broodstock management, fishery management
objectives, recreational and commercial fisheries, hatchery production, and stock assessment.

Similar to Willapa Bay fall Chinook salmon stocks, Willapa Bay chum failed to reach established
spawning escapement goals consistently in recent years. Therefore, management objectives for
prosecution of fisheries were more constrained for chum harvest to provide for increased conservation of
this stock. Commonly referred to as “the penalty box”, fisheries for chum were constrained to an impact
of no more than 10% when escapement goals had not been met consecutively for two years and in three
out of the last five years. Also, commercial fisheries could not be prosecuted during the chum
management period, October 15 through October 31, if the above condition had not been met. Lastly, the
harvest of chum was prioritized for commercial fishing opportunity with any remaining available impacts
to be utilized by the recreational sector.

From 2015 to 2018, fisheries in Willapa Bay were planned such that they would result in an impact of no
more than 10% of chum salmon. This was due to the lack of meeting escapement objectives for two
consecutive years and in three out of the last five years. Also, commercial fisheries were not planned to
occur during the October 15 through October 31 time frame. Fishery managers utilized a variety of
different fishery paradigms during phase one, (e.g. legal to be retained or requiring release of encountered
chum) to utilize the available chum impacts to focus commercial harvest on coho. Post season estimates
of the total spawning escapement of chum exceeded the escapement objective of 35,400 three out of the
four years of policy implementation. Post season estimates of the impact of terminal fishery prosecution
(recreational and commercial), showed an impact of less than 10% of the management objective, with an
average of 5.6% from 2015 to 2018.

1.5 Adaptive Management

This section of the report will focus on deliverables outlined in the adaptive management section of the
Policy. The deliverables include annual fishery reviews on the implementation and performance of policy
guidance. Guidance was also provided to improve the use of in-season management to reach policy
objectives and to review the spawner escapement objectives to ensure they meet current productivity.
Lastly, the document will cover reports from staff to the Commission on the opportunities and constraints
to hatchery production within Willapa Bay and concerning ocean ranching.

Beginning in February of 2016 and continuing annually in the month of February, Agency staff provided
a preliminary briefing on the outcome of annual fishing plans and fishery management actions in relation
to guidance and objectives in Policy C-3622. A copy of all the annual briefing presentations is available
in Appendix 2. Section 4.2 and 4.3 will cover the technical improvement of fishery management tools that
were developed then utilized to meet policy objectives in-season. These improvements include increased
monitoring and sampling of commercial and recreational fisheries as well as increased surveying efforts
focused on spawning ground estimation for salmon within Willapa Bay. These more robust fisheries
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management tools allowed for comparison of actual in-season estimates versus pre-season predicted
values associated with fishery prosecution to allow for evaluation of attainment of fishery management
objectives. This resulted in in-season adaptive management changes to preseason fishery plans to ensure
fishery management objectives were met from 2015 to 2018. These adaptive management actions are
discussed in more detail in section 4.6. Both staff briefings to the Commission on hatchery production
and ocean ranching were held in 2016 and 2017, respectively. Copies of those presentations can be found
in Appendix 4 and 5 respectively.

1.6 Economic Analysis

This section of the document will review the economics associated with recreational and commercial
fisheries in Willapa Bay. Pre-policy, there were limited data associated with recreational fisheries in
Willapa Bay in which to provide for a full economic analysis of the impacts of policy implementation.
The development of recreational monitoring programs for marine area fisheries does allow for reporting
on the economic benefit of those fisheries. Recreational freshwater fisheries monitoring only allows for
estimates of total fish landed which prevents robust estimates of economic benefit associated with these
fisheries.

Longer term robust monitoring programs as well as total harvest and effort estimates for commercial
fisheries provides for comparative analysis of economic benefit. The time and area restriction on
prosecution of commercial fisheries targeting Chinook salmon have had a negative effect on commercial
fishery ex-vessel values and corresponding economic benefit. While coho and chum stocks were
prioritized for commercial harvest, the decline in terminal coho abundance has resulted in even further
decline in revenue for commercial fishers. Chum stocks, while showing some improvement relative to
escapement goals, have also not provided for any additional commercial fishing opportunity. Overall, ex-
vessel values for the commercial fishery are down dramatically from pre-policy levels.

1.7 Conclusions

The intent of the Willapa Bay Salmon Management Policy C-3622 was to provide fishery managers with
general guidance and management objectives for salmon management in Willapa Bay. The purpose of
Policy C-3622 as stated is to achieve restoration of wild salmon and avoid ESA designation of any
salmonid species within Willapa Bay. Within these conservation principles, the policy seeks to maintain
or enhance the economic well-being and stability of the fishing industry, both recreational and
commercial, through an appropriate distribution of fishing opportunities. Lastly, the Policy provides
guidance to enhance transparency and information sharing with the public of salmon management in
Willapa Bay along with improving the technical rigor of fishery management tools. These actions in total
were meant to restore and maintain public trust and support of salmon management in Willapa Bay. To
date, the implementation of Policy C-3622 has resulted in limited improvement in achieving the
conservation objectives, expressed in terms of spawning escapement goals, but has failed to maintain
economic viability of salmon fisheries within Willapa Bay and has not resulted in improved public trust
and support for the Department’s management of Willapa Bay salmon fisheries.

The implementation and performance of Policy C-3622 has produced mixed results. Pre-season fisheries
planning has been shaped to meet outlined objectives in the Policy, and the Department has increased
fisheries monitoring and the technical rigor of fishery management tools. The Department has taken steps
to increase the transparency and information sharing with the public. Natural origin spawning
escapements for Chinook salmon and chum have shown improvement over pre-policy levels. However,
total terminal abundances of coho stocks have been severely depressed likely resulting from poor ocean
conditions.

Comprehensive Review of the Willapa Bay 4
Salmon Management Policy C-3622 2015-2018



The commercial fishery has seen a dramatic reduction in catch and corresponding declines in ex-vessel
value. This has contributed to a significant drop in effort. This trend has been exacerbated by the recent
poor returns of coho as well as limitations to chum harvest (i.e. 10% impact rate cap). Also, the reduction
in impact rate cap to 20% for wild Chinook salmon and returns from decreased hatchery Chinook salmon
production will further limit commercial fishery opportunity and harvest in the coming years.

The effect on recreational fishing from the Policy’s implementation has been less severe in phase one.
The removal of commercial fishing opportunity in August, more robust bag limits, opening of historically
closed freshwater areas, and implementation of the impact rate caps has resulted in increased harvest
allocation proportion for recreational fisheries for Chinook salmon and coho. Changes in the hatchery
production paradigm, both in numbers of fish released as well as location, will negatively impact marine
recreational fisheries in future years. The management actions resulting from policy implementation has
led to enforcement challenges in terms of disorderly fisheries in some freshwater areas.

2.0 Purpose and Approach

2.1 Purpose

The purpose of this report is to respond to the Commission assignment for a comprehensive review of the
Willapa Bay Salmon Management Policy C-3622 from 2015-2018. Under the Adaptive Management
section, the Policy calls for “...annual reviews beginning in 2016 and a comprehensive review at the end
of the transition period (e.g. 2019).” It is not the purpose of this report to identify new areas for
adjustments or adaptive changes to Policy C-3622, nor to evaluate any options for changes. It is solely to
provide information to the Commissioners to help in their evaluation of whether the Policy; a) has been
successful in achieving the stated objectives, principles, and provisions; b) areas where the Policy has
failed or has not been working well, and ¢) provides information that might help explain reasons why
these potential outcomes may have occurred.
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Figure 1. Map of Willapa Bay watershed including commercial catch areas, hatchery facilities, and major
streams.

2.2 Background

Willapa Bay has a long history of hatchery production of salmonids with the first releases occurring in the
late 1800’s. Production consisted of mostly Chinook salmon, coho, and chum. Out of basin stocks were
used to supplement broodstock throughout the mid-20" century. These stocks were brought in from Grays
Harbor, North Coastal, and Puget Sound. Peak hatchery production for Chinook salmon occurred in the
1990’s, reaching releases of 10 to 12 million. For coho and chum, peak production occurred in the 1980’s
with releases of three to five million and five to nine million, respectively. A map of Willapa Bay
including hatchery facilities and commercial catch areas are represented in Figure 1.

Commercial fisheries have a long history in Willapa Bay. The primary gear type utilized were fish traps
until they were outlawed in 1935. Gill nets have been the primary gear type for commercial fisheries
since. Historically, all three naturally occurring salmon stocks were targeted. Willapa Bay has provided
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robust recreational opportunity in both marine and freshwater areas, primarily targeting Chinook salmon
and coho.

Historically, there have been many challenges associated with salmon management in Willapa Bay. They
include but are not limited to stock composition of harvest in the marine area fisheries, origin composition
both in fisheries and on the spawning grounds, the lack of consistently reaching escapement and
management objectives, and lack of adequate hatchery infrastructure to remove hatchery fish that escape
fisheries. Marine area fisheries impact both local and non-local stocks with wide ranging variability
annually. The ability to visually identify hatchery vs. naturally produced salmon has been a more recent
development with hatchery produced Chinook salmon and coho being mass marked beginning in the
2006 brood year and 1996 brood year, respectively. Currently, the Department lacks the ability to mass
mark hatchery produced chum in Willapa Bay. While coho have consistently met spawner escapement
goals, Chinook salmon have made escapement five out of the last 38 years, or 13%, and chum has
reached the spawner escapement goal 45% of the time during that same timeframe.

The lack of reaching management objectives in Willapa Bay led to the development of a Willapa Bay
Management Plan. The purpose of the plan was increased conservation of natural origin salmonids by
focusing harvest on abundant hatchery fish and to institute finer scale fishery management. The plan was
enacted in 2010 although it was never ratified by the Commission. The plan proposed to reach its
objectives by initiating mark selective fisheries, placed a moratorium on directed chum fishing, and
designated the Naselle River Chinook salmon stock as “primary” under hatchery reform principles. Also,
a harvest rate cap of 30% was put in place for natural origin Naselle River Chinook salmon. The plan also
addressed the need for conservation measures on chum by limiting harvest to no more than 10% of the
total adult return and not allowing for commercial fisheries during the chum management period, October
15 to October 31.

As public trust and support for the salmon management actions in Willapa Bay continued to erode, the
Department initiated a more robust public process to develop a comprehensive Willapa Bay Salmon
Management Policy beginning in 2014. The intent of the Policy was to provide fishery managers with
general guidance and management objectives for salmon fisheries prosecuted within Willapa Bay. The
Ad-Hoc WBSAG was formed from recreational and commercial stakeholders with representation from
the conservation sector as well to gather stakeholder input on conservation and fishery values during the
Policy development process. This process lasted ten months, from September 2014 to June 2015, when
the Willapa Bay Salmon Management Policy (C-3622) was signed by the Commission. The objectives
outlined in the Policy are to achieve the restoration of wild salmon and avoid ESA designation. The
Policy also sought to maintain the economic well-being and stability of the fishing industry, provide an
appropriate distribution of fishing opportunities, and called for enhanced transparency, information
sharing, and improved technical rigor. These actions were meant to restore the public’s trust and support
for salmon management in Willapa Bay.

In June 2015, the Policy was adopted by the FWC as the Willapa Bay Salmon Management Policy C-
3622. The objectives of the Policy are “to achieve the conservation and restoration of wild salmon in
Willapa Bay and avoid ESA designation of any salmon species. Where consistent with this conservation
objective, the Policy also seeks to maintain or enhance the economic well-being and stability of the
commercial and recreational fishing industry in the state, provide the public with outdoor recreational
experiences, and an appropriate distribution of fishing opportunities throughout the Willapa Bay basin.
Enhanced transparency, information sharing, and improved technical rigor of fishery management are
needed to restore and maintain public trust and support for management of Willapa Bay salmon
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fisheries.” The Policy recognizes uncertainty in implementation, and depends on continued economic and
biological analysis, as well as an adaptive management approach.

Policy C-3622 utilizes 11 guiding principles to reach the objectives outlined above as well as providing
species specific guidance for each of the naturally occurring salmonid stocks in Willapa Bay. For
Chinook salmon, a two-phase rebuilding program was put in place with phase one occurring from 2015 to
2018. Willapa River and Naselle River natural origin Chinook salmon were designated as “primary” and
“contributing” under hatchery reform principles and an impact rate cap of 20% was to be planned for
preseason on these stocks. Chinook salmon harvest was prioritized to the recreational sector and time and
area constraints were used to direct commercial harvest on coho and chum. Hatchery production for
Chinook salmon was expressly outlined in the Policy. Also, a 10% impact rate cap for chum was to be
planned for preseason until spawner escapement goals were reached on a more consistent basis. The
Policy also set timelines for meeting hatchery reform principles. In phase two, beginning in 2019, the
impact rate cap to Willapa River and Naselle River natural origin Chinook salmon would then be reduced
to 14%. These actions are meant to enable natural origin Chinook salmon stocks to meet spawner
escapement goals in 16 to 21 years after policy implementation (e.g. 2015).

The implementing structure of the Policy consisted of two phases; phase-one covered years one through
four post adoption (2015 through 2018 fisheries) and phase-two, years five through 21 (July 2019 through
June 2035). In 2018 and 2019, the FWC provided staff with additional guidance for management of
salmon fisheries prosecuted in Willapa Bay applicable to the 2018 and 2019 seasons only.

The Commission requested a comprehensive and thorough review of the implementation and performance
of the Policy in phase one. This report is intended to satisfy the Policy intent for the comprehensive
review.

2.3 Task

The Commission tasked staff to prepare a comprehensive evaluation of the Policy that:

e Reports on the implementation and performance of the Policy in relation to the stated purpose and
goals, guiding principles, and species-specific guidance;

¢ Provides information relevant to 36 evaluation questions asked by the Commission on April 18,
2018;

¢ Included the opportunity for the appropriate public advisory bodies to review and comment on the
report provided to the Commission, in an open and transparent manner;

¢ Included any analytical perspectives or elements from staff; and

e Provided a narrative that summarizes the analysis in a succinct and understandable approach.

2.4 Approach

The analytical approach of this review was to provide information and supporting data on the
implementation and performance of Policy C-3622 as well as provide answers to the 36 questions
provided by the Commission. The answers to the questions are not presented sequentially, but rather are
grouped into the following six chapters: General Fisheries Management, Fall Chinook salmon
Management, Coho Management, Chum Management, Adaptive Management, and Economics. A brief
report card summary on the implementation of Policy C-3622 is shown below, conceptually color coded
with red = no, yellow = mixed, on-going, and green = yes.

The following chapters cover each of the five chapters of Policy C-3622 with an additional chapter added
to report on the economics of the fisheries. The general approach taken within each section of the
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document is to provide a direct citation from the Policy, followed by information and supporting data on
the implementation and performance. The specific Commissioner’s emphasis questions were placed at the
end of each corresponding section, where applicable, with answers and supporting data provided.

2.5 Policy Implementation Report Card

Table 1. Report card for the comprehensive review of the Willapa Bay Salmon Management Policy C-3622

General Fisheries Management Color Comment
Prioritize restoration and conservation of wild salmon Mixed, on-going
Work with partners to protect and restore habitat productivity Mixed, on-going
Implement improved broodstock management Mixed, pHOarSegsot met in all
Comprehensive Review of the Willapa Bay 9
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Investigate and promote the development and implementation of
alternative selective gear
Work through the Pacific Salmon Commission to promote conservation

Mixed, only tangle nets
tested

Mixed, on-going

objectives
Monitoring, sampling and enforf:ement programs to account for species Yes, implemented
impacts
In-season management actions to meet conservation and management .
objectives Yes, implemented

Transparency of salmon management and catch accounting
Improved fishery management and technical tools
Promote mark-selective fisheries
Chinook Management
Population designations - Willapa River; primary, Naselle River;
contributing

Yes, implemented
Mixed, on-going
Yes, implemented

Yes, implemented

Yes, pre-season
No, post-season

20% impact rate on Willapa and Naselle River natural origin Chinook

Prioritize recreation fishing opportunities

Alternative gear set aside

Yes, implemented

Yes, pre-season

Timing of commercial fisheries

No, post-season

Yes, implemented

Hatchery production Mixed, not in all facilities
Coho Management

Population designations

Yes, implemented
Yes, pre-season
No, post-season

Yes, implemented

Achieve aggregate spawner goal

Prioritize commercial fishing opportunities
Chum Management

Population designations

Yes, implemented
Yes, pre-season
No, post-season

Yes, implemented

Yes, implemented

Achieve aggregate spawner goal

Prioritize commercial fishing opportunities
10% impact rate cap
Adaptive Management
Conduct annual fishery management review
Improve in-season management Mixed, on-going
Review spawner goals Mixed, on-going
Comprehensive hatchery assessment Yes
Ocean ranching report Yes

Yes

il |1 . J1 B

3.0 Policy C-3622 with Evaluation Emphasis Questions

POLICY TITLE: Willapa Bay Salmon Management POLICY NUMBER: C-3622
Cancels or Effective Date: June 13, 2015
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Supersedes: NA Termination Date: December 31, 2023

See Also: Policies C-3608, C-3619 Approved June 13, 2015
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Washington Fish and Wildlife Commission

Purpose

The objective of this policy is to achieve the conservation! and restoration of wild
salmon in Willapa Bay? and avoid ESA designation of any salmon species®. Where
consistent with this conservation objective, the policy also seeks to maintain or enhance
the economic well-being and stability of the commercial* and recreational fishing
industry® in the state, provide the public with outdoor recreational experiences®, and an
appropriate distribution of fishing opportunities throughout the Willapa Bay Basin’.
Enhanced transparency, information sharing, and improved technical rigor of fishery
management are needed to restore and maintain public trust and support for
management of Willapa Bay salmon fisheries.

Definition and Goal

This policy sets a general management direction and provides guidance for Washington
Department of Fish and Wildlife (Department) management of all Pacific salmon
returning to the Willapa Bay Basin. The Willapa Bay Basin is defined as Willapa Bay
and its freshwater tributaries.

1 What are the aggregate fishery impact rates and status of achieving the conservation goals of each species in the
four years of policy implementation in comparison to the four-year period prior to the policy adoption?

2 What populations of salmon were in need of restoration during the four years prior to Policy adoption and what
is their current status? (Note the distinction between population status restoration and habitat restoration as
referenced in Question 10.)

3 What is the pattern of abundance for all areas in the ESU of each species in the 20 years prior to Policy adoption
and has that pattern changed as a result of Policy C-3622 implementation?

4 What is the average ex-vessel value of the commercial fishery landings in the four years of policy implementation
in comparison to a four-year base period prior to the policy adoption, normalized to eliminate the variations in
annual run sizes and annual price per pound?

5 What is the number of angler trips during the four years of policy implementation in comparison to a four-year
base period prior to the policy adoption, normalized to eliminate the variability of annual run sizes?

61s there a discernable measurement to show if there has been any change in non-fishing related outdoor
recreational experiences available to the public? If so, does it show that this policy intent was achieved, or that
there has been a change in such recreational opportunity since the Policy was adopted?

7 What has been the change in the distribution of fishing effort throughout the Willapa Bay Basin during 2015-18 in
comparison to the four-year period prior to Policy adoption?
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General Policy Statement

This policy provides a cohesive set of principles and guidance to promote the
conservation of wild salmon and steelhead and improve the Department’s management
of salmon in the Willapa Bay Basin. The Washington Fish and Wildlife Commission
(Commission) recognizes that management decisions must be informed by fishery
monitoring (biological and economic), and that innovation and adaptive management
will be necessary to achieve the stated purpose of this policy®. By improving
communication, information sharing, and transparency, the Department shall promote
improved public support for management of Willapa Bay salmon fisheries.

State commercial and recreational fisheries will need to increasingly focus on the harvest of
abundant hatchery fish. Mark-selective fisheries are a tool that permits the harvest of abundant
hatchery fish while reducing impacts on wild stocks needing protection. As a general policy, the
Department shall implement mark-selective salmon fisheries®, unless the wild populations
substantially affected by the fishery are meeting spawner (e.g., escapement goal) and
broodstock management objectives. In addition, the Department may consider avoidance,
alternative gears, or other selective fishing concepts along with other management approaches
provided they are as or more effective than a mark-selective fishery in achieving spawner and
broodstock management objectives.

Fishery and hatchery management measures should be implemented as part of an “all-H”
strategy that integrates hatchery, harvest, and habitat systems. Although the policy focuses on
fishery management, this policy in no way diminishes the significance of habitat protection and
restoration.

Guiding Principles
The Department shall apply the following principles in the management of salmon in the Willapa
Bay Basin:

1) Prioritize the restoration and conservation of wild salmon through a
comprehensive, cohesive, and progressive series of fishery, hatchery, and
habitat actions.

2) Work with our partners (including Regional Fishery Enhancement Groups,
nonprofit organizations, the public and Lead Entities) to protect and restore
habitat productivity?©.

8 Over the course of the first four years of Policy implementation, has there been any adaptive changes to the
management prescribed in the 2015 Policy as written? If so, describe the change and when it occurred, the
rationale for the change, and if the change accomplished the objective.

® What mark-selective fisheries have been implemented since Policy adoption that were not in place prior to Policy
adoption?

10 What habitat restoration projects were implemented after Policy adoption as a result of this Policy? (Note the
distinction between habitat restoration and population status restoration as referenced in Question 2.)
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3)

4)

5)

6)

7)

8)

9)

Implement improved broodstock management (including selective removal of
hatchery fish) to reduce the genetic and ecological impacts of hatchery fish and
improve the fitness and viability of salmon produced from Willapa Bay rivers!
(see Hatchery and Fishery Reform Policy C-3619). Achieve Hatchery Scientific
Review Group (HSRG) broodstock management standards for Coho and Chum
salmon by 2015'2, and work toward a goal of achieving standards for Chinook
salmon by 202073,

Investigate and promote the development and implementation of alternative
selective gear. The development of alternative selective gear may provide an
opportunity to target fishery harvests on abundant hatchery fish stocks, reduce
the number of hatchery-origin fish in natural spawning areas, limit mortalities on
non-target species and stocks, and provide commercial fishing opportunities.

Work through the Pacific Salmon Commission to promote the conservation of
Willapa Bay salmon and, in a manner consistent with the provisions of the
Pacific Salmon Treaty, pursue the implementation of fishery management
actions necessary to achieve agreed conservation objectives.

Within the Pacific Fishery Management Council (Council) process, support
management measures that promote the attainment of Willapa Bay conservation
objectives consistent with the Council’'s Salmon Fishery Management Plan.

Monitoring, sampling, and enforcement programs will adequately account for
species and population impacts (landed catch and incidental fishing mortality) of
all recreational and commercial fisheries and ensure compliance with state
regulations. Develop and implement enhanced enforcement strategies to
improve compliance with fishing regulations and ensure orderly fisheries.

If it becomes apparent that a scheduled fishery will exceed the aggregated pre-
season natural-origin Chinook mortality (impact) expectation, the Department
shall implement in-season management actions in an effort to avoid cumulative
mortalities of natural-origin Chinook in excess of the aggregated pre-season
projection.

Salmon management and catch accounting will be timely, well documented,
transparent, well-communicated, and accountable. The Department shall strive
to make ongoing improvements in the transparency of fishery management and
for effective public involvement in planning Willapa Bay salmon fisheries,
including rule-making processes. These shall include: a) clearly describing

11 Are there HGMPs for the hatcheries in the Willapa Bay Basin? If so, insert a link in the analysis.

12 What are the specific wild broodstock management standards for coho and chum salmon that are referred to,
and were they achieved by 2015? If not by then, have they been achieved since 2015? If not, what progress was
made of the course of 2015-18 in comparison to a base period prior to Policy adoption?

13 What are the specific wild broodstock management standards for chinook salmon that are referred to, and what
progress was made over the course of 2015-18 in comparison to a base period prior to Policy adoption?
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management objectives in a document available to the public prior to the
initiation of the preseason planning process; b) enhancing opportunities for
public engagement during the preseason fishery planning process; c)
communicating in-season information and management actions to advisors and
the public; and d) striving to improve communication with the public regarding
co-management issues that are under discussion.

10) Seek to improve fishery management and technical tools through improved
fishery monitoring, the development of new tools, and rigorous assessment of
fishery models and parameters4.

11) When a mark-selective fishery occurs, the mark-selective fishery shall be
implemented, monitored, and enforced in a manner designed to achieve the
anticipated conservation benefits!®,

Fishery and Species-Specific Guidance

Subject to the provisions of the Adaptive Management section, the following fishery-and
species-specific sections describe the presumptive path for achieving conservation
objectives and an appropriate distribution of fishing opportunities.

Fall Chinook Salmon

Subject to the adaptive management provisions of this policy, the Department will manage fall
Chinook salmon fisheries and hatchery programs consistent with the Guiding Principles and the
following additional guidance:

1) The Department shall initiate a two-phase rebuilding program to conserve and restore
wild Chinook salmon in Willapa Bay. The progressive series of actions is intended to
result in achieving broodstock management standards by 2020 and spawner goals by
years 16-21. Within the conservation constraints of the rebuilding program, Chinook
salmon will be managed to provide for a full recreational fishing season with increased
participation and/or catch anticipated in future years?é.

2) Rebuilding Program - Phase 1 (Years 1-4). The objectives of Phase 1 shall be to

14 With the understanding that department staff as a whole is constantly in a mode of incorporating improvements
in technical fishery management capabilities as new approaches or refinements are vetted, even when minor,
what are the three most significant advancements in technical fishery management capabilities for Willapa Bay
salmon over the course of the Policy to date? If less than three, state any that fit a threshold of reasonably high
significance.

15 With cross reference to question 9, what has been the conservation benefit from mark-selective fisheries newly
implemented as a result of this Policy, and how do they compare to the benefits anticipated when the new fishery
regulations were set?

16 Has there been any recreational fishing closures from normally open seasons for chinook salmon over the course
of 2015-18, what are the angler trip and catch estimates for the recreational fishery for chinook salmon 2015-18,
and how do they compare with the four years prior to adoption of this Policy?
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increase the number of natural-origin spawners!’ and implement hatchery program
modifications designed to meet broodstock management standards in the subsequent
cycle.

a. Implement hatchery broodstock management actions to promote re-adaptation to
the natural environment and enhance productivity of natural-origin Chinook
salmon in the North/Smith, Willapa, and Naselle rivers:

¢ North/Smith — Manage as Wild Salmon Management Zone with no
hatchery releases of Chinook salmon.

o Willapa — Implement an integrated program with hatchery broodstock
management strategies designed to achieve broodstock management
standards consistent with a Primary designation in the subsequent
cycle®.

¢ Naselle — Implement hatchery broodstock strategies designed to achieve
broodstock management standards consistent with a Contributing
designation in the subsequent cycle?®.

b. Pursue implementation of additional mark-selective commercial fishing
gear to enhance conservation and provide harvest opportunities. The
Department shall provide to the Commission by January 2017 a status
report and by January 2018 an assessment of options to implement
additional mark-selective commercial fishing gear in Willapa Bay. The
assessment shall identify the likely release mortality rates for each gear
type, the benefits to rebuilding naturally spawning populations, and the
benefits and impacts to the commercial fishery?2°.

3) Rebuilding Program - Phase 2 (Years 5 — 21). The combination of fishery and harvest
management actions is projected to result on average in the achievement of spawner
goals for the North, Naselle, and Willapa populations in the years 16-21. Additional
fishery and hatchery management actions will be considered during this time period if
the progress toward the spawner objectives is inconsistent with expectations.

4) FEishery Management Objectives. The fishery management objectives for fall Chinook
salmon, in priority order, are to:

17 Has there been an increase in the overall number of natural-origin chinook spawners in the Willapa basin, or an
increase in specific river systems?

18 What is the working definition of an “integrated program” and a “Primary designation” in this situation and what
modifications of the hatchery program were implemented during 2015-18 to achieve the objective of this
paragraph?

19 What is the working definition of a “Contributing designation” in this situation and what modifications of the
hatchery program were implemented during 2015-18 to achieve the objective of this paragraph?

20 \Were the 2017 report and the 2018 assessment of options completed and if so, what are the highlights of the
reports? The links to these reports should be included in the analysis.
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a. Achieve spawner goals for the North, Naselle, and Willapa stocks of
natural-origin Chinook and hatchery reform broodstock objectives through
the two phase rebuilding program described above.

b. Provide for an enhanced recreational fishing season. The impact rate of
the recreational fishery is anticipated to be ~3.2% during the initial years of
the policy, but may increase in subsequent years?! to provide for an
enhanced recreational season as described below:

o Manage Chinook salmon for an enhanced recreational fishing season to
increase participation and/or catch including consideration of increased
daily limits, earlier openings, multiple rods, and other measures?.

e Conservation actions, as necessary, shall be shared equally
between marine and freshwater fisheries.

c. Provide opportunities for commercial fisheries within the remaining
available fishery impacts.

5) Fishery Management in 2015-2018. To facilitate a transition to the Willapa River as the
primary Chinook salmon population, fisheries during the transition period will be
managed with the following goal:

a. The impact rate on Willapa and Naselle river natural-origin fall Chinook in Willapa
Bay fisheries shall not exceed 20%2. Within this impact rate cap, the priority
shall be to maintain a full season of recreational fisheries for Chinook salmon in
the Willapa Bay Basin.

b. To promote the catch of hatchery-origin Chinook salmon and increase the
number of natural-origin spawners, within the 20% impact rate cap the following
impact rates shall be set-aside for mark-selective commercial fishing gear types
with an anticipated release mortality rate of less than 35%72*:

Mark-Selective Commercial Fishing
Fishing Year Gear Set-Aside
2015 1%
2016 2%

21 \What has been the chinook recreational fishery impact rate 2015-18 and the four years prior to Policy adoption?
22 \What changes in these recreational fishery management measures occurred during 2015-18, from the four-year
period prior to Policy adoption?

23 What are the actual aggregate Willapa Bay chinook impact rates that occurred 2015-18, in comparison to the
four years prior to Policy implementation?

24 What were the actual annual pre-season planned impact rate set-asides for mark selective commercial fishing
gear and what were the actual post-season impact rates that occurred, over the course of 2105-18, in comparison
to the set-asides called for in the Policy?
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2017 6%
2018 6%

The Commission may consider adjustments to the set-asides for 2017 and 2018
based upon the Department’s reports to the Commission on commercial mark-
selective fishing gear (paragraph 2(b)) or other adaptive management
considerations.

No commercial Chinook fisheries shall occur in areas 2T and 2U prior to
September 16.

No commercial Chinook fisheries shall occur in areas 2M, 2N, 2P and 2R until
after Labor Day.

6) Fishery Management After 2018. Fisheries in the Willapa Bay Basin will be managed

with the goal of:

a.

Limiting the fishery impact rate on Willapa and Naselle river natural-origin fall
Chinook salmon to no more than 14%.

No commercial fisheries shall occur within areas 2T and 2U prior to September
16.

No commercial Chinook fisheries shall occur in areas 2M, 2N, 2P and 2R until
after September 7.

7) Maintaining Rebuilding Trajectory. If the postseason estimate (as presented at the

annual

Commission review) of aggregated natural-origin Chinook salmon mortality

(impacts) exceeds the preseason projection, the Department staff shall make a
recommendation to the Commission regarding an adjustment to the allowable impacts
for the subsequent year?®. The recommendation shall be based upon the percentage by
which the postseason estimate of impacts exceeded the preseason projection, but may
consider other factors such as the predicted abundance or other relevant factors?.

8) Hatchery Production. Within budgetary constraints, and at the earliest feasible date, the

Department shall seek to implement the following hatchery production?’ of fall Chinook
salmon:

Coho Salmon

0.80 million at Naselle Hatchery
3.30 million at Nemah Hatchery
0.35 million at Forks Creek Hatchery

2> What has been

the staff understanding of the policy intent of this provision?

26 What is an example of how this provision would have been implemented, and was it ever implemented 2015-

18?

27 \What are the actual fall chinook production and release location specifics for the hatcheries listed and how does
this compare to the four years prior to Policy adoption?
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Subject to the adaptive management provisions of this policy, the Department will manage Coho
salmon fisheries and hatchery programs consistent with the Guiding Principles and the following
objectives:

1) Broodstock Management Strategies. Manage Coho salmon with the following
designations and broodstock management strategies:

North/Smith Willapa Naselle
Designation Primary Primary Stabilizing®
Broodstock Strategy No Hatchery Integrated Integrated
Program

Coho salmon returning to all other watersheds will be managed consistent with a
Contributing designation.

2) FEishery Management Objectives. The fishery management objectives for Coho salmon,
in priority order, are to:

a. Manage fisheries with the goal of achieving the aggregate spawner goal
for Willapa Bay natural-origin Coho salmon. When the pre-season forecast
of natural-origin adult Coho is less than the aggregate goal, or less than
10% higher than the aggregate goal, fisheries in the Willapa Bay Basin will
be scheduled to result in an impact of no more than 10% of the adult
return??;

b. Prioritize commercial fishing opportunities during the Coho fishery
management period (September 16 through October 14); and

c. Provide recreational fishing opportunities.

Chum Salmon

Subject to the adaptive management provisions of this policy, the Department will manage
Chum salmon fisheries and hatchery programs consistent with the Guiding Principles and the
following objectives:

1) Broodstock Management Strategies. Manage Chum salmon with the following
designations and broodstock management strategies:

28 What is the working definition of a “Stabilizing” designation in this situation?

2% Over the course of 2015-18, was the policy intent of this provision achieved, and if the “10% or less” features
were used, what were the pre-season and post-season fishery impact rates for those particular years?

30 Over the course of 2015-18, were recreational fisheries for coho salmon closed for conservation purposes? If so,
describe the commercial fishery opportunity in that same year.
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North/Smith Palix Bear

Designation Primary Contributing®! Primary
Broodstock Strategy No Hatchery No Hatchery No Hatchery
Program Program Program

Chum salmon returning to all other watersheds will be managed consistent with a
Contributing designation.

2) Fishery Management Objectives. The fishery management objectives for Chum salmon,
in priority order, are to:

a. Achieve the aggregate goal for naturally spawning Chum salmon and
meet hatchery reform broodstock objectives (see bullet 3);

b. Provide commercial fishing opportunities during the Chum salmon fishery
management period (October 15 through October 31); and

c. Provide recreational fishing opportunities®?. Recreational fisheries will be
allowed to retain Chum salmon.

3) Fisheries will be managed with the goal of achieving the aggregate goal for Willapa Bay
naturally spawning Chum salmon. Until the spawner goal is achieved 2 consecutive
years, the maximum fishery impact shall not exceed a 10% impact rate and no
commercial fisheries will occur in the period from October 15-31. If the number of
natural-origin spawners was less than the goal in 3 out of the last 5 years, the
Department shall implement the following measures®::

a. The predicted fishery impact for Chum in Willapa Bay Basin will be scheduled to
result in an impact of no more than 10% of the adult return.

b. When the Chum pre-season forecast is 85% or less of the escapement goal, the
predicted fishery impact for Chum in Willapa Bay Basin will be scheduled to
result in an impact of no more than 5% of the adult return.

4) The Department shall evaluate opportunities to increase hatchery production of Chum
salmon. If Chum salmon hatchery production is enhanced, beginning as early as 2018,
fisheries in the Willapa Bay Basin may be implemented with a fishery impact limit of no
more than 33% of the natural-origin Chum salmon return.

31 What is the working definition of a “Contributing” designation for the Palix River with no hatchery program in
place?

32 Over the course of 2015-18, were recreational fisheries for chum salmon closed for conservation purposes? If
so, describe the commercial fishery opportunity in that same year.

33 Over the course of 2015-18, was the policy intent of this provision, including 3.a and 3.b, achieved? If any of the
fishery impact rate specifications were implemented 2015-18, what were the pre-season and post-season fishery
impact rates for those particular years?
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Adaptive Management

The Commission recognizes that adaptive management will be essential to achieve the purpose
of this policy. Department staff may implement actions to manage adaptively to achieve the
objectives of this policy and will coordinate with the Commission, as needed, in order to
implement corrective actions.

The Commission will also track implementation and results of the fishery management
actions and artificial production programs in the transition period, with annual reviews
beginning in 2016 and a comprehensive review at the end of the transition period (e.qg.,
2019). Fisheries pursuant to this Policy will be adaptive and adjustments may be made.
Department staff may implement actions necessary to manage adaptively to achieve
the objectives of this policy and shall coordinate with the Commission, as needed, in
order to implement corrective actions.

Components of the adaptive management will be shared with the public through the agency
web site and will include the following elements:

1) Conduct Annual Fishery Management Review. The Department shall annually
evaluate fishery management tools and parameters, and identify improvements
as necessary to accurately predict fishery performance and escapement.

2) Improve In-season Management. The Department shall develop, evaluate, and
implement fishery management models, procedures, and management
measures that are projected to enhance the effectiveness of fishery management
relative to management based on preseason predictions.

3) Review Spawner Goals. The Department shall review spawner goals to ensure
that they reflect the current productivity of salmon within the following timelines:

a. Chum: September 1, 2016
b. Coho: January 1, 201634
c. Chinook: January 1, 2020

4) Comprehensive Hatchery Assessment. The Department shall complete a
comprehensive review of the hatchery programs in the Willapa Bay region by
June 2016%°. The review shall identify the capital funding necessary to maintain
or enhance current hatchery programs, identify changes in release locations or
species that would enhance recreational and commercial fishing opportunities,
identify improvements or new weirs to increase compliance with broodstock
management, and the use of re-use water systems, water temperature
manipulation to increase production hatchery capacity.

34 What changes, if any, occurred as a result of this review? The analysis should provide the links to these reviews.
35 What are the most significant results of this review? The analysis should provide the link to this review.
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5) Ocean Ranching Opportunities. The Department shall complete by January
2016 a comprehensive review of opportunities and constraints to implement
ocean ranching of salmon in Willapa Bay?®°.

Delegation of Authority

The Commission delegates the authority to the Director, through the North of Falcon
stakeholder consultation process, to set seasons for recreational and commercial fisheries in
the Willapa Bay Basin, and to adopt permanent and emergency regulations to implement these
fisheries.

This guidance establishes a number of important conservation and allocation principles for the
Director and agency staff to apply when managing the fishery resources of Willapa Bay. While
this policy establishes a clear presumptive path forward with regard to many of the identified
objectives, those principles and concrete objectives are intended to guide decision-making and
are not intended to foreclose adaptive management based upon new information. Nor does this
guidance preclude the need to gather and consider additional information during the annual
process of developing fishery plans and the associated rule-making processes that open
fisheries in Willapa Bay. The Commission fully expects that the Director and agency staff will
continue to communicate with the public, and the Commission, to consider new information,
evaluate alternate means for carrying out policy objectives, and consider instances in which it
may make sense to deviate from the presumptive path forward. That is the nature of both
adaptive management, and policy implementation, when faced with a dynamic natural
environment.

4.0 General Fisheries Management

The Willapa Bay Salmon Management Policy C-3622 provides “general management direction and
guidance for Washington Department of Fish and Wildlife management of all Pacific Salmon returning to
the Willapa Bay Basin.” The objectives of the Policy are to “achieve conservation and restoration of wild

salmon”, “avoid ESA designation of any salmon species”, “maintain or enhance the economic well-being
and stability of the commercial and recreational fishing industry”, “provide the public with outdoor
recreational experiences”, and “appropriate distribution of fishing opportunities.” The Policy strives to
achieve these objectives by providing 11 guiding principles as well as species specific guidance for each
of the naturally occurring salmonid stocks within the basin. During policy development and
implementation staff met with the Fish Committee and provided updates to the full Commission on a
regular basis. Fish Committee meetings are open to the public and those who attended these meetings

were able to provide input.

36 \What key opportunity and constraints were identified in this report? The analysis should provide the link to this
review.
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The following section of this report will focus on the implementation and performance of Policy C-3622
in relation to the 11 guiding principles described in the document. The guiding principles are not
addressed in sequential order but have been arranged in a manner to manage the flow of the document.

Lastly, guiding principles #5 and #6 both address working with federal entities (i.e. Pacific Salmon
Commission and Pacific Fishery Management Council) to promote the conservation of Willapa Bay
salmon species and the objectives of this Policy. The discussion of the implementation and performance
of these guiding principles are combined and are addressed in section 4.10.

4.1 Conservation and Restoration of Wild Salmon

Policy Citation - Guiding Principle #1: Prioritize the restoration and conservation of wild salmon through
a comprehensive, cohesive, and progressive series of fishery, hatchery, and habitat actions.

Since ratification of Policy C-3622 in June of 2015, the Department has prioritized the restoration and
conservation of wild salmon through a series of fishery and hatchery management actions. Fisheries have
been planned pre-season to conform to harvest control rules and time, place, and manner restrictions
outlined in the corresponding species-specific guidance section of the Policy. Improvements have been
made in hatchery management, although full implementation of the hatchery reform principles has been
hampered due to infrastructure and budgetary issues. The Department has also taken steps to increase
communication and collaboration between the fish and habitat programs within the Department and with
outside partners (e.g. Pacific County Lead Entity and Coast Salmon Partnership). More detailed
discussion regarding hatchery management and habitat restoration objectives will be discussed in section
4.8 and 4.9, respectively.

. 9000

S 8000 - — — Spawner Escapement Goal

S

S 7000

[+

@ 6000

w

5 5000

S40 TTTTTTTTTREYNfTC T TTTTTTTTTTTTTTTTYTTCCC

3

» 3000

X

S 2000

2

= 1000

© 0
O d AN MITL O 0N O dANMITLW OMN-0NDO dNMITLW O~ 0DHD”DO HN M
00 00 00 0O 0O O O W WO WV D DV D DV W DV D DD DDO OO0 OO0 0000 O A dddd
S OO OO O OO OO OO OO O)O)O)O)O)O) OO OO OO 0000000 oo
A A A A A A A A A A A A A A A A A A A NN NNNANNANNANNNNNAN

Return Year

Figure 2. Willapa Bay Chinook salmon natural origin spawner escapement from 1980 to 2014 (estimated).

Harvest control rules directed at species of concern are a valuable tool for fishery managers to advance
conservation. These types of rules coupled with time, place, and manner regulations allow fishery
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managers to focus fishery opportunity on abundant hatchery stocks, while limiting impacts to stocks in
need of conservation. During policy development, Willapa Bay Chinook salmon and chum stocks were
identified as the salmon species in need of more focused conservation and restoration actions. This was
driven by the acknowledgement that these two salmon species had consistently not met conservation and
management objectives expressed in terms of spawner escapement goals. For the time period from 1980
to 2014, Willapa Bay natural origin Chinook salmon have exceeded the spawner escapement objective of
4,353, four times or 11% (Figure 2). Willapa Bay chum have reached their spawner escapement objective
12 times or 34% during the same time span (Figure 4). In contrast, Willapa Bay natural origin coho have
achieved the spawner objective in all but two years or 89% in the time frame from 1996 to 2014.
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Figure 3. Estimated Willapa Bay coho natural origin spawner escapements from 1996 to 2014.
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Figure 4. Estimated Willapa Bay chum spawner escapement from 1980 to 2014.

Given the historical status of Chinook salmon, coho, and chum stocks within Willapa Bay, Policy C-3622
provides guidance to increase the conservation focus of fishery management actions for Chinook salmon
and chum, while also providing language to ensure coho stocks maintain a healthy abundance. For
Chinook salmon, the Policy guidance is to initiate a two-phase rebuilding program with phase one
occurring in years 1-4 (e.g. 2015-2018) and phase two occurring from years 5-21 (e.g. 2019-2035), with
the expected result of reaching spawner goals in years 16-21. The objective, in terms of fisheries
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management, was to increase the number of natural origin spawners. Guidance provided to reach this
objective for Chinook salmon was to initiate a harvest control rule on Willapa and Naselle River natural
origin fall Chinook salmon. The harvest control rule is defined as limiting fisheries to a 20% terminal
impact rate cap to be used during the pre-season fisheries planning process. Table 2 provides the finalized
pre-season estimates of fishery impacts in relation to the harvest control rule or management objective for
that species. The pre-season prediction of fisheries prosecution for all years in phase one has been below
the harvest control rule. The average predicted fishery impact rate for years 2015-2018 was 19.6% and
18.2% for Willapa and Naselle River natural origin fall Chinook salmon, respectively. While the Policy
directs the Department to manage Chinook salmon fisheries for limited impacts to Willapa and Naselle
rivers pre and post season, the available tools to fish managers to assess in-season management only
allows for assessing impacts to the Willapa Bay Chinook salmon stock in the aggregate. In other words,
the Department lacks the data to accurately predict impacts to just the Willapa and Naselle River in-
season.

Table 2. Pre-season prediction of management objectives for years 2015-2018. Predictions generated by the
Willapa Bay Terminal Area Management Model (TAMM).

Species Chinook Coho Chum
. Willapa Naselle Willapa . Willapa
Location River River Bay Willapa Bay Bay
Harvest Control Rule 20% 20% 20% 13,600 spawners* 10%
2015 20.00% 18.80% 19.20% 26,795 10.00%
2016 19.50% 19.40% 20.00% 26,012 9.90%
2017 19.80% 17.90% 19.30% 20,719 10.00%
2018 18.90% 16.80% 17.80% 15,243 9.00%
Average 19.60% 18.20% 19.10% 22,192 9.70%

The Policy provides more flexibility in regard to limiting harvest on chum stocks in order to achieve
conservation and management objectives. As discussed above, Willapa Bay chum have reached their
spawner escapement goal 34% of the time historically. In order to prioritize conservation and restoration
of this stock, a harvest control rule is described in the Policy that accounts for the stocks recent history of
meeting the spawner escapement goal. Policy guidance around harvest management of chum is as
follows:

“Fisheries will be managed with the goal of achieving the aggregate goal for Willapa Bay naturally
spawning Chum salmon. Until the spawner goal is achieved 2 consecutive years, the maximum fishery
impact shall not exceed a 10% impact rate and no commercial fisheries will occur in the period from
October 15-31. If the number of natural origin spawners was less than the goal in 3 out of the last 5
years, the Department shall implement the following measures:

a. The predicted fishery impact for Chum in Willapa Bay Basin will be scheduled to result in an
impact of no more than 10% of the adult return.

b. When the Chum pre-season forecast is 85% or less of the escapement goal, the predicted
fishery impact for Chum in Willapa Bay Basin will be scheduled to result in an impact of no more
than 5% of the adult return.”

Willapa Bay chum stocks have not met the criteria necessary to bypass the harvest control rule in any year
during phase one. Therefore, the harvest of chum within Willapa Bay for pre-season planning purposes
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has been limited to a 10% impact rate. Table 2 shows the fisheries within Willapa Bay have been planned
for 10% or less impact to chum during phase one, with the average impact rate predicted pre-season as
9.7%.

Coupled with harvest control rules, the Policy puts in place time and area restrictions for commercial
fisheries in order to prioritize conservation and increased abundance of Willapa Bay Chinook salmon and
chum stocks. For Chinook salmon, commercial fisheries are restricted to commencing after Labor Day in
the south end of the bay, commercial catch areas, 2M, 2N, 2P, and 2R. For the north end of the bay,
commercial catch areas 2T and 2U, commercial fisheries are restricted to prosecution prior to September
16 (Figure 5). For chum stocks within Willapa Bay, a time and area restriction for commercial fisheries is
tied to the recent history of achieving management objectives. As noted in the Policy passage for chum
quoted above, “until the spawner goal is achieved 2 consecutive years, the maximum fishery impact shall
not exceed a 10% impact rate and no commercial fisheries will occur in the period from October 15-31.”
Since ratification of the Policy in 2015, final commercial fisheries regulations have been compliant with
the Policy language as to time and area restrictions.
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Figure 5. Willapa Bay commercial catch areas.

Willapa Bay coho has had a history of consistently reaching the spawner escapement goal and the Policy
language reflects this by describing fishery management objectives with increased flexibility in relation to
Chinook salmon and chum objectives. The guidance provided in the Policy regarding Willapa Bay coho is
to manage this stock to meet the aggregate natural origin spawner escapement goal. Table 2 shows that in
all years, predictions of natural origin escapement were planned to exceed their objective of 13,600 with
an average across all years of policy implementation of 22,192 natural-origin coho spawners.

As mentioned above, these more focused conservation actions regarding Willapa Bay fisheries
management is intended to increase or maintain the necessary number of natural-origin salmon on the
spawning grounds as to provide for sustainable fisheries and fishery management in the future. The
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average estimated number of natural-origin Chinook salmon on the spawning grounds from 2000-2014
was 2,446 fish. Similarly, during phase one of the Policy (years 2015-2018), the average estimated
number of natural-origin Chinook salmon spawners was 2,363 fish (Figure 6). During the same time
period, Willapa Bay chum have exhibited an increase in the number of naturally spawning fish averaging
45,411 fish during phase one as opposed to an average of 32,698 fish from 2000-2014 (Figure 8). More
detailed discussion of Chinook salmon and chum management will be covered in sections 5.0 and 7.0,
respectively. Conversely, the estimated natural origin spawner abundance of coho within Willapa Bay has
experienced a negative trend (Figure 7). For coho, spawner abundances remained stable from 2000-2014
(pre-policy) with the average escapement of 33,681 fish. Post policy, the average escapement was 13,869
fish. This negative trend in coho abundance is not unique to Willapa Bay. This trend has been observed
for stocks throughout the Pacific Northwest and is mainly attributed to poor ocean conditions. More
detailed discussion on coho management will follow in section 6.0.
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Figure 8. Estimated Willapa Bay chum spawner escapement from 2000-2018. Policy implementation years
are highlighted in yellow.

4.1.1. Commissioner’s Emphasis Question #1:

What are the aggregate fishery impact rates and status of achieving the conservation goals of each
species in the four years of policy implementation in comparison to the four-year period prior to the
policy adoption?

The estimated post-season fishery impact rates for Willapa Bay natural-origin Chinook salmon and coho
in the four years prior to policy adoption averaged 38.0% and 38.1%, respectively. Since policy adoption
the estimated post-season fishery impact rates have averaged 16.6% and 27.8% for Willapa Bay natural-
origin Chinook salmon and coho, respectively. The estimated post-season fishery impact rate for Willapa
Bay chum prior to policy adoption was 16.1% in comparison with an average estimate of 5.6% in phase
one (Table 3). It is important to note that post-season fishery impact rates during policy implementation
years have been affected by in-season adaptive management in the form of emergency regulations. More
discussion of emergency regulations in relation to attainment of conservation objectives will be discussed
in section 4.6.

Table 3. Estimated post-season aggregate Willapa Bay salmon impact rates. Rates for Chinook salmon and
coho are for natural-origin fish.

Year Chinook Coho Chum
2011 24.6% 43.5% 4.2%
2012 42.2% 45.6% 38.1%
2013 28.1% 28.7% 9.6%
2014 57.2% 34.5% 12.4%
Avg. 11-14 38.0% 38.1% 16.1%
2015 22.2% 25.5% 6.8%
2016 21.5% 23.2% 6.6%
2017 14.5% 33.2% 2.8%
2018 8.1% 29.2% 6.4%
Avg. 15-18 16.6% 27.8% 5.6%

The Willapa Bay natural origin Chinook salmon spawning escapement estimate averaged 2,248 fish in the
four years prior to policy adoption. Since policy adoption, the phase one average natural origin spawner
escapement estimate is 2,363 fish. For natural origin coho, the pre-policy average estimate was 28,749
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fish compared to 13,869 fish during policy implementation. Chum estimated escapement averaged 35,134
fish pre-policy compared to 45,411 fish during policy implementation (Table 4 and Figure 8).

Table 4. Estimated post-season aggregate spawning escapements for Willapa Bay salmon from 2011-2018.
Chinook salmon and coho are natural origin fish values.

Chinook Coho Chum

Year

obj = 4,353 obj = 13,600 obj = 35,400

2011 3,331 27,108 65,764
2012 2,057 18,648 25,519
2013 1,669 22,480 23,642
2014 1,936 46,760 25,612
Avg. 11-14 2,248 28,749 35,134
2015 2,043 10,366 44,147
2016 1,580 24,950 78,725
2017 3,008 8,750 20,191
2018 2,821 11,408 38,582
Avg. 15-18 2,363 13,869 45,411

4.1.2 Commissioner’s Emphasis Question #2:
What populations of salmon were in need of restoration during the four years prior to Policy adoption
and what is their current status?

During policy development, increasing the conservation focus of fisheries management in order to restore
salmon population within Willapa Bay was focused on Chinook salmon and chum stocks. Policy
language during development was driven by the lack of consistently attaining spawner escapement goals
for these two species. For the years leading up to policy development, 1980-2014, Willapa Bay natural
origin Chinook salmon and Willapa Bay chum had a success rate of achieving their spawner escapement
objective of 11% and 34%, respectively (Figures 2 and 4). Since policy implementation, Willapa Bay
chum have achieved the spawner escapement objective three out of four years (75%), while Willapa Bay
natural origin Chinook salmon have not yet reached the aggregate escapement goal (Table 4). While
increased conservation measures for Willapa Bay natural origin coho were not put in place considering
their history of attaining natural origin spawning escapement objectives (89% of the time) leading up to
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policy development. Currently, Willapa Bay natural origin coho have failed to reach the spawner
escapement objective in three out of four years (Table 4).

4.1.3 Commissioner’s Emphasis Question #3:
What is the pattern of abundance for all areas in the ESU of each species in the 20 years prior to Policy
adoption and has that pattern changed as a result of Policy C-3622 implementation?

Willapa Bay natural Chinook populations are included in the Washington Coast evolutionary significant
unit (ESU). The Washington Coast Chinook salmon ESU includes natural populations of Chinook from
the Quillayute River basin in the north to the Willapa Bay basin in the south. A status review of natural
Chinook populations from this ESU was conducted by National Oceanic Atmospheric Administration
(NOAA) in 1998. Natural Chinook populations in this ESU were found to not warrant protection under
the ESA in this review (Myers, 1998). Across all the stocks that comprise the Washington Coast Chinook
ESU, Willapa Bay has the lowest number of natural spawners relative to the spawning goal at 52%. From
1995 to 2014, eleven of the natural Chinook stocks within the ESU, that had available data, six of those
stocks had numbers of spawning fish above their respective escapement goals. While the number of
stocks above their escapement goal has remained stable at six since 2015 eight out of the eleven stocks
have shown a negative trend in spawner abundance relative to their spawning goal in the last five years.
The Hoko fall and the Queets spring /summer populations have shown improvement in the five most
recent years with 105- and a 19- percentage point increase respectively relative to the twenty-year period
prior to policy adoption (Table 5).

Table 5. Geometric mean of spawning escapements estimates for natural populations of Chinook within the
Southwest Washington ESU from 1995 to 2018.

0,
Spawning | Geometric % of Geometric % of Diffe/l?ence
Chinook Stock | Escapement Mean Goal Mean Goal (percentage
Goal 1995-2014 | 1995-2014 | 2015-2019 | 2015-2019 | \Pereentag
points)
Hoko Fall 850 310 37% 1,204 142% 105%
Quyiisgric 1,200 885 74% 945 79% 5%
Spring/Summer
Quillayute Fall 3,000 4,547 152% 4,192 140% -12%
. Hon 900 1,032 115% 997 111% -4%
Spring/Summer
Hoh Fall 1,200 2,242 187% 2,132 178% -9%
_Queets 700 427 61% 563 80% 19%
Spring/Summer
Queets Fall 2,500 3,222 129% 3,199 128% -1%
H“”;‘;tltl"'ps 3,573 2,865 80% 2,795 78% -2%
Cshsrr:ﬁgs 1,400 2,119 151% 1,066 76% -75%
Chehalis Fall 9,753 10,816 111% 10,115 104% -7%
Willapa Fall 4,353 2,329 54% 2,275 52% -2%
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Table 6. Geometric mean of estimates of spawning escapements for natural populations of coho within the
Southwest Washington ESU from 1995 to 2018.

Spawning | Geometric % of Geometric % of Goal % Difference

Coho Stock | Escapement Mean Goal Mean 2815-2018 (percentage
Goal 1995-2014 | 1995-2014 | 2015-2018 points)
Gray;;f‘rbor 35,400 42,646 120% 28,083 79% -41%
willapa Bay | 13,600 23472 | 173% | 12,658 93% -80%

Willapa Bay natural coho populations are included in the Southwest Washington coastal evolutionary
significant unit (ESU). Natural populations of coho in this ESU include fish originating from the Willapa
Bay and Grays Harbor watersheds, as well as other coastal coho stocks originating from watersheds south
of Point Grenville. This would include natural coho populations from the Copalis and Moclips rivers. A
status review of natural coho populations from Washington, Oregon, and California was conducted by
NOAA in 1995. The coho population in the Southwest Washington ESU were found to not warrant
protection under the ESA in this review (Weitkamp,1995). From 1995 to 2014, the two major natural
coho populations that comprise this ESU had consistently achieved their natural spawning escapement
objectives with the geometric mean of natural spawning escapement estimates of 120% and 173% of their
respective goals for the Grays Harbor fall coho and Willapa Bay fall coho, respectively, during that
timeframe. Most recently, between 2015 to 2018, that trend has reversed for Grays Harbor and Willapa
Bay fall coho stocks. Average spawning escapement estimates during these recent years are 79% for
Grays Harbor and 93% for Willapa Bay of their respective spawning escapement objectives. This
represents a decline of 41 and 80 percentage points (Table 6) compared to the average spawning
escapement estimates relative to the objective. Run reconstruction data for natural coho populations in the
Copalis and Moclips rivers are not available.

Table 7. Geometric mean of estimates of spawning escapements for natural populations of chum within the
Southwest Washington ESU from 1995 to 2018.

: : : ——
crum | SPorins G oyt | ST o o ot S5
Stock Goal | 1995-2014 | 19952014 | 5515 5g1g | 2015-2018 | T it
Grays

Harbor 21,000 17,288 82% 32,535 155% 73%
Fall

Willapa 35,600 27,517 77% 40,520 114% 37%
Bay Fall

Willapa Bay natural chum populations are included in the Pacific Coast ESU. Natural populations of
chum in this ESU include fish originating from the Pacific coasts of Washington and Oregon, as well as
populations in the Strait of Juan de Fuca west of the Elwha River. A status review of natural chum
populations from the Pacific Coast ESU was conducted by NOAA in 1998. Chum populations in this
ESU were found to not warrant protection under the ESA in this review (NOAA Federal Register, 1998).
From 1995 to 2014, the two major natural chum populations that comprise this ESU had consistently not
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achieved their natural spawning escapement objectives with the geometric mean of natural spawning
escapement estimates of 82% and 77% of their respective goals for the Grays Harbor fall chum and
Willapa Bay fall chum, respectively, during that timeframe. Most recently, between 2015 to 2018, that
trend has shown improvement for Grays Harbor and Willapa Bay fall chum stocks. Average spawning
escapement estimates during these recent years are 155% for Grays Harbor and 114% for Willapa Bay of
their respective spawning escapement objectives. This represents an increase of 73 and 37 percentage
points compared to the average spawning escapement estimates relative to the objective (Table 7). Run
reconstruction data and estimates of the natural spawning populations for chum that make up the
remainder of the stocks within the Pacific Coast ESU are not available.

4.2 Monitoring, Sampling, and Enforcement Programs

Policy Citation — Guiding Principle #7: Monitoring, sampling, and enforcement programs will adequately
account for species and population impacts (landed catch and incidental fishing mortality) of all
recreational and commercial fisheries and ensure compliance with state regulations. Develop and
implement enhanced enforcement strategies to improve compliance with fishing regulations and ensure
orderly fisheries.

Prior to implementation of Policy C-3622, fisheries monitoring, and sampling programs conducted on
terminal fisheries (recreational and commercial) within Willapa Bay were limited in nature. Monitoring
programs for recreational fisheries in both the freshwater and marine environments relied solely upon
estimates of catch generated by the Catch Record Card system (CRC). These CRC estimates do not
provide estimates of impacts to non-retained species accrued in mark-selective fisheries. Also, CRC
estimates are generated post-season and can have a 12-18-month lag in generation of estimates not
allowing their use for in-season management. Commercial fisheries monitoring programs within Willapa
Bay relied upon sampling of harvest and had limited data to account for release mortality impacts accrued
as a function of mark-selective fisheries.

Since Policy implementation, the Department has monitored recreational fisheries prosecuted in the
terminal marine waters. In the initial years, 2015-2017, this program was designed to gather data relevant
to total encounters of all species during the fishery as well as data on stock, origin, and age composition
and increased collection of coded wire tags (CWT?’s). This program consists of creel samplers
interviewing anglers as well as a “volunteer trip report” program (VTR), where anglers are provided with
the ability to send in their completed trip data to the Department. In 2018, with increased funding, the
Department was able to implement a more robust marine recreational monitoring program, which now
includes in-season estimates of effort and harvest/impacts in combination with the encounter and
stock/age composition data. Table 8 shows the number of anglers interviewed both dockside and through
the VTR program annually. Freshwater fisheries prosecuted in Willapa Bay are still monitored utilizing
the CRC system.

Table 8. The number of interviews and anglers sampled from Willapa Bay Recreational Marine Area 2.1
monitoring program from 2015-2018.

Year Number of _Dockside Number of Number of VTRs Numt_)er of
Interviews Anglers Sampled Collected Anglers in VTRs
2015 285 708 72 136
2016 1,414 3,348 73 168
2017 885 2,046 34 81
2018 1,950 4,549 18 42
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As mentioned above, monitoring and sampling programs provide staff with stock, age, and species
composition data but lacked significant information as to impacts to non-retained species resulting from
mark-selective fisheries. Biological sampling of the commercial harvest is conducted on 20% of the total
Chinook salmon and coho harvest and 10% of the total chum harvest but on-board observation rates used
to generate encounter and impact estimates were typically less than a 2% sample rate. During policy
development, significant investment was made to increase the on-board observation rate with the
objective of on-board monitoring at a rate of 15% of the total commercial landings annually. Table 9
shows the total number of commercial landings and the number of on-board observations conducted
annually from 2014-2018.
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Table 9. The number of total commercial landings and on-board observations conducted within Willapa Bay
from 2014-2018.

# of Commercial # of On-Board
Year . . Sample Rate
Landings observations
2014 1402 65 4.60%
2015 261 75 28.70%
2016 657 95 14.50%
2017 344 68 19.80%
2018 339 92 27.10%

The department has increased the coverage of spawning ground surveys conducted for Chinook salmon
and coho. This work relies on float and foot surveys of small reaches of spawning areas that represent the
basin. These are referred to as index and supplemental survey areas. Indexes are a section of stream
surveyed every 7-10 days. A supplemental survey is a section of river walked in addition to the index or
“standard” reach surveyed, but only conducted once during peak spawning time. Supplemental surveys
provide information on spawning distribution in the watershed and provide additional information on
abundance relative to previous years data in these reaches. To increase monitoring efforts within Willapa
Bay consistent with policy guidance, the agency added three scientific technicians and one lead fish
biologist to the Willapa Bay stock assessment team in 2016. Further discussion of stock assessment and
spawning ground survey activities for Chinook salmon and coho will described in sections 5.6 Chinook
salmon and 6.5 coho.

4.3 Improved Fishery Management and Technical Tools

Policy Citation — Guiding Principle #10: Seek to improve fishery management and technical tools through
improved fishery monitoring, the development of new tools, and rigorous assessment of fishery models
and parameters.

The implementation of a marine recreational fishery monitoring program coupled with the increased on-
board sample rate in the commercial fishery monitoring program have improved the Department’s ability
to evaluate fisheries with regard to conservation and management objectives. This provides the
Department the ability to adaptively manage the fisheries in-season based on fishery performance and
total number of impacts accumulated in comparison to predictions developed during the pre-season
fishery planning process. Lastly, the increased technical rigor of fisheries monitoring has also improved
the robustness of estimates of non-landed mortality to natural-origin Chinook salmon as a result of mark
selective fisheries.

Pre-season planning of fisheries within Willapa Bay rely heavily on the technical models the Department
utilizes to generate estimates of terminal abundance (forecast models) and estimates of harvested and non-
harvested mortality associated with prosecution of fisheries (Willapa Bay Terminal Area Management
Model, Willapa Bay TAMM). The increased fishery monitoring effort has expanded the Department’s
ability to account for and estimate the number of non-landed fishing related mortalities resulting from
fisheries prosecution. Also, to account for these new sources of information, the models mentioned above
went through a rigorous re-design and error-checking effort to increase the precision of predictions.
Lastly, regional staff have been developing a series of new technical tools to help refine fishery
management actions or for inclusion into the models described above. These tools include; an in-season
update model for coho abundance, spawning escapement estimator using historical run-timing
information to predict spawner abundance from real time values, genetic analysis of natural-origin
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Chinook salmon to assess stock composition in marine area fisheries, and a CWT based analysis used to
assess the harvest contribution of hatchery fish to marine area fisheries.

4.3.1 Commissioner’s Emphasis Question #14:

With the understanding that department staff as a whole is constantly in a mode of incorporating
improvements in technical fishery management capabilities as new approaches or refinements are vetted,
even when minor, what are the three most significant advancements in technical fishery management
capabilities for Willapa Bay salmon over the course of the Policy to date? If less than three, state any that
fit a threshold of reasonably high significance.

The most significant advancement in fishery management capabilities is the active fisheries monitoring of
both recreational and commercial marine area fisheries. These programs have provided the Department
the ability to estimate harvest and impacts in-season, and to make in-season, adaptive management
adjustments to fishery schedules in order to meet conservation and management objectives outlined in the
Policy. Secondly, the development of an in-season update model for coho based on catch per unit effort
(CPUE) in the commercial fishery furthers the Departments ability to apply adaptive management
principles to meet policy management objectives. Lastly, the CWT based analysis of hatchery
contribution to marine area harvest will allow for better accuracy in targeting hatchery fish in both space
and time. CWT programs within Willapa hatcheries were re-designed in 2016 for Chinook salmon to
ensure representative tag groups were produced from all three facilities.

4.4 Mark-Selective Fisheries (MSF)

Policy Citation — Guiding Principle #11: When a mark-selective fishery occurs, the mark selective fishery
shall be implemented, monitored, and enforced in a manner to achieve the anticipated conservation
benefits.

As discussed in the background section of this report, the ability to utilize mark-selective fisheries within
Willapa Bay is a relatively recent development. Mass marking of Chinook salmon and coho hatchery
production from Willapa Bay hatchery facilities began with the 2006 and 1996 brood year, respectively.
Prior to policy development, recreational and commercial fisheries within Willapa Bay were implemented
as mark-selective fisheries. Recreational marine and freshwater fisheries as well as commercial fisheries
required the release of natural origin Chinook salmon beginning in the 2010 fishery year.

To enhance recreational fishing opportunity for Chinook salmon, additional mark-selective recreational
fisheries were opened for directed Chinook salmon opportunity in sections of rivers traditionally closed
prior to 2015. The river systems that were opened for mark-selective Chinook salmon opportunity
include rivers with hatcheries located within the basin; Naselle River, North Nemah River, and Willapa
River. River sections below and/or adjacent to the hatchery were traditionally closed to allow for
broodstock collection as well as enforcement issues. Based on historical run timing information these
sections of river would open to provide coho opportunity, typically October 1%. Since policy
implementation, these river sections have been opened beginning August 1% for freshwater recreational
directed Chinook salmon fishing. While opening these sections of river for Chinook salmon opportunity
has increased the overall freshwater catch of Chinook salmon, issues involving trespass, garbage,
snagging, and targeting of females resulting in wastage have been documented.

4.4.1 Commissioner’s Emphasis Question #9:
What mark-selective fisheries have been implemented since Policy adoption that were not in place prior
to Policy adoption?
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Sections of rivers directly below and/or adjacent to hatcheries within the Naselle River, North Nemah
River, and Willapa River have been opened for freshwater recreational mark-selective directed Chinook
salmon fishing.

4.4.2 Commissioner’s Emphasis Question #15:

With cross reference to question 9, what has been the conservation benefit from mark-selective fisheries
newly implemented as a result of this Policy, and how do they compare to the benefits anticipated when
the new fishery regulations were set?

The opening of these mark-selective freshwater fisheries has increased the overall catch of Chinook
salmon by freshwater anglers and contributed to the overall conservation benefit by increased removal of
hatchery fish prior naturally spawning. Unfortunately, the Department does not have the resolution in
freshwater fisheries data to measure catch/impacts in single sections of river.

4.5 Investigate and Promote Alternative Gear

Policy Citation — Guiding Principle #4: Investigate and promote the development and implementation of
alternative selective gear. The development of alternative gear may provide an opportunity to target
fishery harvests on abundant hatchery fish stocks, reduce the number of hatchery-origin fish in natural
spawning areas, limit mortalities on non-target species and stocks, and provide commercial fishing
opportunities.

Alternative gear for use in commercial fisheries within Willapa Bay is defined in Policy C-3622 as having
an anticipated release mortality of less than 35%. The Department utilizes release mortality rate
recommendations provided by an independent fishery science panel for use in pre-season fishery
planning. The release mortality rate recommendations developed by the panel are based on a literature
review of release mortalities and the historical rate of compliance within the fishery. For Willapa Bay,
commercial fisheries release mortality rate recommendations were 56% for small mesh gill net, defined as
having a mesh size of no more than 6 % inches, and 31% for tangle nets, defined as having a mesh size of
4 Y4 inches maximum. Given the recommended release mortality rate as well as the definition of
alternative gear in the Policy, tangle nets meet the criteria for use as alternative gears.

Table 10. Mark-selective commercial fishing gear set aside by fishery (2015-2018).

_ Alternative
Fishing gk gear set-aside
2015 1%
2016 2%
2017 6%
2018 6%

The Policy further incentivizes the use of alternative gear in commercial fisheries by setting aside a
portion of the 20% harvest rate cap on natural-origin Chinook salmon to only be accrued using alternative
gear (Table 10). Lacking development of any additional alternative gears, the use of tangle nets was
identified during the pre-season fishery planning process as the only gear type currently available that
meets the alternative gear definition in the Policy. Commercial fisheries were planned such as to utilize
tangle nets during times when encounters of natural-origin Chinook salmon were most likely. While
fisheries were scheduled such as the predicted impacts to Willapa and Naselle River natural-origin
Chinook salmon utilizing alternative gear would meet policy objectives, only Willapa River met that
objective in all years based on post-season estimates (Table 11). Post-season estimates of impacts accrued
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utilizing alternative gear for the Naselle River natural-origin Chinook salmon stock were negatively
affected by in-season adjustments to commercial schedules. Also tangle nets appear to have a lower catch
efficiency than gill nets when fished in the more open areas of the bay, such as 2N and 2T, as compared
to their use in the more terminal commercial catch areas such as 2U and 2M. This lower catch efficiency
would lead to overestimates of catch in preseason fishery planning models based upon historical harvest
rates used from small mesh gill net fisheries.

Table 11. The predicted and actual estimates of Willapa River and Naselle River natural-origin Chinook
salmon impacts accrued in commercial fisheries by fishery (2015-2017).

Year Willapa River Naselle River
Predicted Actual Predicted | Actual
2015 6.5% 2.5% 1.1% 0.4%
2016 6.8% 2.6% 11.0% 2.7%
2017 6.0% 8.4% 11.9% 4.7%

4.5.1 Commissioner’s Emphasis Question #20:
Were the 2017 report and the 2018 assessment of options completed and if so, what are the highlights of
the reports? The links to these reports should be included in the analysis.

The report and assessment of options were not completed. Prior to the 2015 and 2016 fishery seasons, the
Department sent out a call for proposals for alternative gear types that might be tested within Willapa
Bay, but the response was limited. One proposal, a floating pontoon fish trap, was put forth, a process was
identified, and a formal rule making process was started to test its use in Willapa Bay. However, feedback
received at public meetings showed the proposal did not have support from any of the fishery sectors. The
use of tangle nets has been the only alternative gear type that has been utilized to meet policy objectives.

4.5.2 Commissioner’s Emphasis Question #24:

What were the actual annual pre-season planned impact rate set-asides for mark selective commercial
fishing gear and what were the actual post-season impact rates that occurred, over the course of 2105-
18, in comparison to the set-asides called for in the Policy?

The pre-season prediction and post-season estimates of natural-origin Chinook salmon impacts for
Willapa and Naselle River stocks are described in Table 11.

4.6 In-Season Management Actions

Policy Citation — Guiding Principle #8: If it becomes apparent that a scheduled fishery will exceed the
aggregated pre-season natural-origin Chinook salmon mortality (impact) expectation, the Department
shall implement in-season management actions in an effort to avoid cumulative mortalities of natural-
origin Chinook salmon in excess of the aggregated pre-season projection.

In the Adaptive Management section of the Willapa Bay Salmon Management Policy, C-3622, it states,
“Department staff may implement actions to manage adaptively to achieve the objectives of this policy
and will coordinate with the Commission, as needed, in order to implement corrective actions.” It also
states to, “Improve In-Season Management: The Department shall develop, evaluate, and implement
fishery management models, procedures, and management measures that are projected to enhance the
effectiveness of fishery management relative to management based on preseason predictions.”

Per policy guidance, Department staff developed different tools to better inform fisheries management in
Willapa Bay. These tools are discussed further in Section 4.3; Improved Fishery Management and

Comprehensive Review of the Willapa Bay 36
Salmon Management Policy C-3622 2015-2018



Technical Tools. These tools include implementation of active terminal marine recreational fishery
monitoring, increased commercial on-board fishery monitoring, an in-season update model for coho
abundance using historical and current commercial data, spawning escapement estimators for Chinook
salmon, coho and chum using current and historical redd data, CWT analysis to assess harvest
contribution of hatchery fish to the recreational marine area and commercial fisheries, and genetic
analysis of natural origin Chinook salmon. Other data used in conjunction with the above tools are
hatchery rack information and historical CRC data for recreational fisheries. The extensive list of in-
season tools the department has developed since policy implementation has significantly increased and
improved our ability to make informative management decisions that was previously unavailable.

Table 12. In-season management actions 2015-2018.

Year Fishery Affected In-season Action Reason for Action

Commercial Emergency reg_ulatl_ons RS Chinook salmon
and opening fishery

2015 Commercial 2 test fishing days in one area Chinook salmon

Recreational Closure in November, except 4 Coho
systems
2016 Commercial Emergency regulations for Chum
November

Recreational Freshwater bag limit reduction Coho

2017 Commercial Emergency regulations for Chum

recovery box use for chum
Emergency regulations closing
and opening fisheries
Emergency regulations closing
and opening fishery

Recreational Chinook salmon

2018

Commercial Chinook salmon

In order to maintain the conservation and management objectives outlined in the Policy C-3622
Department staff took several in-season actions (Table 12). In-season actions taken by the Department
since policy implementation were generally due to harvest exceeding preseason expectations based on the
Willapa Bay TAMM or run size expectations were below preseason forecasts.

In 2015, the Department was concerned with the unmarked Chinook salmon impacts being higher than
predicted preseason during the commercial fishery. In season options were discussed with the WBSAG.
This resulted in the addition of test fishing days to further assess stock composition of unmarked Chinook
salmon impacts. Fisheries managers continued to observe higher than predicted unmarked Chinook
salmon impacts by the commercial fishery, and therefore, additional closures were necessary. Once the
Department observed the impacts to the unmarked Chinook salmon were subsiding, the Department
addressed the natural coho impacts. Department staff reported the current coho run sizes appeared to be
below preseason forecasts. Therefore, adjustments were made to both the marine and freshwater
recreational fisheries by closing all salmon fishing, except for certain sections of four systems within
Willapa Bay. Even though the Department made several in-season adjustments to its fisheries, both
Chinook salmon and coho escapements failed to meet their goal in 2015 (Table 13).

No in-season actions were necessary for Willapa Bay fisheries in August, September, and October for the
2016 season. These fisheries were conducted as planned preseason. By November of this season, the
commercial harvest of chum was beginning to exceed preseason expectations based on the Willapa Bay
TAMM model. The Department met and discussed options with the WBSAG, and it was determined a
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modification was necessary in order to meet chum conservation objectives outlined in Policy C-3622. As
a result of those discussions, the Department closed commercial salmon fishing in early November.
Department staff re-evaluated the status of the chum returns using spawning ground survey data and the
in-season update model described in Section 4.3. These data indicated the chum return was higher than
the preseason forecast. As a result, the Department re-opened the commercial salmon fishery in
November for an additional eight days. The in-season management action the Department used in the
commercial fishery helped ensure the conservation and management objectives for chum would be
achieved.

In-season action was necessary to address the coho and chum fishery in 2017. Commercial fisheries
throughout Willapa Bay are required to hold their catch in a recovery box during mark selective fisheries
to minimize encounters and release mortality on non-targeted species. In addition, the commercial
rulemaking package filed in the CR-103P, prohibited the retention of chum and required this species to be
placed in the recovery box prior to release. Recovery boxes provide oxygenated water, which helps to
reduce the effects of capture and stress (fatigue, physical damage, and/or asphyxiation) on non-targeted
species. In October, the Department observed high chum densities that were likely to overwhelm the
recovery box, and therefore acted to lift the restriction that all chum must be placed in the recovery box
prior to release. The chum run size was then re-evaluated using the in-season update model described in
further detail in section 4.3. Department staff concluded that overcrowding of the recovery box by chum
was no longer applicable and repealed the previous action. The Department then focused resources on the
coho returns. The Department acted in early January 2018, by reducing the total salmon adult bag limit
from two fish to one fish in the recreational freshwater and marine fisheries and required the release of
wild coho for the remainder of the scheduled recreational fishing season. Even with these in-season
management adjustments, coho and chum escapements failed to meet their goals in 2017 (Table 13).

In 2018, the Department took in-season action to address fall Chinook salmon. The Chinook salmon run
size appeared to be below preseason expectations, after evaluation of harvest and impacts compared to
those predicted preseason. The overall impacts from the recreational and commercial fishery were lower
than predicted preseason. Department staff utilized in-season management tools to better inform the data
such as on-board commercial fishing data and current ocean harvest data. Therefore, the Department
acted in mid-September to curtail Chinook salmon impacts by closing all commercial and recreational
fisheries. Fall Chinook salmon returning to the tributaries in Willapa Bay were significantly lower than
preseason predictions in the commercial and recreational fisheries and hatchery returns were lower than
necessary to meet egg take goals. A week later, historical run-timing and stock composition data
suggested minimal fall Chinook salmon encounters were likely to occur in the terminal marine and
specific commercial area fisheries. Thus, the Department acted to re-open marine area 2-1 and required
the release of all Chinook salmon. In addition to this, the Department re-opened a limited commercial
fishery to target coho and chum, as directed in the Policy C-3622. In early October, all freshwater
systems, except Naselle River, re-opened to salmon fishing and required the release of all Chinook
salmon. There were also some limited commercial fisheries allowed. Finally, by mid-October, the
Department acted to re-open salmon fishing in the Naselle River with similar rules as other freshwater
systems within Willapa Bay (Table 12).
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Table 13. Willapa Bay Natural Origin Spawner (NOS) Escapement Estimates (2015-2018).

NOS Willapa Ba
Year Chinook NOS Coho ChFLm Y
Esc Goal 4,353 13,600 35,400
2015 2,824 10,790 45,325
2016 1,887 25,290 80,931
2017 3,078 9,091 21,986
2018 2,853 11,603 41,448
Average 2,661 14,194 47,423

4.7 Transparency of Salmon Management

Policy Citation — Guiding Principle #9: Salmon management and catch accounting will be timely, well
documented, transparent, well-communicated, and accountable. The Department shall strive to make
ongoing improvements in the transparency of fishery management and for effective public involvement in
planning Willapa Bay salmon fisheries, including rule-making processes. These shall include: a) clearly
describing management objectives in a document available to the public prior to the initiation of the
preseason planning process; b) enhancing opportunities for public engagement during the preseason
fishery planning process; ¢) communicating in-season information and management actions to advisors
and the public; and d) striving to improve communication with the public regarding co-management
issues that are under discussion.

The Department values public feedback and input during the pre-season fishery planning process in order
to shape and scope fishery packages to provide harvest opportunity within the conservation and
management objectives. In order to facilitate public input during the Willapa Bay planning process, the
Department schedules multiple public meetings, WBSAG meetings, a public hearing as described in the
Administrative Procedures Act (APA) to directly provide comments on proposed fishery regulations, and
the ability to provide comments through the WDFW website. Typically, Willapa Bay planning consists of
two to three public meetings, two to three WBSAG meetings, and three public hearings (one for each
corresponding Washington Administrative Code (WAC); Willapa Bay Commercial WAC, Coastal
Marine Recreational WAC, and Coastal Freshwater Recreational WAC). Discussion at these meetings
include forecasts, management and conservation objectives, fishery proposals submitted by the public,
and co-management concerns. Lastly, the Department has increased the utilization of the WBSAG
webpage, by providing meeting handouts, audio recording of meetings, and notes from the meetings, to
increase the information sharing and public involvement in the Willapa Bay pre-season fishery planning
process.

The Department has also taken steps to implement increased information sharing and transparency
regarding in-season monitoring and attainment of conservation and management objectives. Harvest
information from commercial and recreational fishery monitoring programs are posted on the agency’s
website. Also, regional staff have developed a weekly mailer that is sent out to constituents who have
provided their e-mail address at pre-season planning or other meetings. The weekly mailer includes in-
season estimates of harvest and impacts from marine area fisheries (recreational and commercial) in
relation to the predicted pre-season values and a brief summary of the fishery in terms of effort and other
relevant factors (i.e. tidal schedules, weather forecasts, etc.). The mailer also summarizes hatchery
information in terms of recruits to the facility and their disposition as well as information relevant to
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attainment of hatchery production goals. Lastly, the agency has begun the practice of initiating conference
calls with the WBSAG to take feedback and input as to in-season adaptive management changes to
fishery schedules, if attainment of conservation or management objectives might be in jeopardy.

4.8 Implement Improved Broodstock Management

Policy Citation — Guiding Principle #3: Implement improved broodstock management (including selective
removal of hatchery fish) to reduce the genetic and ecological impacts of hatchery fish and improve the
fitness and viability of salmon produced from Willapa Bay rivers (see Hatchery and Fishery Reform
Policy C-3619). Achieve Hatchery Scientific Review Group (HSRG) broodstock management standards
for Coho and Chum salmon by 2015, and work toward a goal of achieving standards for Chinook salmon
by 2020.

The Hatchery Reform Project was funded by the US Congress in 2000. The project was in response to
the recognition that while hatcheries play an important role in providing harvest opportunity, achievement
of conservation goals were rarely being met. An independent scientific review panel, Hatchery Scientific
Review Group (HSRG), was established to review all state, tribal, and federal hatchery programs
including coastal Washington. The objective of the HSRG was to provide a systematic, science-driven
review of hatchery programs, which would provide scientific defensibility and data necessary for
informed decision-making regarding hatchery programs in order to further conservation of naturally
spawning populations and to support sustainable fisheries. HSRG recommendations for Puget Sound and
coastal Washington were published in 2004. The Commission adopted a Hatchery and Fishery Reform
Policy C-3619 in 2009, consistent with implementation of HSRG recommendations on a statewide basis.
Policy C-3619 is currently undergoing a Commission directed comprehensive review and some elements
of the Policy have been suspended pending the outcome of the review.

A couple of the key priorities established for implementation of hatchery reform principles rely on
classification of hatchery programs within two categories; broodstock management and population
designations. Broodstock management classifications are defined based upon the purpose and strategy of
the program and described in three categories; integrated, segregated, and stepping-stone. Integrated
programs utilize both hatchery and natural origin adults as broodstock and are designed to minimize
genetic separation between hatchery and natural origin fish. Segregated programs utilize hatchery origin
fish as broodstock and are designed to create genetically distinct populations. Stepping-stone programs
can be used as an initial step in achieving an integrated program when the number of natural origin adults
are not available to meet program requirements. Stepping-stone programs can transition to integrated
programs as natural origin abundance increases. Population designations are a measure of the biological
significance of a population to the recovery of the ESU. The three types of population designations are
primary, contributing, and stabilizing. Primary populations can be described as having a high biological
significance to the recovery of the ESU, historically were a large segment of the population structure and
at a low risk of extinction. Contributing populations have some significance to the recovery of the ESU
but are lower in abundance than primary populations and contribute to the diversity of the population.
Stabilizing populations provide the lowest significance to recovery of the ESU and may not have ever
been a large segment of the ESU population structure (LCRFB, 2010).

Based upon the Ford (2002) model, HSRG has developed metrics to evaluate hatchery programs in
relation to their broodstock management strategy and population designation. The proportionate natural
influence (PNI) is the primary metric developed to measure gene flow within the population and can be
calculated as:

PNI = pNOB/ (pNOB + pHOS)
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Where pNOB is defined as the proportion of natural-origin adults in the hatchery broodstock and pHOS is
the proportion of hatchery-origin fish on the spawning grounds. As mentioned above, PNI is a measure of
gene flow between the hatchery and natural environments and is measured on a scale of 0-1. Populations
having a PNI of >.5 denotes the natural environment as driving adaptation and <.5, the hatchery
environment is driving population genetics. Guidelines have been established for pHOS and PNI in
relation to the population’s designation and broodstock management strategy are as follows:

Primary populations - Integrated hatchery programs - PNI > 0.67; pHOS <30%
Segregated hatchery programs - pHOS < 5%

Contributing populations -  Integrated hatchery programs - PNI > 0.50; pHOS <30%
Segregated hatchery programs - pHOS < 10%

Stabilizing populations - Integrated hatchery programs - current condition
Segregated hatchery programs - current condition

Appleby (2014) provided a report with an update on the science of hatcheries. As part of this report,
HSRG developed the phases of recovery, however this concept was not fully adopted until after the
implementation of the Willapa Bay Policy and as such, the concepts were not adopted in the Policy. This
concept, however, was adopted statewide by WDFW under the Hatchery and Fishery Reform Policy. This
approach takes the conservation status of the natural population into account when applying HSRG
broodstock management standards. The phases of recovery are as follows:

Preservation: The priorities during this phase are to prevent extinction, retain genetic diversity and
identity of the existing population, increase abundance and restore habitat. Broodstock management
standards for integrated programs do not apply.

Recolonization: The priorities during this phase are to re-populate restored and/ or depleted habitat,
increase abundance and temporal and spatial diversity (spawning and rearing) of the population and retain
genetic diversity and identity of the existing population. Broodstock management standards for integrated
programs do not apply.

Local Adaptation: The priorities during this phase are to meet and exceed minimum viable spawner
abundance for natural spawners, increase fitness, reproductive success and life history diversity through
local adaptation. Broodstock management standards for integrated programs apply during this phase.

Full Recovery: The priorities during this phase are to maintain a viable population, based on all viable
salmonid population (VSP) attributes using long-term adaptive management. Broodstock management
standards for integrated programs apply during this phase.

Triggers for moving between the phases should be developed using observed population abundance,
productivity and diversity.

The current phase of recovery for each natural population directly impacted by a hatchery programs in
Willapa Bay have been identified. All Chinook salmon and chum populations are considered in the local
adaptation phase and all coho populations are considered in the full recovery phase. However, these
phases are currently considered interim and lack rigorous scientific justification at this time. Currently,
the agency has not developed a scientific framework for identifying the phase of recovery that natural
populations are in as well as the triggers for transitioning between the phases of recovery. As such,
Willapa Bay populations also lack triggers for moving between phases at this time.

4.8.1 Commissioner’s Emphasis Question #11:
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Are there HGMP’s for the hatcheries in the Willapa Bay Basin? If so, insert a link in the analysis.

There are currently no Hatchery Genetic Management Plans that have been submitted or developed for
hatchery programs in the Willapa Bay Basin.

4.8.2 Commissioner’s Emphasis Question #12:

What are the specific wild broodstock management standards for coho and chum salmon that are referred
to, and were they achieved by 2015? If not by then, have they been achieved since 2015? If not, what
progress was made of the course of 2015-18 in comparison to a base period prior to Policy adoption?

The specific broodstock management standards for coho and chum hatchery programs is included in
sections 5.1 and 6.1, respectively. Detailed discussion of whether those standards have been achieved and
the progress working towards achieving the standards is included as well.

4.9 Protect and Restore Habitat Productivity

Policy Citation — Guiding Principle #2: Work with our partners (including Regional Fishery
Enhancement Groups, nonprofit organizations, the public and Lead Entities) to protect and restore
habitat productivity.

Since establishment of the Policy, there has been regional leadership, cross-agency coordination and
extensive coordination with local salmon recovery groups in order to protect and restore salmon habitat.
The mission of the habitat program is: “To protect and restore regional fish and wildlife populations and
their habitats by preserving, restoring, and protecting ecosystem function and ecological connectivity,
and educating citizens on the importance of our natural resources.” The habitat program works to protect
fish life through the enforcement of the hydraulic code, Chapter 220-660 WAC. Within the hydraulic
code, the program issues hydraulic project approvals (HPAS) to ensure projects are performed properly,
fish life is protected, and negative impacts are mitigated. The program also protects and conserves
through water typing streams, preserving fish habitat, serving on local Lead Entities’ Technical Advisory
Groups, identifying potential restoration or preservation opportunities for fish and to identify and aid in
the removal of fish barriers.

Collaboration with sister agencies, tribes, and local groups are essential to accomplish many of the
restoration and conservation goals set forth by the WDFW strategic plan. The habitat program
consistently collaborates with Department of Natural Resources (DNR), Department of Ecology (ECY),
local tribes, and the industrial foresters to protect fish bearing waters and address fish barriers within their
forest practice work. Developing and maintaining strong community relationships is a core focus for
habitat program. The regional habitat biologist is working to earn the trust of keys players in the Pacific
County Marine Resources Committee (PCMRC) and Willapa Bay Lead Entity. Creating a good working
relationship with the Regional Fisheries Enhancement Group coordinator has led to several fish
enhancement projects being completed and potential collaborations for the future.

Willapa Bay watershed consists of 1,407 linear river miles of potential fish habitat (Phinney, 1975). These
rivers flow through industrial timberlands, farms, cities, and under a labyrinth of state, county, and private
roads. The water crossings under our roads are essential to salmon for migration but not all crossings
allow for passage. Many of our water crossings are considered barriers to fish passage meaning they are
undersized, blocked, to steep, or high velocity to effectively allow passage. These can be partial or full
barriers but regardless they cause stress to fish and in many cases prevent them from completing their
lifecycle. There are at least 321 identified fish passage barriers in Willapa Bay (Figure 9). Many of these
barriers are the first water crossings a salmon may encounter moving upstream and are preventing fish
from reaching the spawning grounds. The state injunction on Washington State Department of
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Transportation (WSDOT) only covers Water Resource Inventory Areas (WRIAS) 1-23, meaning Willapa
Bay, WRIA 24, will not have any state-owned barriers addressed until 2030 or later. The local

conservation district is working to prioritize the barriers; this has been accomplished through the local
Lead Entity group, where a Technical Advisory Group (TAG) and Citizen Committee will determine
which projects should be funded. Success with these projects help to fulfill the guiding principles of the
Willapa Bay Salmon Management Policy C-3622 and cross-program work has been equally important.
WDFW has two members serving on the TAG of the Lead Entity, the regional habitat biologist and the
fish stock assessment biologist for Willapa Bay. A fish biologist serving on the Lead Entity TAG is
unique, and other members have commented on how much they value the fish biologist’s involvement

and collaboration. This teamwork between the fish and habitat biologist has been beneficial in other areas

as well.
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Figure 9. Fish passage barriers in Willapa Bay.

Since the Willapa Bay Salmon Management Policy C-3622 went into effect in 2015, there have been 16

habitat projects funded and a total of $9.7 million invested in habitat restoration work in the Willapa Bay
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watersheds. Of these, 14 different projects have addressed fish barriers, and some have been coupled
with in-stream or riparian restoration (Figure 10). As noted above, fish barrier corrections are a crucial
part of salmon recovery but the focus on restoration is expanding to include habitat. A pilot watershed
project on the Middle Fork Nemah River has identified many habitat issues not related to fish passage and
is focusing on retaining spawning gravel, reconnecting floodplains and increasing channel complexity.
The Pacific County Conservation District and the regional habitat biologist are currently pursuing grant
funds to conduct habitat assessments of juvenile rearing within the bay and assessing habitat in the North
River tributaries, which has been struggling to meet historical escapement numbers. The regional habitat
biologist is also working with the Department’s Fish Program and Science Division to secure funding for
additional juvenile monitoring projects to address key data gaps associated with salmon resource
management. Communication between programs has been crucial to the pursuit of these funds since
habitat relies on the expertise of the regional stock assessment team to capture the direction and reasoning
for these projects are sound.
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Figure 10. Restoration projects in Willapa Bay (2015-2018).

Denny Creek, a tributary to the North River, is an historical index for spawning ground surveys for coho
in Willapa Bay (Figure 11). Up until 2015, Denny Creek had shown strong numbers of fish spawning
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until it was identified by staff that there was a “potentially blocked” culvert at the confluence of the
stream. This culvert was identified as being partially blocked with sediment therefore, creating a large
drop. After two consecutive years of poor salmon returns, the fish program reached out to the habitat
program for additional assistance in determining any potential fish barriers or blockages. The presence of
a fish blocking barrier was confirmed by the habitat program. The appropriate landowner (a timber
company), was contacted and a request to clear the culvert was initiated. Within the week, the culvert was
cleared and coho were reported upstream of the culvert and an increase of redds was observed (Figure
12). The collaboration between the fish and habitat programs is just one example of the importance of
communication between these two programs. It’s a step that is critical to maintain our salmon runs.
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Figure 12. Denny creek redd trends pre policy (blue lines) and during policy (orange lines).
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Another example of cross program collaboration and in conjunction with the Coast Salmon Partnership,
54 temperature monitoring devices have been installed throughout the entirety of the Willapa Bay
watershed. The project was funded by the Coast Salmon Partnership, while the installation, maintenance,
and data has been conducted by the Willapa Bay fish program stock assessment team and the regional
habitat biologist. One goal is to identify areas of cooler temperatures during low flow and hot weather
conditions during the summer. The data collected could steer barrier removals towards areas fish prefer to
use to stay healthy during migration and rearing. These data from Willapa Bay will be added to a larger,
region-wide dataset to help monitor and educate temperature models in Western Washington. These data
will be important for fish management and recovery moving forward. These additional data are the result
of working with our tribal partners and other state and federal agencies to fill gaps in knowledge and
effectively spend state funds for restoration.

The agency cross-program work is helping to accomplish the guiding principles in the Willapa Bay
Salmon Management Policy C-3622. If habitat and fish program did not work together on the local level,
crucial information would be left uncommunicated. It is through the habitat program that many of the
biggest protections for fish life are accomplished. Fish program then supplements that knowledge, which
is used to inform restoration priorities and areas for conservation. There is still much work to be done to
preserve, protect salmon habitat and ensure there are healthy runs to prosecute fisheries. Agency
leadership and the Commission’s support for district teams, collaboration and communication will be key
for our salmon populations moving forward.

4.9.1 Commissioner’s Emphasis Question #10:
What habitat restoration projects were implemented after Policy adoption as a result of this Policy?

Detailed discussion of habitat restoration projects in Willapa Bay are detailed above in section 4.9.

4.10 Work with PSC and PEMC

Policy Citation — Guiding Principle #5: Work through the Pacific Salmon Commission to promote the
conservation of Willapa Bay salmon and, in @ manner consistent with the provisions of the Pacific
Salmon Treaty, pursue the implementation of fishery management actions necessary to achieve agreed
conservation objectives.

Policy Citation — Guiding Principle #6: Within the Pacific Fishery Management Council (Council)
process, support management measures that promote the attainment of Willapa Bay conservation
objectives consistent with the Council’s Salmon Fishery Management Plan.

The Pacific Fishery Management Council’s (PFMC) utilizes an annual process, that occurs February-
April, known as North of Falcon (NOF) for pre-season planning of salmon fisheries in the state of
Washington. Willapa Bay fisheries are planned to be prosecuted in a manner to be consistent with PFMC
conservation objectives. Willapa Bay coho were added to the Council’s Salmon Fishery Management
Plan (FMP) beginning in 2011. A stock recruit analysis of Willapa Bay coho was conducted in 2014 to
establish biologically based escapement goals and other related fishery metrics to evaluate pre and post
season fisheries impacts on the health of this stock. The resulting escapement goal for Willapa Bay coho
is 17,200 naturally spawning Willapa Bay coho. The analysis included run reconstructions from brood
years prior to the onset of mass marking of hatchery coho produced in Willapa Bay facilities. Thus, the
goal consists of both hatchery and natural origin spawning fish. Regional Department staff worked with
Council staff to develop an escapement goal based on the previous analysis but would include only
natural origin coho. Natural origin coho made up 79% of the total spawning population in the years
included in the analysis. This proportion was then applied to the 17,200 naturally spawning escapement
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goal to produce an escapement goal of 13,600 natural origin spawners. The natural origin escapement of
13,600 is used internally by WDFW staff to evaluate preseason salmon fishery plans in Willapa Bay,
while the 17,200 naturally spawning coho goal is used in the annual PFMC process (Kope, 2014).

Pre-season salmon fishery plans for Willapa Bay fisheries are also planned to be consistent with the
provisions and objectives in the Pacific Salmon Treaty. The Pacific Salmon Treaty set limits on catch and
interceptions of salmon in international waters from Southeast Alaska to the southern US. As quotas are
set for those fisheries each year based on the aggregate total abundance of fish predicted to be available in
those international waters, those harvest predictions must be factored in as they affect the numbers of fish
returning to Washington. The quotas in the Pacific Salmon Treaty are renegotiated on a ten-year cycle.
These negotiations took place in 2018, where abundance-based quotas were set for the harvest of Chinook
salmon, coho, and chum in international waters. Reductions in the allowable harvest quotas in fisheries in
Southeast Alaska and the West Coast of Vancouver Island should result in additional escapement of
Willapa Bay stocks through these fisheries in coming years compared to previous years.
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5.0 Fall Chinook Salmon

Chinook salmon have a long history of importance to fisheries and the overall health of the ecosystem of
Willapa Bay. Chinook salmon are found in all the major watersheds that drain into Willapa Bay. The
most productive of these areas being the Naselle River, Willapa River, and North River watersheds.
Returning adults can be encountered in the marine environment from July through November, with peak
migration occurring in August. Most of the spawning takes place in the fall, September through
November. Like other coastal Chinook salmon populations, Willapa Bay Chinook salmon exhibit an
ocean-type life history pattern, where juveniles will emigrate from the freshwater environment as sub-
yearlings the following spring and rear in the near shore or estuary environment before migrating to the

open ocean.

Historically, Chinook salmon have been the least abundant of the naturally produced Willapa Bay
salmonids. Harvest data from commercial fisheries within Willapa Bay estimate Chinook salmon
averaged 13% of the total salmon harvest from 1913-1959 and 20% of the salmon harvest in the years
1960-1991 (Suzumoto, 1992). While Chinook salmon have historically been the least prevalent of the
three salmon species found within Willapa Bay, they are the most desirable for recreational fishers and
their size and relatively good condition make them economically valuable for commercial fishers as well.
During policy development much discussion and debate was centered around the allocation of harvestable
Chinook salmon.
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Figure 13. Historical Chinook salmon total run size and hatchery production from 1969 to 2018.

Willapa Bay hatcheries have some of the longest history of fish culture in the entire state hatchery system.
The Forks Creek Hatchery was originally constructed in 1899 and the Naselle and Nemah Hatcheries
constructed in 1917 and 1953, respectively. As mentioned previously, mass marking of hatchery produced
Chinook salmon in Willapa Bay began in the 2010 brood year. The total abundance of Chinook salmon in
Willapa Bay has been closely tied to amount of hatchery production for the three hatcheries. Peak
production ranged from 10 to 14 million in the 1980°s and coincides with the largest total run sizes
observed historically (Figure 13).
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Figure 14. Willapa Bay Chinook salmon historical exploitation rates from all marine area fisheries based on
post season FRAM modeling from 1992 to 2016. AK=Alaska, CA= Canada, JDF= Strait of Juan de Fuca, PS=
Puget Sound, WA Coast= Marine Areas 1-4, and Willapa Net=Willapa Bay terminal commercial fisheries.

Willapa Bay Chinook salmon have had high rates of exploitation across all fisheries, but these rates have
been decreasing in recent years (Figure 14). The Department and PFMC utilize a model called the
Fisheries Regulation Assessment Model, or FRAM, to evaluate rates of exploitation on Chinook salmon
stocks as a result of fisheries prosecution. The model uses recoveries of CWT’s from fisheries throughout
the North Pacific including terminal area fisheries. For Willapa Bay Chinook salmon, the only terminal
fisheries able to be used in the analysis are commercial fisheries prosecuted in the Willapa Bay estuary as
they are the only fisheries that include recovery of CWT’s in the fishery monitoring program. Recent
reductions in Alaskan and Canadian fisheries as a result of re-negotiation of the Pacific Salmon Treaty

will likely contribute to continued decreased exploitation rates of Willapa Bay Chinook salmon moving
forward.

5.1 Broodstock Management Objectives

Policy Citation — Broodstock management objectives in Phase One: Implement hatchery broodstock
management actions to promote re-adaptation to the natural environment and enhance productivity of
natural-origin Chinook salmon in the North/Smith, Willapa, and Naselle rivers:
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North/Smith — Manage as Wild Salmon Management Zone with no hatchery releases of Chinook salmon.

Willapa — Implement an integrated program with hatchery broodstock management strategies designed to
achieve broodstock management standards consistent with a Primary designation in the subsequent cycle.

Naselle — Implement hatchery broodstock strategies designed to achieve broodstock management
standards consistent with a Contributing designation in the subsequent cycle.

Along with the use of mark-selective fisheries to remove hatchery fish, implementing broodstock
management strategies provided from HSRG recommendations and policy guidance is intended to
increase the fitness and viability of salmon populations within the watershed. The Policy called for
achievement of these standards for coho and chum populations by 2015 and work towards full
implementation for Chinook salmon stocks by 2020. More specifically, Willapa and Naselle river
Chinook salmon are managed as integrated programs, with a Primary population designation for Willapa
River Chinook salmon and Contributing population designation for Naselle River Chinook salmon. The
North River Chinook salmon population was designated as a Wild Salmon Management Zone, which
would prohibit the release of hatchery Chinook salmon in this drainage. There have been no hatchery
plants of Chinook salmon in this drainage since 1992.

Given the broodstock management strategy of an integrated program as well as a Primary population
designation for Willapa River Chinook salmon, HSRG guidelines would be to manage for a PNI of > .67
and for a pHOS of < 30%. To reach these targets, the agency needed to implement management actions
that would increase the number of natural-origin adults utilized as broodstock as well as decrease the
proportion of hatchery-origin fish on the spawning grounds. Table 14 shows the estimated HSRG
evaluation metrics for hatcheries within the Willapa River and Naselle River basins for the four years
prior to policy implementation (e.g. 2011-2014) in comparison to the four years encompassing phase one
of the Policy (e.g. 2015-2018). Department staff have increased the number of natural origin fish used in
broodstock at Forks Creek Hatchery from an average of 5.4% prior to policy implementation to 58.7% in
the years of policy implementation. Correspondingly, the estimated PNI for this program has shown
improvement with an average value of 0.43 in the years since policy adoption in comparison to the 0.07
average in the four years prior to policy adoption.

As mentioned above, strategies to reduce pHOS incorporate both the use of selective harvest and removal
of excess hatchery fish not necessary for broodstock as those fish recruit to the hatchery. As discussed in
section 4.4, mark selective fisheries have been maximized as much as possible for both recreational and
commercial fisheries within the management and conservation objectives (i.e. use of harvest rate caps and
time, area, and manner restrictions) but have made little positive impact to the estimated pHOS.
Conversely, the overall reduction in commercial fishing opportunity as a result of implementation of
harvest control rules and time and area restrictions have likely increased pHOS compared to pre-policy
levels. Also, the location and current infrastructure of hatchery facilities within Willapa Bay limit the
Department’s ability to remove hatchery fish prior to reaching the spawning grounds.

During policy development the ALL H Analyzer model was used to estimate hatchery production
necessary to meet HSRG guidelines given historic harvest and impact rates in both terminal and pre-
terminal fisheries. Modeled results indicated that in order to meet these targets, hatchery production of
Chinook salmon in the Forks Creek facility would need to be reduced from their current production goal
of 3.3 million smolts pre-policy to 350,000 smolts to bring pHOS levels within acceptable limits.
Beginning with the 2015 brood year, Chinook salmon production at Forks Creek Hatchery was reduced to
a 350,000 smolt release goal. Results of this program production reduction in relation to pHOS objectives
will begin with the 2019 return year as the majority of hatchery produced Chinook salmon in Willapa Bay
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return as 4-year old, although full returns won’t be represented until 2020. With the reduction of hatchery
production and the incorporation of more natural origin Chinook salmon into the broodstock, values for
pHOS and PNI should see continued improvement in upcoming years.

Table 14. Estimates of pHOS, pNOB, and PNI for Chinook salmon in the Willapa and Naselle River and
pHOS in the North Nemah River from 2011-2018.

Willapa River Naselle River Noril'.:r;. Nemah

iver

Year Forks Creek Hatchery Naselle Hatchery Nemah Hatchery

Local Adaptation Local Adaptation Local Adaptation
pHOS pNOB PNI pHOS pNOB PNI pHOS
2011 70.30% 6.60% 0.09 86.70% 34.10% 0.28 92.90%
2012 66.10% 6.62% 0.09 91.50% 25.60% 0.22 82.30%
2013 77.10% 6.15% 0.07 81.50% 27.50% 0.25 87.10%
2014 73.70% 2.43% 0.03 81.00% 1.70% 0.02 98.90%
Avg. 11-14 71.80% 5.40% 0.07 85.20% 22.20% 0.19 90.30%
2015 69.90% 79.02% 0.53 68.50% 15.40% 0.18 98.10%
2016 80.80% 90.73% 0.53 74.90% 12.10% 0.14 69.00%
2017 75.40% 31.71% 0.3 25.60% 13.90% 0.35 89.50%
2018 53.70% 33.19% 0.38 55.30% 12.30% 0.18 86.30%
Avg. 15-18 70.00% 58.70% 0.43 56.10% 13.40% 0.21 85.70%

Naselle River Chinook salmon are managed for a Contributing population designation and the broodstock
management strategy is for an integrated program with goals of > 0.5 and <30% for PNI and pHOS,
respectively. Table 14 shows a decrease in the amount of pNOB from 22.2% prior to policy to 13.4%
after policy adoption. It is important to note that prior to policy adoption Naselle River Chinook salmon
were managed as a Primary population. Every effort was made to include natural origin fish into the
broodstock using lethal and non-lethal spawning techniques.

The Nemah River Chinook salmon are managed for a Stabilizing population designation, where pHOS
goals for the segregated hatchery program are to be no worse than current levels. Given that the pHOS
level in the North Nemah River was estimated at 90.3% between 2011-2014 and dropped to 85.7%
between 2015-2018, the program is currently meeting this objective.

There is uncertainty as to the effects from the shift in salmon management paradigm resulting from the
implementation of the Policy in 2015. These effects will begin to show in 2019 and on. The Policy shifted
the primary population for Chinook salmon from the Naselle River stock to the Willapa River stock and
Naselle River Chinook salmon were then designated as a contributing stock. This is important because
performance metrics associated with hatchery management practices to ensure the recovery then
continued overall health of any specific stock are set by the stock’s population designation. Given the
location of the Forks Creek Hatchery (30 miles upstream) and the lack of infrastructure necessary to
prevent hatchery fish from straying to the spawning grounds, the reduction in Chinook salmon production
at Forks Creek Hatchery was the only tool the Department has had to be consistent with the watershed’s
population designation. Due to legislative action occurring after implementation of the Policy (2015),
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some of the reduction from Forks Creek Hatchery was shifted to the Naselle Hatchery beginning in brood
year 2016. Naselle River Hatchery production of Chinook salmon went from an 800K smolt release goal
and increased to 2.5M. It is uncertain how this paradigm shift of moving the majority of the bay wide
Chinook salmon production from the north end of the bay (Forks Creek Hatchery) to the south end of the
bay (Naselle River Hatchery) will unfold, in relation to Chinook salmon recruitment to the terminal
fisheries prosecuted in Willapa Bay. We will begin to see these effects take place in 2019 salmon
fisheries. Additionally, Naselle Hatchery Chinook salmon have an average stray rate of 10% to the
Willapa River, which was not considered in AHA modeling conducted during policy development. As
HSRG considers strays from out of basin locations as being held to the same standards as segregated
programs, the Naselle program should not exceed a 5% pHOS to the Willapa River. Limited spawning
ground CWT data is available for the Willapa River, but based on data from return year 2015, it is
estimated the pHOS from the Naselle to Willapa River was 6.4% based on an average smolt release of
approximately 900,000. As such, it is anticipated strays from the increased production at Naselle
Hatchery may limit the ability to meet pHOS goals in the Willapa River.

5.1.1 Commissioner’s Emphasis Question #13:

What are the specific wild broodstock management standards for chinook salmon that are referred to,
and what progress was made over the course of 2015-18 in comparison to a base period prior to Policy
adoption?

The specific broodstock management standards for Chinook salmon are described above in section 5.1.
While hatchery production programs associated with the Willapa River basin (Forks Creek Hatchery) and
the Naselle Hatchery have not reached their specific hatchery reform targets based on the corresponding
population designation, improvements were made during policy implementation years in comparison to
pre-policy levels. The pHOS in all three river basins was improved from pre-policy levels, most notably
in the Naselle River with a reduction of 35%. The Naselle River showed minimal improvements in PNI
mostly due to lack of available natural origin broodstock. The Willapa River program showed markedly
improved PNI estimates due to increased incorporation of natural origin fish into the broodstock (Table
14). More detailed discussion is included above.

5.1.2 Commissioner’s Emphasis Question #18:

What is the working definition of an “integrated program” and a “Primary designation’ in this situation
and what modifications of the hatchery program were implemented during 2015-18 to achieve the
objective of this paragraph?

In this instance, an integrated hatchery program could be simply defined as one that incorporates natural
origin fish into the broodstock to promote a genetic profile of hatchery produced fish similar to their
natural origin counterparts. The “Primary” designation speaks to the assumed importance of the Willapa
River Chinook salmon population to the overall health and recovery of the Chinook salmon population in
the aggregate throughout Willapa Bay. To reach the hatchery reform objectives outlined in the Policy, the
use of natural origin broodstock was increased and the smolt production goal for this program was
reduced from 3.2 million smolts annually to 350,000 smolts. The reduction in smolt production was
considered necessary due to the lack of infrastructure necessary to remove excess hatchery origin fish
escaping from fisheries.

5.1.3 Commissioner’s Emphasis Question #19:
What is the working definition of a “Contributing designation” in this situation and what modifications of
the hatchery program were implemented during 2015-18 to achieve the objective of this paragraph?
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The “Contributing” designation in this instance refers to the assumed importance of the Naselle River
Chinook salmon population to the health and recovery of the Willapa Bay Chinook salmon population in
the aggregate but its importance is reduced somewhat from that of the “Primary” populations. In this case,
it was assumed the Chinook salmon habitat in the Naselle River watershed was more degraded than that
contained in the Willapa River watershed. Improvements to hatchery infrastructure at the Naselle
Hatchery weir and attraction channel have provided for increased recruitment of hatchery fish to the
facility.

5.2 Fishery Management Objectives

9) Policy Citation — Fishery Management Objectives: The fishery management objectives for fall
Chinook salmon, in priority order, are to:

d. Achieve spawner goals for the North, Naselle, and Willapa stocks of natural-origin
Chinook salmon and hatchery reform broodstock objectives through the two-phase
rebuilding program described above.

e. Provide for an enhanced recreational fishing season. The impact rate of the recreational
fishery is anticipated to be ~3.2% during the initial years of the policy, but may increase
in subsequent years to provide for an enhanced recreational season as described below:

i. Manage Chinook salmon for an enhanced recreational fishing season to increase
participation and/or catch including consideration of increased daily limits,
earlier openings, multiple rods, and other measures.

ii. Conservation actions, as necessary, shall be shared equally between marine and
freshwater fisheries.

f.  Provide opportunities for commercial fisheries within the remaining available fishery
impacts.

Fishery Management in 2015-2018.

To facilitate a transition to the Willapa River as the primary Chinook salmon population,
fisheries during the transition period will be managed with the following goal:

a. The impact rate on Willapa and Naselle river natural origin fall Chinook salmon in
Willapa Bay fisheries shall not exceed 20%. Within this impact rate cap, the priority
shall be to maintain a full season of recreational fisheries for Chinook salmon in the
Willapa Bay Basin.

b. To promote the catch of hatchery-origin Chinook salmon and increase the number of
natural-origin spawners, within the 20% impact rate cap the following impact rates
(impact rates are included in Table XX) shall be set-aside for mark-selective commercial
fishing gear types with an anticipated release mortality rate of less than 35%. The
Commission may consider adjustments to the set-asides for 2017 and 2018 based upon
the Department’s reports to the Commission on commercial mark-selective fishing gear
(paragraph 2(b)) or other adaptive management considerations.

c. No commercial Chinook salmon fisheries shall occur in areas 2T and 2U prior to
September 16.

d. No commercial Chinook salmon fisheries shall occur in areas 2M, 2N, 2P and 2R until
after Labor Day.
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Along with the general guidance provided in Policy C-3622, as described in the guiding principles,
species specific guidance for Chinook salmon was provided to further refine management objectives. In
order to conserve and restore natural origin Chinook salmon within Willapa Bay, the Policy implements a
two-phase rebuilding program, which is intended to achieve broodstock management standards by 2020
and the achievement of spawner escapement goals in 16-21 years. Also, across the phases, Chinook
salmon are to be managed to provide for a full recreational fishing season with allowances for increased
catch and participation in future years. The implementation of phase one in the Policy is defined as years
2015-2018, with phase two beginning in 2019 and beyond.

Specific management objectives for phase one as it relates to Chinook salmon management were to limit
the impact rate of fisheries prosecuted within Willapa Bay, both recreational and commercial, to no more
than 20% of the natural origin run of Willapa River and Naselle River Chinook salmon stocks. In
describing how the allocation of the impacts between the fishing sectors, recreational and commercial, the
priority was to provide for a full recreational season directed at Chinook salmon harvest. The Policy also
set aside a portion of the 20% impact rate cap on an increasing scale by year for the commercial fishery in
an effort to remove hatchery-origin Chinook salmon and increase the number of natural-origin spawners
(Table 15). This was to be accomplished using mark-selective fishing gear types that would have a release
mortality rate of less than 35%. Lastly, the Policy utilizes time and area closures directed at commercial
fisheries to further enhance a recreational priority for Chinook salmon. In the north end of the bay for
commercial catch areas 2T and 2U, no commercial fisheries can occur between September 16™ and in the
south end of the bay for commercial catch areas 2M, 2N, 2P, and 2R, no commercial fisheries can occur
until after Labor Day.

Table 15. Commercial fishery mark-selective gear set-aside proportions by fishing year, 2015-2018.

Fishing Year Mark- Selective Commercial
Fishing Gear Set- Aside
2015 1%
2016 20
2017 6%
2018 6%

Department staff utilize the Willapa Bay TAMM to assess the impact of fisheries prosecution in relation
to conservation and management objectives during the pre-season planning process, commonly referred
to as North of Falcon (NOF). The model incorporates historic encounters and harvest data generated from
post-season run reconstructions to predict estimates of harvest, impacts, and total expected escapement.
Post-season estimates of impacts include the effect of in-season management actions described in section
4.6 of this document, while pre-season predictions are based solely on prosecution of the entire fishery
package as described pre-season.
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Table 16. Evaluation of pre-season prediction and post-season estimate of impact rates on natural-origin
Chinook salmon resulting from fisheries prosecution in 2015-2018.

Pre-season Prediction Post-season Estimate
Year | Willapa | Naselle | WillapaBay | Willapa | Naselle | Willapa Bay
River River (aggregate) River River (aggregate)
2015 | 20.00% | 18.80% 19.20% 22.50% | 22.20% 22.30%
2016 | 19.50% | 19.40% 20.00% 24.30% | 24.60% 21.50%
2017 19.80% | 17.90% 19.30% 21.10% | 10.90% 14.50%
2018 | 18.90% | 16.80% 17.80% 6.10% | 11.20% 8.00%
Average | 19.60% | 18.20% 19.10% 18.50% | 17.20% 16.60%

During the pre-season NOF process, fisheries have been planned to achieve the 20% impact rate cap in all
years of policy implementation during phase one, 2015-2018. Post-season estimates of impacts to natural
origin Willapa River Chinook salmon have exceeded the management objective in three out of four years
(2015-2017). Similarly, post-season estimates have exceeded the management objective two out of four
years for the natural origin Chinook salmon in the Naselle River (2015-2016) as well as for the Willapa
Bay natural origin stock in the aggregate (Table 16). As noted in section 4.6, post-season estimates of
impacts in 2018 were greatly affected by in-season management actions targeted at Chinook salmon.
Evaluation of the cause for the post-season estimate over pre-season predicted values would indicate that
estimates of impacts attributed to the recreational sector have been severely underestimated. More
discussion of management objectives for each fishery sector will follow in the corresponding sections
below.

Historically, catches of Chinook salmon within Willapa Bay were dominated by commercial harvest.
From 1991 to 2014, 70% of the total landed catch of Chinook salmon was in the commercial sector and
ranged from 8% in 1999 to 92% in 1991 (Figure 15). These data resulted in frustration from recreational
fishers as to the historical allocation proportions during policy development. In response to the frustration
from the public to the past harvest allocation of Chinook salmon, Policy C-3622 took steps to address
harvest allocation by prioritizing harvest of Chinook salmon to the recreational fishing sector in
describing fishery management objectives specific to Chinook salmon. Specifically, the guidance is to
“provide for an enhanced recreational fishing season” and to “increase participation and/or catch
including consideration of increased daily limits, earlier openings, multiple rods, and other measures.”
Analysis of very limited recreational fishery data during policy development estimated the impact rate to
natural origin Chinook salmon in the initial years to be approximately 3.2% and would increase in
subsequent years with policy implementation of objectives described above.

Beginning in 2015, the fishery schedules for recreational and commercial fisheries were designed and
implemented in a manner such as to meet fishery management objectives described above. By instituting
time and space restrictions on the prosecution of commercial fisheries, no commercial fisheries
prosecuted until after Labor Day, the marine recreational fishery had unencumbered access to Chinook
salmon during peak migration timing. Also, bag limits in marine area recreational fisheries were increased
from a historical three fish adult bag to four fish for the 2015 and 2016 fishery year. This four fish bag
limit was later reduced to a three fish adult bag as declining terminal run sizes coupled with robust bag
limits put attainment of fishery management and broodstock collection objectives at risk. For freshwater
recreational fisheries, sections of the Willapa River, Naselle River, and North Nemah River that had
historically been closed for directed Chinook salmon harvest were opened beginning August 1 as opposed

Comprehensive Review of the Willapa Bay 55
Salmon Management Policy C-3622 2015-2018



to the historical October 1 opening date. Freshwater bag limits were also increased similar to the marine
area bag limits and the use of the two-pole endorsement was expanded into tidally influenced freshwater
sections of the Willapa and Naselle Rivers. The fishery management actions described above resulted in
much of the allocation of Chinook salmon harvest from the commercial sector to the recreational fishery
sector (Figure 15).
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Figure 15. The total landed catch of Chinook salmon in Willapa Bay fisheries by recreational sector (blue
lines) and commercial sector (orange lines) from 1991-2018.

5.2.1 Commissioner’s Emphasis Question #7:
What has been the change in the distribution of fishing effort throughout the Willapa Bay Basin during
2015-18 in comparison to the four-year period prior to Policy adoption?

There is no information on the changes to the distribution of fishing effort available.

5.2.2 Commissioner’s Emphasis Question #22:
What changes in these recreational fishery management measures occurred during 2015-18, from the
four-year period prior to Policy adoption?

Some of the changes that have occurred to recreational fisheries management include:

e increased bag limits from two fish adult bag to four fish adult bag limits;

¢ increased allowance of the two-pole endorsement (marine and some freshwater tributaries);

e opening of sections in the Nemah and Naselle rivers that were previously closed to salmon
fishing; and

e opening sections of rivers below hatcheries in the Willapa, Nemah, and Naselle rivers as early as
August 1 to provide Chinook salmon directed opportunity for recreational anglers.

More detailed discussion of management changes for recreational fisheries is included above.

5.2.3 Commissioner’s Emphasis Question #23:
What are the actual aggregate Willapa Bay Chinook salmon impact rates that occurred 2015-18, in
comparison to the four years prior to Policy implementation?

The estimated impact rates to the aggregate Willapa Bay natural origin Chinook salmon population have
decreased from the estimated rates prior to policy adoption. On average, the natural origin impact rate has
decreased by 57% with an average of 16.6% impact during the Policy implementation years in
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comparison to 38.0% in the four years prior to policy adoption (Table 17). The increase of active
monitoring programs in both the recreational and commercial fisheries has increased the rigor of
estimates during policy implementation. Estimates may not be applicable to direct comparison to
estimates derived prior to enhancements made to the monitoring programs.

Table 17. Estimates of the aggregate natural origin impact rates on Willapa Bay Chinook salmon from 2011-
2018.

Year Chinook Impact Rate
2011 24.6%
2012 42.2%
2013 28.1%
2014 57.2%
Avg. 11-14 38.0%
2015 22.2%
2016 21.5%
2017 14.5%
2018 8.1%
Avg. 15-18 16.6%

5.3 Recreational Fisheries

The implementation of fishery management objectives outlined in Policy C-3622 has led to an increased
harvest allocation of Chinook salmon to the recreational sector. The total recreational harvest of Chinook
salmon in the four years (e.g. 2011-2014) proceeding policy implementation averaged 6,866 fish, 33% of
the total harvest allocation, as opposed to an average of 10,327 fish, 77% of the total harvest allocation, in
the four years of policy implementation (e.g. 2015-2018) (Figure 15). Much of the increased Chinook
salmon harvest observed during policy implementation was to the marine fishery. The average landed
catch of Chinook salmon in the marine area in the four years prior to policy implementation was 2,751
fish as opposed to an average of 5,459 fish in the years the policy was in effect. Conversely, freshwater
fisheries had a marginal increase in landed catch from the four years prior to policy implementation, with
an average of 4,115 fish pre-policy to 4,869 fish since policy implementation (Figure 16).
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Figure 16. The landed catch of Chinook salmon by recreational fishing area from 2011-2018. Marine area
(blue lines) and freshwater (orange lines).
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Fishery management actions focused on providing a full and enhanced recreational fishery in Willapa Bay
have led to an increase to the recreational impact rate on natural origin Chinook salmon. During policy
development, the impact rate on natural origin Chinook salmon resulting from prosecution of recreational
fisheries was assumed to be approximately 3.2%. In all years of policy implementation, except for 2018,
the natural origin impact of recreational fisheries exceeded the assumed rate. During 2018, recreational
and commercial fisheries were closed via emergency regulation as a conservation measure as in-season
data showed the abundance of Chinook salmon was less than predicted preseason. During the years of
policy implementation, marine and freshwater recreational fisheries combined for an average impact rate
of 11.4% and 5.0% on Willapa River and Naselle River natural origin Chinook salmon, respectively.
Overall, the combined impact rate of marine and freshwater fisheries averaged 7.2% on natural origin
Willapa Bay Chinook salmon stocks in the aggregate (Table 19). These impact rates were also above the
preseason predicted rates developed during the annual preseason salmon fishery planning process (Table
18).

Table 18. The preseason predicted estimates of impact rates to natural origin Chinook salmon from marine
area 2.1 (MA 2.1) and freshwater (FW) fisheries from 2015 to 2018.

Pre-Season Prediction

Year Willapa River Naselle River Willapa Bay

MA2-1 | FW Total | MA2-1 | FW | Total [ MA2-1 | FW | Total
2015 4.00% | 1.50% | 550% | 1.10% | 1.20% | 2.30% | 2.10% | 1.90% | 4.00%
2016 560% | 2.10% | 7.70% | 0.70% | 1.30% | 2.00% | 2.80% | 2.00% | 4.80%
2017 7.60% | 4.50% | 12.10% | 1.10% | 2.30% | 3.40% | 4.10% | 3.80% | 7.90%
2018 11.60% | 0.90% | 12.50% | 2.50% | 1.20% | 3.70% | 7.40% | 1.40% | 8.80%

Average | 7.20% | 2.30% | 9.50% | 1.40% | 1.50% | 2.90% | 4.10% | 2.30% | 6.40%

Table 19. The postseason estimates of impact rates to natural origin Chinook salmon from marine area 2.1
(MA 2.1) and freshwater (FW) fisheries from 2015 to 2018.

Post-Season Estimate

Year Willapa River Naselle River Willapa Bay

MA2-1| FW Total | MA2-1| FW | Total | MA2-1 | FW Total
2015 10.00% | 5.00% | 15.00% | 4.40% | 2.30% | 6.70% | 5.90% | 4.50% | 10.40%
2016 14.00% | 1.10% | 15.10% | 3.60% | 2.20% | 5.80% | 7.50% | 1.70% | 9.20%
2017 9.50% | 3.10% | 12.60% | 2.00% | 2.80% | 4.80% | 3.30% | 3.00% | 6.30%
2018 2.00% | 0.80% | 2.80% | 0.70% | 1.90% | 2.60% | 1.20% | 1.70% | 2.90%

Average | 8.90% | 2.50% | 11.40% | 2.70% | 2.30% | 5.00% | 4.50% | 2.70% | 7.20%

The total landed harvest of Chinook salmon in recreational fisheries has also exceeded preseason
predictions in most years. Most of that increase has been in marine area 2.1 recreational fisheries. With
the one exception of the 2018 fishery year in which in-season action was taken to ensure attainment of
conservation objectives for Chinook salmon as described in section 4.6 of this document. The marine area
fishery on average exceeded preseason predictions of harvest by 170%, however, the freshwater fisheries
utilized 85% of the preseason harvest estimate (Table 20).
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Table 20. The preseason predicted and postseason estimates of landed harvest of Chinook salmon from
marine area 2.1 and freshwater fisheries from 2015 to 2018.

Year Pre-Season Prediction Post-Season Estimate
MA 2-1 FW MA 2-1 FW
2015 2,756 4,694 10,040 6,607
2016 3,765 5,424 5,627 4,887
2017 2,431 4,810 5,044 4,089
2018 3,942 8,033 1,224 3,891
Average 3,224 5,740 5,459 4,869

5.3.1 Commissioner’s Emphasis Question #6:

Is there a discernable measurement to show if there has been any change in non-fishing related outdoor
recreational experiences available to the public? If so, does it show that this policy intent was achieved,
or that there has been a change in such recreational opportunity since the Policy was adopted?

No discernable measurements of non-fishing related outdoor recreational experiences are available.

5.3.2 Commissioner’s Emphasis Question #16:

Has there been any recreational fishing closures from normally open seasons for chinook salmon over the
course of 2015-18, what are the angler trip and catch estimates for the recreational fishery for chinook
salmon 2015-18, and how do they compare with the four years prior to adoption of this Policy?

As described in section 4.6 of this document, recreational fisheries were closed by emergency regulation
in 2018, specifically, for Chinook salmon. Estimates of the number of angler trips increased by 188%
during the initial years of policy implementation (2015-2018), compared to the four years previous (2011-
2014). Angler trip estimates apply to only marine area fisheries as CPUE data necessary to generate
similar estimates for freshwater fisheries are unavailable. Similarly, the landed catch of Chinook salmon
in recreational fisheries, in both marine and freshwater environments, increased by 151% during the same
time frame (Table 21).

Table 21. Estimates of angler trips and landed catch of Chinook salmon in Willapa Bay recreational fisheries
from 2011 to 2018.

Year Apgler trips - Landed Catch
(Marine Area only) (Marine Area and freshwater)
2011 14,388 8,348
2012 10,043 5,933
2013 5,328 5,815
2014 12,668 7,368
Average 10,607 6,866
2015 21,453 16,647
2016 27,961 10,414
2017 21,500 9,133
2018 9,254 5,115
Average 20,042 10,327

Comprehensive Review of the Willapa Bay
Salmon Management Policy C-3622 2015-2018

59



5.3.3 Commissioner’s Emphasis Question #21:
What has been the Chinook salmon recreational fishery impact rate 2015-18 and the four years prior to
Policy adoption?

The post season estimate of the recreational impact rate on natural origin Willapa Bay Chinook salmon
resulting from mark selective marine and freshwater fisheries increased during policy implementation
compared to pre-policy levels. The average recreational impact rate is 7.2%, which is an 128.6% increase
of the pre-policy average estimate of 5.6%. It is important to note that more robust active monitoring of
marine area recreational fisheries provided for more thorough accounting of impacts occurring in the
marine environment. These enhancements occurred incrementally during the policy implementation
years. Therefore, direct comparisons of estimated impacts pre and post policy implementation may not be
relevant.

Table 22. Post-season estimated impact rates on natural origin Chinook salmon during recreational fisheries
from 2011 to 2018.

Year Chinook Impact
Rate
2011 3.33%
2012 4.45%
2013 8.58%
2014 6.04%
Average 11-14 5.60%
2015 10.32%
2016 9.25%
2017 6.31%
2018 2.95%
Average 15-18 7.21%

5.4 Commercial Fisheries

The implementation of fishery management objectives outlined in Policy C-3622 has led to a decreased
harvest allocation of Chinook salmon to the commercial fishery sector. The total commercial harvest of
Chinook salmon in the four years (e.g. 2011-2014) proceeding policy implementation averaged 14,146
fish, 67% of the total harvest allocation, as opposed to an average of 3,115 fish, 23% of the total harvest
allocation, in the four years of policy implementation (e.g. 2015-2018; Figures 15 and 17).
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Figure 17. The total landed catch of Chinook salmon from commercial fisheries in Willapa Bay pre-policy
(blue lines) and during policy (orange lines).

During the four years of policy implementation, commercial fisheries in Willapa Bay were scheduled as
mark selective fisheries, which require the release of unmarked Chinook salmon, and to conform to time
and area restrictions outlined in the fishery management objectives for Chinook salmon. Specifically,
commercial fisheries in the northern portion of the bay in commercial catch areas 2T and 2U, did not
occur prior to September 16. Commercial fisheries in the southern areas of the bay in commercial catch
areas 2N, 2R, and 2M, did not open prior to the Labor Day holiday. Beginning with the 2015 fishery, the
use of alternative gear, in the form of tangle nets, were phased in so as to limit the number of mortalities
to unmarked Chinook salmon and to maximize harvest of hatchery fish. With the removal of commercial
fishing opportunity in August, the majority of the total Chinook salmon encountered in commercial
fisheries occur in September, and as such the use of tangle nets was typically scheduled for use during the
first two to three weeks of the month. As noted in the Policies’ fishery management objectives outlined in
the coho species specific guidance, the coho management period begins September 16. In the 2015
fishery season, tangle net fisheries were scheduled first for use on a limited number of opening days and
only in one commercial catch area, 2U, to test their ability to catch fish in Willapa Bay. Following their
initial trial, the use of this gear type was expanded, and commercial fisheries scheduled prior to
September 16 exclusively used tangle net in the three remaining years of policy implementation and in
some cases even into the coho management period.

Table 23. The preseason predicted and postseason estimates of natural origin Chinook salmon impact rates
from commercial fisheries in Willapa Bay from 2015 to 2018.

Pre-Season Prediction Post-Season Estimate
Year Willapa | Naselle | Willapa Bay Willapa Naselle ng;e;/pa
River River (aggregate) River River (aggregate)

2015 14.50% | 16.50% 15.20% 7.50% 15.50% 11.90%
2016 11.80% | 17.30% 15.10% 9.20% 18.80% 12.30%
2017 7.80% 14.40% 11.30% 11.00% 6.70% 8.20%
2018 6.40% 13.00% 9.00% 3.50% 9.10% 5.10%

Average [ 10.10% | 15.30% 12.70% 7.80% 12.50% 9.40%
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On average for the four years of policy implementation, commercial fisheries prosecuted in Willapa Bay
resulted in a lower rate of unmarked Chinook salmon mortalities and harvest of hatchery fish than was
predicted preseason. As discussed in section 4.6 of this document, in-season management actions were
taken in 2015 and 2018 directly as a result of in-season monitoring data estimating a higher rate of
unmarked mortalities occurring than was predicted preseason. As shown in Table 23, those in-season
management actions were effective in limiting the commercial fisheries impact to unmarked Chinook
salmon below preseason predicted values. Across the four years of policy implementation, post season
estimates of the impact rate resulting from commercial fisheries to unmarked Chinook salmon was below
the preseason prediction. For Willapa River and Naselle River Chinook salmon, the post season rate only
achieved 77% and 82% of the preseason predicted value, respectively. Overall, the post season impact to
Willapa Bay Chinook salmon in the aggregate was 9.4% compared to the average impact rate of 12.7%
predicted preseason. Similarly, the harvest of marked Chinook salmon dropped below preseason
expectations as well. Across all years of policy implementation, the average harvest of marked Chinook
salmon in commercial fisheries was 3,115 fish or 50% of the average preseason predicted value of 6,169
fish (Table 24).

Table 24. The preseason predicted and postseason landed catch of Chinook salmon in Willapa Bay
commercial fisheries from 2015 to 2018.

Year Pre-Season Prediction Post-Season Estimate

2015 5,139 4,840

2016 7,019 3,142

2017 6,217 2,942

2018 6,299 1,534
Average 6,169 3,115

5.5 Hatchery Production

As noted above, hatchery facilities in Willapa Bay are some of the oldest in the state. During the early
1900’s, Forks Creek and Naselle River Hatcheries primarily produced Chinook salmon and coho to
supplement harvest in commercial fisheries. Historic releases of Chinook salmon smolts from the Forks
Creek Hatchery was consistent at two million in the later part of the 20" century up until 2010 with the
implementation of the 2010 draft salmon management policy. Beginning with the 2010 brood, the
production at this facility was increased to 3.3 million smolts annually. Conversely, the Naselle River
Hatchery has experienced a wide range of Chinook salmon production, with peak production occurring in
the late 1980’s and 1990’s. The smolt releases from the Naselle River Hatchery has varied from around
one million smolts as called for in the draft 2010 salmon management policy to a high close to eight
million during the peak production. Nemah Hatchery, historically, has produced between one and two
million smolts annually. Chinook salmon production at this facility is limited by available broodstock
(Figure 18).
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Figure 18. Historic hatchery production of fall Chinook salmon from Willapa Bay Facilities from brood year
1978 to 2018.

In the species-specific guidance section on Chinook salmon in the Willapa Bay Salmon Management
Policy C-3622 hatchery production goals for Willapa Bay facilities are described as follows:

o Naselle Hatchery — 0.8 million
o Nemah Hatchery — 3.3 million
o Forks Creek Hatchery — 0.35 million

As shown in Figure 18, beginning with the 2015 brood year, smolt releases conformed to policy guidance
for the Forks Creek and Nemah hatcheries. Due to legislative action, the smolt release for Chinook
salmon at the Naselle Hatchery was increased from the 0.8 million to 2.5 million beginning in the 2016
brood year. Moving forward, in an effort to increase the prey availability for Southern Resident Killer
Whales (SRKW) along with funding provided by the legislature to enhance fisheries, fall Chinook salmon
production goals will be 0.4 million at Forks Creek, 3.3 million at Nemah Hatchery, and 5 million at the
Naselle Hatchery (Table 25). These changes to hatchery production for fall Chinook salmon are proposed
for the 2020 brood year.

Table 25. Fall Chinook salmon hatchery production goals beginning with the 2020 brood year.

Facility Forks Creek Nemah Naselle Total
Proggg}'on 0.4 million 3.3 million 5 million 8.7 million

5.5.1 Commissioner’s Emphasis Question #27:
What are the actual fall Chinook salmon production and release location specifics for the hatcheries
listed and how does this compare to the four years prior to Policy adoption?

The actual fall Chinook salmon smolt releases for all three Willapa Bay hatcheries by brood year are
listed in Table 26. All Chinook salmon smolt releases from these facilities occur on-station. With policy
implementation, Chinook salmon production in the Willapa River drainage occurring at Forks Creek has
been reduced to an average of 372,023 smolts released as opposed to approximately 3.2 million smolts in
the four years prior. Nemah Hatchery released an average of 2.8 million smolts prior to policy
implementation to 3.3 after policy adoption. Naselle River Hatchery production was to remain constant to
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previous years release targets with policy adoption in 2015, but as noted above production was increased
for the 2016 brood by legislative action.

Table 26. Fall Chinook salmon smolt releases by brood year from Willapa Bay Hatchery facilities 2011-2018.

Facility

Brood

Year Forks Creek Hatchery [ Nemah Hatchery Naselle Hatchery

2011 3,189,750 2,143,965 878,100

2012 3,227,824 2,670,865 940,800

2013 3,166,719 3,260,505 850,000

2014 3,221,073 3,264,062 749,265
Average 3,201,342 2,834,849 854,541

263%2015 379,192 3,259,623 788,229

2016 368,537 3,185,438 2,499,279

2017 365,864 3,358,383 2,531,859

2018 374,500 3,359,009 2,567,614
Average 372,023 3,290,613 2,096,745

5.6 Stock Assessment

Consistent with other areas, the Willapa Bay basin is surveyed using float and foot surveys across index
and supplemental reaches. When environmental conditions allow, sections of streams are surveyed
weekly (indexes) to provide information on spawn timing and spawner abundance relative to past years.
Index surveys are complimented with supplemental surveys, which are generally conducted once annually
during the peak of spawning. Supplemental surveys provide information on spawning distribution in the
watershed and additional information on current abundance compared to previous years data in these
reaches.

Table 27. Actual Chinook salmon spawning ground survey mileage pre policy (2011-2014) and during policy
(2015-2018).

Chinook Indexes Supplemental
Miles of 2011-2014 2015-2018 2011-2014 2015-2018
. spawning (averaged) (averaged) (averaged) (averaged)
Basin | “habitat : . _ :
(averaged) sul\r/lvlelzilsed % sul\r/lvlelzilsed % sul:’/lvléi/séd % sul\r/lvlelzilsed %
North 38.6 1.5 4% 1.65 4% 7.8 20% 7 18%
Willapa 70 5.1 7% 55 8% 8.3 12% 14.8 21%
Palix 3.3 1.6 49% 1.6 49% 0 0% 0 0%
Nemah 18.3 0.3 2% 3.025 17% 59 32% 6.7 37%
Naselle 49.3 2 4% 2.6 5% 18.6 38% 10.2 21%
Bear 8.5 0 0% 0.2 2% 1.1 13% 1.4 16%
Total 187.9 10.5 6% 14.6 8% 41.7 22% 40 21%
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Department staff surveyed an average of 10.5 index miles pre policy (2011-2014), whereas an average of
14.6 miles were surveyed during policy implementation (2015-2018). When combined, Department staff
surveyed a total of 52.2 miles of index and supplemental surveys pre-policy (2011-2014) and 54.6 miles
during policy years (2015-2018). In total, 28% of the available spawning habitat was surveyed pre policy
(2011-2014) and 29% surveyed during policy years (2015-2018; Table 27). During policy
implementation, to increase overall spawning ground survey coverage, some supplemental survey reaches
were converted to index surveys, which are conducted weekly.

Carcasses are used to identify origin composition and to help the stock assessment biologist breakout
hatchery origin spawners (HOS) and/or natural origin spawners (NOS) from the Willapa Bay total overall
basin escapement. This process has changed with the implementation of Policy C-3622 to provide more
resolution to the NOS/HOS breakouts. Initially, carcasses were compiled as a bay-wide aggregate,
proportioned by mark status. Those proportions were then applied to systems with hatchery production.
Whereas, river systems without hatchery production were assumed to be all NOS and any hatchery
carcasses found would be considered a stray (e.g. North River). Currently, Department staff proportion
the carcasses by mark status for each basin (and sub-basin, when applicable), and whether the fish is
observed above or below a weir. Once the carcasses are proportioned by mark status, the proportions of
each are applied to the total basin escapement.

Table 28. Chinook salmon spawning escapements from the Primary and Contributing stock populations
from 2011-2018.

North/Smith Willapa River Naselle River
Primary Primary Contributing
NOS goal: 991 NOS goal: 1,181 NOS goal: 1,546

Willapa Bay
Year NOS goal: 4,353

NOS HOS NOS HOS NOS HOS NOS HOS
2011 3,331 | 13,998 298 0 1,473 3,494 1,415 9,240
2012 2,057 9,035 168 0 1,191 2,319 581 6,294
2013 1,669 6,530 113 0 481 1,621 767 3,390
2014 1,936 8,107 99 89 784 2,196 975 4,150
2015 2,043 5,488 173 0 1,064 2,476 483 1,048
2016 1,580 [ 4,592 194 0 575 2,420 597 1,786
2017 3,008 6,276 206 0 1,219 3,746 1,172 403
2018 2,821 3,371 366 0 1,623 1,923 679 814
Avg. 11-14 | 2,248 9,418 170 22 982 2,408 935 5,769
Avg. 15-18 | 2,363 | 4,932 235 0 1,120 2,641 733 1,013

The North River basin Chinook salmon stock, encompassing Smith Creek, is designated as “Wild Salmon
Management Zone” in Policy C-3622 and consequently has a “Primary” population designation. It was
chosen based on the absence of hatchery Chinook salmon supplementation as well as some evidence of a
unique genetic makeup compared to the rest of Willapa Bay Chinook salmon stocks. The majority of
known Chinook salmon spawning occurs in Fall River and the headwaters of the North River. Due to
habitat degradation, there is very little spawning habitat remaining in this basin and could be a
contributing factor for the decreased Chinook salmon production. Natural origin Chinook salmon
spawners have increased from an average of 170 fish in pre-policy (2011-2014) to an average of 235 fish
post- policy implementation (2015-2018; Table 28). While average escapement estimates from both time
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periods fail to reach the 991 NOS escapement goal, this is a 38% increase. Due to the lack of hatchery
supplementation, the North River basin sees little to no production of HOS. The only year reported to
have hatchery origin spawners was 2014 and is likely due to a stray hatchery carcass found on the
spawning grounds. Due to challenges associated with carcass recoveries in the North River basin for
Chinook salmon, this number may have been higher if a larger sample size of carcasses had been
recovered.

Willapa River, a “Primary” population designation, continually produces the largest Chinook salmon
spawning population of the six major basins in Willapa Bay. The mainstem habitat is predominantly
agriculture with low gradient streams. Willapa River has the second highest NOS escapement goal of
1,181 Chinook salmon. Willapa River has the highest NOS average at 1,051 Chinook salmon and second
highest HOS with 2,524 Chinook salmon within the Willapa Bay basin. The Chinook salmon NOS in
Willapa River has increased from an average of 982 Chinook salmon pre-policy (2011-2014) to 1,120
Chinook salmon post policy (2015-2018). The HOS has increased from 2,408 Chinook salmon pre-policy
to 2,641 fish post-policy (Table 28). The pHOS has remained consistent at 71% pre-policy and 70% post-
policy implementation (Table 14). Based on the “Primary” population designation for Willapa River
Chinook salmon, the pHOS levels are more than double the 30% recommended pHOS for this system.
The pHOS and HOS will be important metrics to follow in the next policy review as the effects of the
decreased hatchery production should be brought to light.

The Naselle River has the highest Chinook salmon NOS escapement goal of 1,547 fish (Table 28).
Naselle River has failed to meet the NOS escapement goal in 18 of the last 19 years and all eight years
(2010 - 2018) being examined for pre and post-policy implementation. The Naselle River Chinook
salmon NOS have decreased from an average of 935 fish in the four years of pre-policy (2011-2014) to an
average of 733 fish in the four years post-policy implementation (2015-2018). The HOS have also
decreased from an average of 5,769 fish pre-policy to an average 1,013 fish post-policy implementation.
The Naselle River basin has seen the biggest reduction in the total Chinook salmon spawning escapement
from an average 6,703 Chinook salmon in the years leading up to the policy to an average of 1,746
Chinook salmon in the four years after the policy was implemented (Table 28). This is a 74% reduction in
escapement and accounts for 113% of the total escapement reductions bay wide from pre and post-policy
averages. This is a result of an increase in removing hatchery fish that recruit to the Naselle River
Hatchery and not allowing these fish to be passed upstream to spawn naturally as was the practice prior to
policy implementation.

Comprehensive Review of the Willapa Bay 66
Salmon Management Policy C-3622 2015-2018



Table 29. Chinook salmon spawning escapements from Bear, Palix, and Nemah River basins from 2011-
2018.

Bear River Palix River Nemah River
v Stabilizing Stabilizing Stabilizing
ear NOS goal: 306 NOS goal: 104 NOS goal: 204
NOS | HOS | Total | NOS | HOS | Total | NOS | HOS | Total
2011 25 0 25 23 0 23 97 1264 | 1361
2012 15 0 15 11 0 11 91 422 513
2013 60 0 60 23 0 23 225 | 1519 | 1744
2014 30 0 30 29 0 29 19 1672 | 1691
2015 211 0 211 77 144 221 35 1820 | 1855
2016 31 0 31 17 16 33 166 370 536
2017 120 0 120 42 0 42 249 | 2127 | 2376
2018 0 0 0 52 0 52 101 634 735
Average 11-14 | 33 0 33 22 0 22 108 | 1,219 | 1,327
Average 15-18 91 0 91 47 40 87 138 | 1,238 | 1,376

The remaining three basins in Willapa Bay; Palix, Nemah, and Bear Rivers, comprise 9.5% of the NOS
Chinook salmon within Willapa Bay. All three of these basins have seen an increase of natural origin
spawners from pre-policy (2011-2014) to post-policy implementation (2015-2018; Table 29). Bear River
increased from an average of 33 NOS pre-policy to an average of 91 NOS post-policy implementation.
Palix River increased from an average of 22 NOS pre-policy to an average of 47 NOS post-policy
implementation. Nemah River has seen a slight increase from an average of 108 NOS pre-policy to an
average of 138 NOS post-policy implementation. Bear and Palix rivers have no hatchery
supplementation. The few HOS displayed in Table 29 are carcasses sampled from spawning ground
surveys from hatchery fish that have strayed from their natal streams. Similar to Fall River previously
mentioned, carcasses are difficult to find and sample in these river systems due to their low escapements.
A small sample size can have a disproportionate weight over the NOS and HOS breakouts. Unlike the
Bear and Palix rivers, the Nemah River basin is heavily supplemented with hatchery Chinook salmon.
The HOS in the Nemah River has remained stable with an average of 1,219 HOS pre-policy and 1,238
post-policy implementation. Overall, Willapa Bay total NOS Chinook salmon have remained relatively
steady, only slightly increasing from 2,248 fish on average to 2,363 fish, which results in a 5% increase
between pre and post-policy implementation. Willapa Bay total HOS Chinook salmon decreased from an
average of 9,418 fish pre-policy to an average of 4,932 HOS Chinook salmon post-policy, a reduction of
47.6% (Table 29).

5.6.1 Commissioner’s Emphasis Question #17:
Has there been an increase in the overall number of natural-origin Chinook salmon spawners in the

Willapa basin, or an increase in specific river systems?

As reported above, the number of Willapa Bay natural origin Chinook salmon spawners has increased by
5% in the years of policy implementation compared pre policy levels. Increases in natural origin Chinook
salmon spawners have been documented in five out of the six tributary systems of the Willapa Bay
watershed with the lone exception being the Naselle River population (Table 28 and Table 29).
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6.0 Coho Management

Historically, coho run sizes in Willapa Bay have been consistently abundant with year-to-year variation
(Figure 19). Coho are the most widespread of salmonid species within Willapa Bay and can be found
utilizing many river systems throughout the basin. However, coho run size data from 1990 to 2018 has
shown a gradual decline, especially in more recent years (Figure 19). This is not a concern specific to
Willapa Bay, as the entire North Pacific has experienced significant decreases in coho returns over that
same timeframe. Coho migration through the marine area of Willapa Bay typically occurs from
September through January, with peak migration timing occurring in mid-December and January.
However, Willapa Bay has both normal and late timed hatchery programs. The normal timed coho run
timing typically occurs from September through October and the late timed coho run timing is usually
from November through January/February. Coho can be found in all major tributary river systems in
Willapa Bay and typically can be found spawning from November through February in the headwaters
and smaller tributary reaches of these systems (Suzumoto, 1992). Juveniles will start to migrate to the sea
as yearlings in the spring of their second year. They then spend 16-20 months rearing in the ocean before
returning to freshwater as three-year-old adults to spawn.
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Figure 19. Historic Willapa Bay coho total terminal abundances pre policy (blue lines) and during policy
(orange lines).

The total terminal abundance of adult coho salmon returning to Willapa Bay over the last three decades
have been variable but abundant. The average adult abundance of coho from 1990-2018 is 85,238 fish
(Figure 19). The escapement objective is currently 13,600 fish and a harvestable surplus of coho for
commercial and recreational fishers has been available 93% of the time from 1990 to 2018.
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Figure 20. The proportional coho post season mortality rate estimates for unmarked and marked fish

generated from FRAM models for 1984 to 2018.

Hatchery and wild coho historically have had a high proportion of fishing impacts observed from

Canadian fisheries. In the late 1990’s and early 2000’s, Department staff observed a shift in the impacts

from Canada to Willapa Bay and tributary net fisheries. However, in the last decade, agency staff have
observed a recent increase in the percentage of impacts attributed to sport fisheries, particularly Willapa

tributary sport, with impacts from non-Willapa fisheries, generally lower than those for Chinook salmon

(Figure 20).
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6.1 Broodstock Management Objectives

Policy Citation- Broodstock Management Objectives: Manage Coho salmon with the following
designations and broodstock management strategies:

North/Smith Willapa Naselle

Designation Primary Primary Stabilizing

No Hatchery

Broodstock Strategy Program

Integrated Integrated

Coho salmon returning to all other watersheds will be managed consistent with a Contributing
designation.

There are both normal and late-timed coho programs at Forks Creek and Naselle hatcheries, both of
which have a broodstock management strategy of an integrated program. The Willapa River is managed
for a “Primary” population designation and HSRG guidelines would be to manage for a PNI of > 0.67 and
for a pHOS of < 0.30. The Naselle River is managed for a “Stabilizing” population designation and
HSRG guidelines would be to manage for a PNI and pHOS no worse than current at the time of the policy
implementation. The North River/ Smith Creek is managed for a “Primary” population designation. A
small segregated co-op program has operated on the North River using Forks Creek coho; however, the
pHOS level from this program is currently unknown. In order to reach these targets, the agency needed to
implement management actions that would increase the number of natural-origin adults utilized as
broodstock as well as decrease the proportion of hatchery-origin fish on the spawning grounds in the
Willapa River (Table 30). These data show the estimated HSRG evaluation metrics for hatcheries within
the Willapa and Naselle river basins for the four years prior to policy implementation (e.g. 2011-2014) in
comparison to the four years encompassing phase one of the Policy (e.g. 2015-2018). The number of
natural-origin fish used in broodstock at Forks Creek Hatchery decreased from an average of 14.8%
(normal-run) and 22.8% (late-run) rate prior to policy implementation to 8.7% (normal-run) and 13.3%
(late-run) in the years of policy implementation. Correspondingly, the estimated PNI for this program
decreased with an average value of 0.37 (normal-run) and 0.46 (late-run) in the years prior policy
adoption in comparison to the 0.17 (normal-run) and 0.23 (late-run) average value in the four years after
the policy was adopted.
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Table 30. Estimates of pHOS, pNOB, and PNI for Coho in the Willapa and Naselle Rivers from 2011-2018.

Vl\:/:)l:akg%lfé\e/ir Vgg:ig%?é\éir Naselle River Naselle River
Hatchery Hatchery Naselle Hatchery Naselle Hatchery

Year (Normal Coho) (Late Coho) (Normal Coho) (Late Coho)

Full Recovery Full Recovery Full Recovery Full Recovery
pHOS | pNOB | PNI | pHOS | pNOB | PNI | pHOS | pNOB | PNI | pHOS | pNOB | PNI
2011 | 13.8% | 14.4% | 0.51 | 13.8% | 11.2% | 0.45 | 38.8% | 0.6% | 0.02 | 38.8% | 0.0% | 0.00
2012 | 10.3% | 5.1% | 0.33 | 10.3% | 33.3% | 0.76 | 29.4% | 2.2% | 0.07 | 29.4% | 5.0% | 0.15
2013 | 33.3% | 16.6% | 0.33 | 33.3% | 11.7% | 0.26 | 21.9% | 8.5% | 0.28 | 21.9% | 19.7% | 0.47
2014 | 55.7% | 23.0% | 0.29 | 55.7% | 34.8% | 0.38 | 40.4% | 1.3% | 0.03 | 40.4% | 5.0% | 0.11
1A1V%4 28.3% | 14.8% | 0.37 | 28.3% | 22.8% | 0.46 | 32.6% | 3.2% | 0.10 | 32.6% | 7.4% | 0.18
2015 | 45.8% | 8.6% | 0.16 | 45.8% | 18.6% | 0.29 | 85.1% | 9.9% | 0.10 | 85.1% | 15.3% | 0.15
2016 | 26.7% | 16.2% | 0.38 | 26.7% | 12.8% | 0.32 | 52.0% | 4.9% | 0.09 | 52.0% | 6.0% | 0.10
2017 | 57.1% | 5.1% | 0.08 | 57.1% | 7.0% | 0.11 | 45.2% | 30.4% | 0.40 | 45.2% | 22.5% | 0.33
2018 | 62.5% | 4.7% | 0.07 | 62.5% | 14.6% | 0.19 | 66.9% | 3.4% | 0.05 | 81.8% | 11.3% | 0.12
1A5V%8 48.0% | 8.7% | 0.17 | 48.0% | 13.3% | 0.23 | 62.3% | 12.2% | 0.16 | 66.0% | 13.8% | 0.18

The declines in pNOB and PNI were directly linked to challenging environmental conditions that

adversely affected the natural populations in Willapa. Drought conditions impacted the region starting in
2014 and were extreme in 2015, resulting low flows and correspondingly high-water temperatures and
generally poor rearing conditions, which limited natural-origin smolt out-migration from the watersheds.
Additionally, coho stocks along the Washington coast were particularly hard hit by warm water
conditions in the North Pacific known as the “blob” starting in late 2013 and continuing through 2015. In
the Willapa River the average escapement to the spawning grounds between 2011-2014 was 8,514, while
it dropped by 52.1% to 4,077 between 2015-2018. Spawner surveys including those for pHOS are much
more challenging for coho salmon due to flow conditions during spawning, which can limit that ability to
count redds and observe carcasses. As such, estimates of spawner abundance and pHOS do not have the
same level of confidence for coho as they do for Chinook salmon.

6.1.1 Commissioner’s Emphasis Question 28:
What is the working definition of a ““Stabilizing™ designation in this situation?

The definition of a “Stabilizing” population is that it provides the lowest significance to the recovery of
the ESU and may not have ever been a large segment of the ESU population structure (LCRFB, 2010).
This is further explained in section 4.8. The Policy designated that both the Willapa and North River/
Smith Creek are managed as “Primary” populations, while the Naselle River watershed is managed as
Stabilizing. All other tributary systems consisting of the Bear River, Nemah River and Palix/ Niawiakum
River watersheds are to be managed consistent with a “Contributing” population designation. The coho
population designations implemented as part of the Policy (C-3622) appear to be based primarily on a
policy decision and are not supported by a rigorous scientific analysis. The designation of “Stabilizing”
for the Naselle is unlikely to be supported by a scientific review as this population historically would have
been expected to have contributed rather significantly to the Willapa Bay abundance. Based on a six-year
average (2013-2018) of escapement data, the North River/ Smith Creek population was the most abundant
averaging 10,435 fish, followed by the Willapa River 6,249 fish and the Naselle River 5,493 fish. For the
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“Contributing” populations, the Nemah River was most abundant 3.084 fish, followed by the Bear River
757 fish and the Palix/ Niawiakum River 547 fish. Based on the abundance alone of the North/ Smith
Creek and Willapa River populations appear to warrant their “Primary” population designations.
However, based on escapement alone the Naselle and Nemah rivers would likely be considered
“Contributing” populations, while the Bear River and Palix/ Niawiakum River would be “Stabilizing”
populations. Escapement is just one of the factors that should be considered in developing population
designations and an analysis that considers abundance, viability, life history diversity and genetic
uniqueness of the populations should be undertaken to develop scientifically defensible population
designations.

6.2 Fishery Management Objectives

3) Policy Citation- Fishery Management Objectives: The fishery management objectives for Coho
salmon, in priority order, are to:

d. Manage fisheries with the goal of achieving the aggregate spawner goal for Willapa Bay
natural-origin Coho salmon. When the pre-season forecast of natural-origin adult Coho
is less than the aggregate goal, or less than 10% higher than the aggregate goal,
fisheries in the Willapa Bay Basin will be scheduled to result in an impact of no more
than 10% of the adult return;

e. Prioritize commercial fishing opportunities during the Coho fishery management period
(September 16 through October 14); and

f.  Provide recreational fishing opportunities.

In order to conserve and restore natural origin coho within Willapa Bay, the Policy (C-3622) implements
three main management objectives throughout the Willapa Bay watershed listed above in 3d-f. The
Policy directs the Department to manage coho fisheries within Willapa Bay to achieve the aggregate
spawner goal for natural origin coho. With this, if the pre-season forecast of natural origin coho is less
than the aggregate goal, or less than 10% higher than the goal, then fisheries managers will schedule
fisheries in the basin to result in an impact of no more than 10% of the adult return. Department staff will
also prioritize commercial fishing opportunities during the coho fisheries management period (September
16- October 14), while also providing recreational fishing opportunities.

Department staff utilize the Willapa Bay TAMM model, described in detail in Section 5.2, to assess the
impact of fishery prosecution in relation to conservation and management objectives. The model
incorporates historic encounters and harvest data generated from post-season run reconstructions to
predict estimates of harvest, impacts, and total expected escapement. For Willapa Bay coho, the
management objective is to manage to the aggregate natural spawner escapement goal of 13,600. This
aggregate natural spawner goal was updated from 13,090 to 13,600 for use starting in 2017 based on the
outcome of a stock recruit analysis, as described further in section 4.10 of this document. The stock
recruit analysis is also attached in Appendix 3. The forecasted abundance of natural origin coho was
higher than 110% of the management objective during preseason planning for salmon fisheries in Willapa
Bay in the policy implementation years (2015 to 2018). Therefore, commercial and recreational fisheries
were planned in a manner to meet the aggregate coho natural spawner escapement goal.
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Table 31. Coho preseason expected escapement and postseason escapement estimates resulting from
recreational and commercial fisheries from 2015 to 2018.

Year Preseason Postseason
Escapement 13,600

Goal

2015 26,795 10,790

2016 26,012 25,290

2017 20,719 9,091

2018 15,243 11,603
Average 22,192 14,194

Based on the Willapa Bay TAMM model utilized during the preseason planning process, described in
section 5.2, commercial and recreational fisheries would be curtailed if the coho natural spawning
escapement was not expected to be met. Historically, the natural origin coho spawner escapement goal in
Willapa Bay was met in all years from 2000-2014, except in 2006 (Figure 21). On average, the preseason
expected coho natural spawner escapement was 22,192 fish for the four years of policy implementation
(2015-2018), 8,592 fish above the spawner escapement goal. However, even though fisheries in Willapa
Bay during years of policy implementation were planned preseason to meet the aggregate spawner goal,
postseason estimates of natural spawning escapement only achieved the natural origin escapement goal
once in four years during that same timeframe (Table 31).
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Figure 21. Estimates of Willapa Bay coho spawning escapement pre-policy (blue lines) and policy
implementation (orange lines).

6.2.1. Commissioner’s Emphasis Question #29:

Over the course of 2015-18, was the policy intent of this provision achieved, and if the ““10% or less™
features were used, what were the pre-season and post-season fishery impact rates for those particular
years?
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The intent of the Policy was achieved. During the policy years (2015-2018), natural origin forecasts were
greater than 110% of the natural origin escapement goal and therefore, the final fisheries planning models
did not utilize the 10% provision.

6.3 Recreational Fisheries

Willapa Bay has seen an on-going decline in the total return of coho to the basin. This is not specific to
Willapa Bay as the entire North Pacific has experienced significant decreases in coho returns the last few
years. Per policy guidance, recreational fishing opportunity for coho is to be considered after commercial
priority. Recreational fishing opportunity occurs in the Willapa Bay marine area 2-1 and freshwater
systems throughout the basin. The 2010-2011 marine area fishery was the only season where the
retention of unmarked coho was prohibited and no retention was allowed due to low preseason forecasted
abundances. Since 2011, conservation and management objectives have allowed for varying levels of
retention of unmarked coho in both the marine and freshwater fisheries across Willapa Bay.

Historically, coho harvest in Willapa Bay recreational fisheries has occurred predominantly in the
freshwater systems, except in 2014 and 2015, when the marine area fishery harvested more coho (Figure
22). Prior to policy implementation (2011-2014), the adult salmon bag limit was three fish in both the
marine and freshwater recreational fisheries. Following policy implementation in 2015, the adult salmon
bag limit increased to four fish. However, in 2017 and 2018, the marine fishery adult bag limit was
reduced to three fish, while the freshwater adult salmon bag limit remained at four fish.
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Figure 22. Willapa Bay recreational marine and freshwater coho harvest from 2011 to 2018.

During years prior to the policy (2011-2014), marine harvest averaged 4,017 coho, whereas during years
of policy implementation (2015-2018) coho harvest in the marine fishery averaged 2,896 fish. During the
same time periods from 2011-2014 and 2015-2018, freshwater coho harvest averaged 5,037 and 2,536
coho, respectively. These comparative harvest estimates represent a 28% decrease in marine coho harvest
and a 49.7% decrease in freshwater coho harvest between years prior to the policy (2011-2014) and years
during policy implementation (2015-2018). Therefore, the entire recreational fishery harvested an average
of 9,054 coho during the four years pre-policy (2011-2014) and 5,432 coho during years of policy
implementation (2015-2018). This is a 40.0% decrease in the total recreational coho harvest in Willapa
Bay (Figure 22).
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Figure 23. Coho recreational freshwater harvest throughout the six major systems (2011-2018).

For years prior to policy implementation (2011-2014), most of the harvest occurred predominantly in the
Naselle and Willapa Rivers. The average harvest in the Naselle River in the years pre-policy (2011-2014)
was 3,052 coho and 1,368 coho in the Willapa River. The average harvest in the Naselle and Willapa
rivers during policy implementation (2015-2018) was 1,358 fish (56% decrease) and 834 fish (39%
decrease), respectively (Figure 23). Those two systems combined make up 87.3% of the total landed coho
harvest in recreational freshwater fisheries in Willapa Bay from 2011 to 2018. However, the total harvest
of those two systems has declined by 50.4% from 17,616 coho landed in the pre-policy years (2011-2014)
to 8,768 coho during years of policy implementation (2015-2018). Department staff report an overall
decrease in freshwater harvest across all systems post policy (2015-2018). The continuous decline of coho
abundances in Willapa Bay and across the North Pacific in recent years is evident in the marine and
freshwater recreational fisheries throughout Willapa Bay. (Figure 23).

6.3.1 Question #30:
Over the course of 2015-18, were recreational fisheries for coho salmon closed for conservation
purposes? If so, describe the commercial fishery opportunity in that same year.

In 2015, Department staff did make a closure to the coho recreational fishery in November. The in-season
adjustment included closing both the marine and freshwater fisheries to all salmon fishing. After
assurance of broodstock necessary for coho hatchery production objectives, recreational fisheries were
reopened in freshwater systems where hatchery production occurs. The commercial fishery also incurred
some adjustments, but these adjustments were due to conservation concerns for Chinook salmon, not
coho, early in the fall 2015 season. Therefore, no in-season adjustments were made to the commercial
fishery for coho conservation purposes in 2015 since there season had already been completed. The
closure was for conservation purposes as described further in section 4.6 of this document; In-season
Management Actions.

In 2017, the Department took in-season action for conservation of coho, specifically. The in-season
adjustment included reducing the total salmon adult bag limit from two fish to one fish in the recreational
freshwater and marine fisheries and required the additional release of unmarked coho for the remainder of
the fishing season. The commercial fishery during the 2017 salmon season did not incur any coho
restrictions or in-season actions as the timing of their fishery was conducted after the coho run size was
downgraded.
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6.4 Commercial Fisheries

Commercial fisheries were planned preseason to indirectly impact Chinook salmon and chum while
targeting the harvest of coho. Coho opportunity is the priority for the commercial fishery, based on
guidance described in Policy C-3622. Commercial fisheries were scheduled to target coho during the
coho management period, September 16 through October 14. Retention of both natural and hatchery
origin coho has been allowed in the commercial fisheries since 2011 and through the years of policy
implementation (2015-2018). As previously mentioned in section 6.0, Willapa Bay has normal and late
timed coho hatchery programs, and commercial fisheries have had the opportunity to fish for both.

While policy guidance provides coho priority to the commercial sector, the actual commercial coho
harvest has declined in recent years (Figure 24). This decline in harvest has not always been the result of
coho concerns or not meeting conservation and management objectives for coho. Given the mixed stock
nature of the fishery, some of the reduced coho harvest by the Willapa Bay commercial fishery can be
explained by other in-season management actions taken for Chinook salmon or chum that affected the
commercial fleets ability to harvest coho.
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Figure 24. Total landed coho harvest in Willapa Bay commercial fisheries pre policy (blue lines) and during
policy (orange lines).

The total landed harvest of coho in the commercial fishery has varied widely from 2011 to 2018. The total
harvest has ranged from a high of 77,475 coho in 2014 to a low of 1,926 coho in 2015. Pre-policy (2011-
2014), the commercial fishery harvested an average of 40,701 coho, while in comparison only harvested
an average of 8,280 coho during years of policy implementation (Figure 24). This results in a 79.7%
decrease in the total harvest of coho in the Willapa Bay commercial fishery since 2011. The development
of more robust in-season management tools to update the run size has enabled fishery managers to
effectively target coho when they are abundant and apply adaptive conservation measures in years when
preseason abundances or actual in-season returns appear low.

6.5 Hatchery Production

The production of coho smolts from Willapa Bay hatchery facilities has remained relatively stable from
2011 to 2018. On-station releases of hatchery coho in Willapa Bay have been produced from Forks Creek
and Naselle River hatcheries since 2008. Nemah Hatchery did contribute on average 570,000 coho
smolts from 1990 to 2007, but that program was discontinued after the 2007 brood year. Both Forks
Creek and Naselle River hatcheries have normal and late timed programs. The normal timed coho run
timing typically occurs from September through October, whereas the late timed coho program run timing
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typically starts in November and runs through January/February. The coho production goal from 2011 to
2018 brood years for Forks Creek Hatchery was 300,000 smolts annually and of those, 200,000 are
normal timed and 100,000 are late timed. The coho production goal for the Naselle River Hatchery during
that same timeframe was 1,400,000 smolts annually and of those, 1,200,000 are normal timed and
200,000 are late timed. There were only two years when coho broodstock needs were not met; 2014 and
2015 at the Naselle River Hatchery. In 2014, coho broodstock only reached 59.5% of the 1,400,000
objective. In 2015, the hatchery was able to collect 95.5% of the coho broodstock needed to meet the
goal. Forks Creek Hatchery has met the coho hatchery broodstock goal from 2011 to 2017 (Table 32).

Table 32. Total coho smolts (late and normal combined) released from Willapa Bay Hatchery facilities from
2011 to 2018.

Forks Creek Naselle
Brood Hatchery Hatchery
Year Broodstock Goal
300,000 1,400,000
2011 337,693 1,410,260
2012 330,505 1,489,246
2013 319,069 1,441,950
2014 336,043 833,365
2015 313,354 1,336,528
2016 309,977 1,557,098
2017 310,214 1,415,969
Average 322,408 1,354,917

During this same timeframe (2011-2018), off-station coho releases that were the result of cooperative
programs (CoOps) utilizing remote site incubation boxes (RSI’s) operated by the Regional Fisheries
Enhancement Group (RFEG) did occur. RSI boxes are placed in or near streams to incubate hatchery
spawned salmonid embryos. Once the embryos have hatched and the juveniles emerge, the juveniles
move into the stream to rear naturally. These programs were opportunistic and supplemented the on-
station programs. Off-station releases for coho have been relatively consistent in recent years with only
year to year variation due to availability of coho from the hatcheries. Willapa Bay CoOps programs
release approximately 1,400,000 coho, with most of the total released occurring in either the Willapa or
North River systems (Table 33).
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Table 33. Willapa Bay coho cooperative (CoOp) and remote stream incubation (RSI) programs.

Cooperative/Remote Stream Coho Project Plant Location
Incubation Programs
RFEG 10 Willapa Bay 200,000/500,000 | Naselle River / Willapa River tributary
Willapa Bay Gillnetters Assoc. 250,000 Willapa River systems
Pacific County Anglers 200,000 Willapa River systems
Johnson Creek Project 50,000 Naselle River tributaries
Total 1,400,000
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Figure 25. Coho smolts released (late and normal timed) from Forks Creek and Naselle Hatcheries from
2011-2018.

6.6 Stock Assessment

Coho stock assessment methods are similar to Chinook salmon, which are described in greater detail in
section 5.6. The current coho escapement methodology in Willapa Bay relies on redd counts in weekly
surveys of indexes and supplemental surveys during the peak spawn timing. Like Chinook salmon,
carcasses recovered on the spawning grounds are used to separate the total escapement into hatchery and
natural origin spawners (NOS and HOS). Normally, less coho carcasses are recovered as compared to
Chinook salmon, therefore, this does add some uncertainty to estimates when breaking out proportions of
hatchery and natural origin spawners.

Department staff walk or float index or supplemental reaches throughout the basin to identify redds, count
live/dead fish, and obtain biological data from any available carcasses to aid in estimating natural origin
spawner escapement. Overall, stream monitoring for coho remained relatively stable over the years. Prior
to the Policy (C-3622), staff would only monitor the three main systems (North, Willapa, and Naselle
Rivers) throughout the basin. Since the adoption of the Policy in 2015, staff increased coverage to include
the six major systems within Willapa Bay (North River, Willapa River, Palix River, Nemah River,
Naselle River, and Bear River). Because of the increased coverage since policy implementation, some
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supplemental surveys were converted to index surveys, which resulted in an increase in the total mileage
surveyed weekly. While new habitat wasn’t explored with this increase, the data collected weekly has
been essential to identify spawn timing for each basin and improve the accuracy and precision of our
escapement estimates moving forward.

Willapa Bay coho are managed as an aggregate stock and have seen declines since implementing the
Policy. Pre-policy, the average total escapement was 34,505 coho. Post-policy, the average total
escapement was 18,388 fish, which is a 47% reduction from pre to post policy. The NOS escapement goal
is 13,600 coho. The average coho NOS spawning escapement was 28,749 fish from 2011-14 (pre-policy)
and 13,869 fish from 2015-18 (post-policy), a reduction of 52%. Coho escapement has not been achieved
in three of the last four years; 2015, 2017, and 2018 (Figure 26). From 2000 to 2014, the coho natural
escapement goal was achieved in all years, except the 2012 return year. Lastly, HOS were 5,736 coho
pre- policy and 4,519 coho post-policy, a 21.2% decline. This decline in HOS escapement is a
significantly smaller decline than that of the decline in NOS spawners mentioned above (Figure 26).
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Figure 26. Willapa Bay coho NOS and HOS escapements from 2011-2018.
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7.0 Chum Management

Historically, chum salmon are the most abundant of the naturally occurring salmonid species within
Willapa Bay. Commercial catch data from 1913 to 1959 show the average proportional species
composition of all salmonids landed within Willapa Bay commercial fisheries was made up of 65% chum
salmon. That proportion has declined in modern times with chum salmon making up 43% of the total
harvest of salmonids within Willapa Bay commercial fisheries from 1960 to 1991. Chum salmon
migration through the marine area of Willapa Bay typically occurs in late September through November
with peak migration timing occurring in October. Chum salmon can be found in all six major tributary
river systems within Willapa Bay as well as in most sloughs and smaller tributaries. Chum typically
spawn in the months of October and November and spawn in the lower reaches of these tributary systems
but can move farther upstream if gradient and stream flows allow. Juveniles will emerge in the spring and
spend very little time in freshwater before migrating to rear in saltwater environments (Suzumoto, 1992).
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Figure 27. Willapa Bay chum total terminal abundances pre-policy (blue bars) and policy implementation
years (orange bars).

The total terminal abundance of adult chum salmon returning to Willapa Bay over the last three decades
have been highly variable. The average adult abundance of chum during that timeframe is 49,398 fish.
Considering an escapement objective of 35,400 fish, a harvestable surplus of chum for commercial and
recreational fishers has been available 52% of the time from 1990 to 2018 (Figure 27).
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7.1 Broodstock Management

Policy Citation — Broodstock Management Objectives

Manage Chum salmon with the following designations and broodstock management strategies:

North/Smith Palix Bear
Designation Primary Contributing Primary
Broodstock Strategy No Hatchery No Hatchery No Hatchery
Program Program Program

Chum salmon returning to all other watersheds will be managed consistent with a Contributing
designation.

Chum salmon hatchery programs are currently operated in the Willapa, Nemah and Naselle Rivers. All
these programs are integrated conservation programs and are currently considered to be in the local
adaption phase of recovery. However, recovery triggers for switching between phases have not been
developed and this greatly limits the ability to assess the effectiveness or need for the programs as a
conservation measure. An important next step for these programs will be to develop recovery phase
abundance targets and evaluate the conservation need of the programs. If a conservation need is not
necessary, then the Department should evaluate transitioning the programs to have a harvest goal.
Additionally, due to the lack of a visual mark for hatchery chum and difficult flow conditions, pHOS
cannot be estimated with any accuracy. A rough estimate based on the abundance of chum in
supplemented versus non-supplemented areas provides a Willapa Bay chum pHOS of 0.03%.

7.1.1 Commissioner’s Emphasis Question #31:
What is the working definition of a ““Contributing™ designation for the Palix River with no hatchery
program in place?

With no hatchery program on the Palix River and no off-station releases of hatchery produced chum
smolts into the Palix River system, metrics associated with a hatchery reform population designation of
“Contributing” are assumed to be met. The “Contributing” population designation enforces the relative
importance of chum spawning habitat in the Palix River system to the health of the Willapa Bay chum
population overall.

7.2 Fishery Management Objectives

Policy Citation — Fishery Management Objectives

1. The fishery management objectives for Chum salmon, in priority order, are to:

a. Achieve the aggregate goal for naturally spawning Chum salmon and meet hatchery
reform broodstock objectives (see bullet 3);

b. Provide commercial fishing opportunities during the Chum salmon fishery management

period (October 15 through October 31); and

c. Provide recreational fishing opportunities. Recreational fisheries will be allowed to
retain Chum salmon.

2. Fisheries will be managed with the goal of achieving the aggregate goal for Willapa Bay
naturally spawning Chum salmon. Until the spawner goal is achieved 2 consecutive years, the
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maximum fishery impact shall not exceed a 10% impact rate and no commercial fisheries will
occur in the period from October 15-31. If the number of natural origin spawners was less than
the goal in 3 out of the last 5 years, the Department shall implement the following measures:

a. The predicted fishery impact for Chum in Willapa Bay Basin will be scheduled to result
in an impact of no more than 10% of the adult return.

b. When the Chum pre-season forecast is 85% or less of the escapement goal, the predicted
fishery impact for Chum in Willapa Bay Basin will be scheduled to result in an impact of
no more than 5% of the adult return.

3. The Department shall evaluate opportunities to increase hatchery production of Chum salmon. If
Chum salmon hatchery production is enhanced, beginning as early as 2018, fisheries in the
Willapa Bay Basin may be implemented with a fishery impact limit of no more than 33% of the
natural-origin Chum salmon return.
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Figure 28. Estimates of Willapa Bay chum spawning escapement pre policy (blue lines) and during policy
(orange lines).

Fishery management objectives described in the Policy call for Willapa Bay chum to be managed to
achieve the naturally spawning chum escapement goal unless estimates of spawning escapement have
been reached two years in a row or in three out of the last five years. If these criteria have not been
reached, the total fishery impact was not to exceed 10% of the total terminal run. Secondly, unless the
spawning escapement has been reached two consecutive years, commercial fisheries would not be
permitted during the October 15 through October 31 timeframe. These conservation measures directed at
chum salmon were consistent with actions described in the draft Willapa Bay Management Plan
implemented in 2010.

During preseason planning for salmon fisheries in Willapa Bay, commercial and recreational fisheries
were planned to not exceed a 10% total terminal impact to Willapa Bay chum in the aggregate. Also,
commercial fisheries were planned to not open during October 15 through October 31, as the naturally
spawning escapement goal had not been reached two consecutive years. In planning for fisheries in 2017
season, Willapa Bay chum had met the escapement goal two consecutive years but had failed to do so
three out of the last five years. Thus, it would have been possible to schedule commercial fisheries during
October 15 through October 31 timeframe if the total impact rate did not exceed 10% (Figure 28). Based
on input received from commercial fishers during the preseason planning process, commercial fisheries
were not scheduled during the timeframe listed above. Furthermore, commercial fisheries were planned to
require the release of chum during coho directed fisheries. This was an additional conservation measure
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supported by the commercial industry in the hopes of providing additional fish to the spawning grounds
to help ensure harvestable abundances in future years. On average, fisheries were planned preseason to
have an impact of 9.7% between 2015 and 2018. Postseason estimates of the impact rates resulting from
recreational and commercial fisheries averaged 5.6% during the years of policy implementation (Table
34).

Table 34. The preseason prediction and post season estimate of the proportional total impacts to Willapa Bay
chum resulting from recreational and commercial fisheries from 2015 to 2018.

Year Preseason Postseason
2015 10.0% 6.8%
2016 9.9% 6.6%
2017 10.0% 2.8%
2018 9.0% 6.4%
Average 9.7% 5.6%

7.2.1 Commissioner’s Emphasis Question #32:
Over the course of 2015-18, were recreational fisheries for chum salmon closed for conservation
purposes? If so, describe the commercial fishery opportunity in that same year.

Recreational fisheries have not been planned to be closed preseason or closed by emergency regulation
in-season for chum conservation purposes, specifically, in any year during policy implementation. In
2018, preseason planned commercial fishing days scheduled to be prosecuted in November were closed
by emergency regulation as in-season harvest information was exceeding preseason predicted values. The
increased harvest was significant enough that exceedance of the 10% impact rate cap was likely. These
fisheries were re-opened via emergency regulation when an in-season run size update become available.
This run size update showed the actual run size was larger than the forecast prediction. Recreational
salmon fisheries were closed by emergency regulation as a conservation measures to ensure attainment of
conservation objectives for natural origin Chinook salmon and coho during the initial year of policy
implementation. When enacted, these emergency regulations closed all recreational salmon fisheries in
both marine and freshwater. Those in-season fishery management actions are discussed in detail in
section 4.6 of the document.

7.2.2 Commissioner’s Emphasis Question #33:

Over the course of 2015-18, was the policy intent of this provision, including 3.a and 3.b, achieved? If
any of the fishery impact rate specifications were implemented 2015-18, what were the pre-season and
post-season fishery impact rates for those particular years?

The reference to section 3.a in the Policy refers to a 10% impact rate cap to the total terminal adult return
of chum, if escapement goals had not been reached in three out of the proceeding five years. The fishery
rate specification of a 10% total impact cap to Willapa Bay chum was in place in all years from 2015
through 2018. This was due to the lack of meeting spawning escapement objectives three out of five
years. Also, commercial fisheries were not planned to occur during the October 15 through 31 timeframe
due to the lack of meeting the escapement objective two consecutive years. In planning for the 2017
fishery season, commercial fisheries proposed not fishing during the timeframe listed above due to the
lack of consistency in reaching the management objective and in hopes of providing more fish to the
spawning grounds as well as requiring the release of chum during coho directed fisheries to ensure future
harvests. In all years of policy implementation, fisheries were planned as not to exceed a 10% total
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impact. Post season estimates of the total impact rate were below the 10% management objective with an
average of 5.6% impacts between 2015 and 2018 (Table 34).

The reference to provision 3.b of the chum fishery management objectives refer to an impact rate cap of
5% of the total terminal adult return of chum, if the preseason forecast was less than 85% of the
escapement objective of 35,400 fish. This conservation measure was never employed during policy
implementation as the preseason forecast estimates in all years exceeded the 85% threshold.

7.3 Recreational Fisheries

Prior to implementation of Policy C-3622, recreational fisheries in marine waters as well as freshwater
had required the release of chum salmon from 2009 to 2014. During the 2014 salmon fishery, recreational
fishers were allowed retention of chum via emergency regulation. In that year, CRC estimates of the
harvest of chum indicate 50 fish taken in freshwater and no fish harvested in the marine area. Historically,
the harvest of chum in recreational fisheries have been relatively minimal. In the time period from 1996 to
2008, the average recreational harvest of chum was 242 fish (Figure 29). Of that, much of the harvest
occurs in freshwater with an average of 229 chum occurring in freshwater during the same time period
(Figure 29). Chum salmon were required to be released by recreational anglers in 2007 due to low
forecasted abundance.
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Figure 29. The estimated historical landed catch of chum in recreational fisheries by fishery sector from 1996
to 2008.

With implementation of Policy C-3622, recreational anglers were allowed retention of chum salmon
beginning in 2015. Since the reinstatement of chum harvest in marine area 2-1 and freshwater tributaries
in the Willapa Bay basin, recreational anglers have harvested an average of 108 fish from 2015 to 2018
(Table 35). The overwhelming majority of that harvest occurs in freshwater with estimates of chum
harvest only occurring in marine waters in 2015. Estimates of freshwater chum harvest show fisheries in
the Willapa, Nemah, and Naselle rivers account for 90% of the total freshwater harvest.
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Table 35. The estimated landed catch of Willapa Bay chum in recreational fisheries in marine area 2-1 and
freshwater from 2015 to 2018.

Year Landed Catch
MA 2-1 FW
2015 9 172
2016 0 192
2017 0 40
2018 0 20
Average 2 106

7.4 Commercial Fisheries

Commercial fisheries were planned preseason to indirectly impact chum, while targeting the harvest of
coho. The preseason fishery plans have employed both retention and non-retention strategies to ensure
attainment of the management objective of a 10% impact rate cap. Commercial fisheries in 2015 and
2016 required the release of chum for the first three weeks of the fishery, spanning the month of
September but then allowed retention until the chum closure window from October 15 through October
31. Chum retention was also allowed during commercial fisheries planned to be prosecuted during the
month of November. Commercial fisheries planned for the 2017 fishery season were planned to require
the release of chum salmon throughout the entirety of the season. This action was based on input received
from commercial advisors as an additional conservation measure in hopes of attaining escapement
objectives. Since escapement objectives had been met in 2015 and 2016, attainment of the escapement
objective in 2017 would have allowed for some chum directed commercial fishing in successive years.
For the 2018 fishery season, commercial fishers could retain chum in fisheries planned in September until
the October 15 chum closure window but were required to release chum during the November fishery.
Actual days fished in Willapa Bay commercial fisheries were impacted by in-season management actions
in all the years of policy implementation. Only in the 2016 fishery season were those actions directed at
ensuring attainment of management objectives for chum. More detailed discussion of specific in-season
management actions is found in section 4.6 of this document.
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Figure 30. The total landed catch of chum salmon in Willapa Bay commercial fisheries pre policy (blue lines)
and during policy (orange bars).
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The total landed harvest of chum in commercial fisheries has been minimal. Only in 2016 was the total
harvest greater than 5,000 fish, with a landed catch total of 5,183 fish. Since 2010 with the initiation of
the 10% impact rate cap and the moratorium on commercial fisheries during the chum management
period of October 15 through October 31, the total landed harvest has only exceeded 5,000 fish in two
years, 2012 and 2016 (Figure 30). Given the relatively low price per pound of chum, averaging $0.58
from 2009 to 2018, total landed harvest of chum since 2006 has provided very little economic benefit to
commercial fishers. The development of more robust tools to update the run size in-season and increased
hatchery production of chum should enable fishery managers to more effectively target chum when they
are abundant and apply adaptive conservation measures in lean years moving forward. Lastly, recent
increases to hatchery production of chum in Willapa Bay facilities could contribute to more robust
fisheries targeting chum in future years.

7.5 Hatchery Production
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Figure 31. The total number of chum salmon released from Willapa Bay Hatchery facilities, including
cooperative programs, from 1968 to 2018.

The production of chum salmon smolts from Willapa Bay hatchery facilities peaked in the 1980°s with
release of almost five million smolts on average annually. On station releases of chum salmon where then
discontinued in 1988 until being reestablished in 2010. During the interim timeframe, some off-station
releases that were the result of cooperative programs or remote stream incubation boxes (RSI) operated
by the regional fisheries enhancement group (RFEG) did occur. These programs were opportunistic in
nature, as without established on-station hatchery programs in place, the return and collection of
broodstock to hatchery facilities was unreliable.

Beginning in 2010, on-station release of chum salmon was reinstituted with a smolt release goal of
900,000 fish annually. This production was to be split evenly between the Forks Creek, Nemah River, and
Naselle River hatcheries. As had been a challenge with collecting broodstock for the cooperative
programs, the lack of adult returns to hatchery facilities necessitated the need for active broodstock
collection. This requires staff to acquire brood by hook and line capture methods directly on the spawning
grounds. Those methods are still employed today. The smolt release target of 900,000 smolts was
increased to 1.5 million smolts in 2016, which would again be evenly split between the three hatcheries
within Willapa Bay. The goal was increased again in the 2018 brood year to a bay wide release of 2.5
million chum smolts (Figure 31). The production targets moving forward by facility are 500,000 for Forks
Creek Hatchery, 1.5 million at Nemah River Hatchery, and 500,000 at the Naselle River Hatchery.
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7.6 Stock Assessment

Staff utilize an area under the curve (AUC) method to estimate abundance of adult chum salmon
spawning in the Willapa Basin. This method relies upon observation and enumeration of both live and
dead chum salmon on the spawning grounds. Prior to 1991, ten different streams within the basin were
surveyed for chum (Bear River, Ellsworth Creek, a tributary to Ellsworth Creek, Davis Creek, Williams
Creek, Canon River, South Fork Willapa River, Trap Creek, Bitter Creek and Lower Salmon creek).
Beginning in 1991, the number of systems surveyed for chum was reduced to encompass index surveys in
three streams; Ellsworth Creek, Canon River, and Lower Salmon Creek. Spawning escapement estimates
would then be generated for the three-index streams and expanded to a bay wide total using expansion
factors developed through linear regression modeling. To continue to validate the model, data would be
collected from the initial ten index streams every six years. This expanded survey coverage was
conducted in 1996 and 2004 but has not been replicated since that time.

This method of using a small set of indexes and expanding those data by the historical proportional
composition to the watershed level population is also employed to estimate spawner escapements in the
Grays Harbor watershed. WDFW Science Division staff are currently engaged in a five-year study in
Grays Harbor to understand the precision of these estimation methods.

Historically, from 1980 to 2014, estimates of chum salmon spawning escapement in Willapa Bay have
reached or exceeded the spawning escapement goal 35,400 fish, 34% of the time. Estimates of chum
salmon spawning escapements in the Willapa Bay watershed from 2000 to 2018 are included in Figure
28. There has been some improvement in recent years with Willapa Bay chum salmon meeting or
exceeding their escapement objective eight times, or 42%, from 2000 to 2018. Since implementation of
Policy C-3622, chum salmon estimates of spawning escapement have achieved the objective three out of
four years, with an average of 45,411 naturally spawning fish during that time span. This value represents
an increase of 129% over the average spawning escapement of 35,134 for the four years proceeding
policy implementation, 2011 to 2014.

Table 36. Comparison of chum spawning escapement methods utilizing three stream index sites versus ten
stream index sites for the years 1996, 2004, and 2018.

Estimation Method .
Year %o Difference
Three-Stream | Ten-Stream
1996 20,011 20,708 103.50%
2004 84,021 72,923 86.80%
2018 38,582 35,441 91.90%

As mentioned above, in 1996 and 2004, the additional seven index surveys were conducted to validate
and update the linear regression model used to expand spawning escapement estimates from the three
index streams to a bay wide total estimate. The additional index surveys were also conducted in 2018
(Table 36). Evaluation of the more robust survey strategy utilizing ten index streams has produced
estimates that on average are reduced from those produced by the three-stream method. Across the three
years of data the ten-stream method has estimated escapements of 94% of the value estimated with the
three-stream method. As mentioned above, the precision of either of these methods is unknown and it is
likely that these values fall well within the range of management error. Lastly, utilization of either
estimate method in 2018 would result in exceedance of the management objective of 35,400 naturally
spawning chum.
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8.0 Adaptive Management

8.1 Conduct Annual Fishery Management Review

Policy Citation — Adaptive Management Reviews: The Commission will also track implementation and
results of the fishery management actions and artificial production programs in the transition period,
with annual reviews beginning in 2016 and a comprehensive review at the end of the transition period
(e.g., 2019).

Beginning in 2016, Department staff provided an annual briefing of the implementation and performance
of policy guidance and objectives relating to the proceeding years fishery season. The briefings detailed
key policy elements, policy guidance, and management objectives in relation to pre-season fishery
planning and reported on post-season preliminary estimates of those conservation and management
objectives. The briefings were provided annually at the February meeting of the FWC from 2016 to 2019.
Due to severe weather in February of 2019, the 2018 fishery season briefing was moved to April of 2019.
Copies of the briefing presentations are attached as Appendix 2.

8.1.1 Commissioner’s Emphasis Question #8:

Over the course of the first four years of Policy implementation, has there been any adaptive changes to
the management prescribed in the 2015 Policy as written? If so, describe the change and when it
occurred, the rationale for the change, and if the change accomplished the objective.

There have been adaptive changes to the management prescribed in the 2015 Policy. During the 2018
annual briefing, staff asked the Commission to provide guidance on allocation of natural origin Chinook
salmon impacts. Policy C-3622 prioritizes natural origin Chinook salmon impacts to the recreational
sector to provide for “full and enhanced” recreational opportunity. The remaining impacts could then be
utilized for commercial fisheries to access their priority species, coho and chum. Language in Policy C-
3622 states the recreational impact rate was assumed to be 3.2% on natural origin Chinook salmon. With
a 20% impact rate cap on Willapa and Naselle river natural origin Chinook salmon, the assumption during
policy development was that there would be remaining impacts available for commercial fishery. With
the implementation of Policy C-3622, recreational bag limits were increased to a four fish adult bag and
areas historically closed for recreational Chinook salmon fishing were opened. Strong returns and good
fishing conditions in 2015 and 2016 resulted in a recreational natural origin Willapa River Chinook
salmon impact rate of approximately 15%. This is well above the 3.2% rate assumed during policy
development. Preseason planning of fisheries in 2018 based on policy language would have incorporated
a 6% set aside in commercial fisheries for use of alternative gear. This alternative gear set aside coupled
with the higher than anticipated recreational impact rate of 15% on Willapa River natural origin Chinook
salmon would have left no impacts available for commercial fishers to target coho. Without guidance on
sharing of impacts, the commercial fishery in 2018 would have been limited to just the use of alternative
gear.

By unanimous decision, the Commission provided guidance to staff for use in the 2018 preseason salmon
fishery planning process that modified management objectives for fisheries in Willapa Bay. The general
guidance could be summarized as that to achieve priorities or goals for one fishing sector should not
result in eliminating opportunity for other fishing sectors. Staff was also to actively manage to not exceed
the 20% impact rate cap on Willapa River and Naselle River natural origin Chinook salmon in 2018. This
would be accomplished by instituting active monitoring of the recreation marine fishery to estimate effort
and harvest/impacts in-season. Also, for 2018 fishery planning, staff was directed to explore reductions in
the four fish adult bag limit and curtail high catch periods in June, July and August, if necessary. For
commercial fisheries, a 9% impact rate cap would be used in preseason fishery planning. This impact rate
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would include the 6% set aside for use of alternative gear. The remainder of the Policy was to remain in
effect for the 2018 preseason planning process.

Willapa Bay fisheries in 2018 were planned to conform to the guidance provided. An active monitoring
program was developed for marine area recreational fisheries, which allowed for in-season estimates of
both harvest/impacts and effort. Adult bag limits during Chinook salmon directed fisheries in both the
marine area and freshwater were reduced from a four fish bag to three. Commercial fisheries were
planned to have an impact of 9% on natural origin Chinook salmon. Overall, fisheries in Willapa Bay
were estimated to have an 17.8% impact to natural origin Chinook salmon in the aggregate. The post
season estimated impact rate for natural origin Willapa River and Naselle River Chinook salmon was
6.4% and 11.7%, respectively.

8.1.2 Commissioner’s Emphasis Question #25:
What has been the staff understanding of the policy intent of this provision?

This question is addressed in this section as it relates to post season estimates of natural origin Chinook
salmon mortalities presented during the annual Commission briefings. The provision referenced is item
#7, the maintaining rebuilding trajectory provision, in the species-specific guidance for Chinook salmon
in the policy. The provision states:

“If the postseason estimate (as presented at the annual Commission review) of aggregated natural-origin
Chinook salmon mortality (impacts) exceeds the preseason projection, the Department staff shall make a
recommendation to the Commission regarding an adjustment to the allowable impacts for the subsequent
year. The recommendation shall be based upon the percentage by which the postseason estimate of
impacts exceeded the preseason projection but may consider other factors such as the predicted
abundance or other relevant factors.”

The staff understanding of this provision is that if post season estimates of natural origin Chinook salmon
mortality exceeded the conservation objective of 20% when presented at the annual Commission
briefings, then staff would make a recommendation to the Commission to adjust or not adjust the
allowable impacts for the subsequent year. This recommendation would be based on all the factors that
led to an overage of the conservation objectives including environmental conditions, precision in
forecasting, and precision in modeling fishery performance.

8.1.3 Commissioner’s Emphasis Question #26:
What is an example of how this provision would have been implemented, and was it ever implemented
2015-18?

For the 2016 fishery season, the post season estimate of natural origin Chinook salmon mortality for
Willapa River and Naselle River was 25.1% and 25%, respectively. These estimates were presented to the
Commission at the annual review briefing in February of 2017. No adjustment to the subsequent years
impact rate was recommended at this time. In reviewing the cause of the overage of the conservation
objective, the overage was attributed to two factors; actual run size less than predicted and under
estimation of impacts from the marine recreational fishery. The forecasted run size of natural origin
Chinook salmon in 2016 was 3,261 fish with the actual run size estimate post season as 2,432 fish, 75%
of the pre-season prediction. Marine recreational fisheries were predicted to impact 92 natural origin
Chinook salmon, 2.8% of the total terminal run size. Post season estimates of the impact of marine
recreational fisheries was 183 fish, 7.5% of the total terminal run size. With now having two years of data
under Policy C-3622 and the changes to the management paradigm that resulted, staff would be able to
more accurately model recreational fisheries moving forward to better reflect the fishing power of the
recreational fleet and adjustments to the subsequent years impact rate were not needed to maintain
rebuilding of this stock.

Comprehensive Review of the Willapa Bay 89
Salmon Management Policy C-3622 2015-2018



8.2 Evaluation of Fishery Management Tools

Policy Citation — Adaptive Management Element #1: The Department shall annually evaluate fishery
management tools and parameters and identify improvements as necessary to accurately predict fishery
performance and escapement.

As part of the preparation for the pre-season salmon fishery planning process, commonly referred to as
North of Falcon (NOF), Agency staff compile the data necessary to seed the models used to predict
fishery performance and escapements. This includes finalization of previous years’ run reconstructions
with final harvest and impact rates as well as both spawning and hatchery escapement data. This allows
staff to utilize data from more recent years to predict fishery performance to account for changes both
ecological and to the management paradigm resulting from policy changes.

8.3 Improve In-season Management

Policy Citation — Adaptive Management Element #2: The Department shall develop, evaluate, and
implement fishery management models, procedures, and management measures that are projected to
enhance the effectiveness of fishery management relative to management based on preseason predictions.

As discussed in section 4.3 of this report, staff have developed multiple new management tools to
enhance the in-season management of fisheries in Willapa Bay. These tools include an in-season update
model for coho abundance, spawning escapement estimators using historical run-timing information to
predict spawner abundance from real time values, genetic analysis of natural-origin Chinook salmon to
assess stock composition in marine area fisheries, and a CWT based analysis used to assess the harvest
contribution of hatchery fish to marine area fisheries. These new tools have increased the ability to utilize
in-season information in comparison to pre-season predicted values to make in-season adjustments to
fisheries to ensure attainment of conservation and management objectives. A discussion of in-season
management actions is included in section 4.6 of this report.

8.4 Review Spawner Goals

Policy Citation — Adaptive Management Element #3: The Department shall review spawner goals to
ensure that they reflect the current productivity of salmon within the following timelines:

d. Chum: September 1, 2016
e. Coho: January 1, 2016
f.  Chinook salmon: January 1, 2020

The current spawning escapement goal for Willapa Bay chum salmon is 35,400 fish. The Department has
not evaluated this spawner objective. The methodology employed to estimate the number of fish on the
spawning grounds in discussed in Section 7.5 of this document and is similar in nature to the method
utilized to estimate chum spawning escapement in the Grays Harbor Basin. Beginning in 2016, the
Science Division of WDFW undertook a 5-year study to evaluate the accuracy and precision of the
method used to estimate the spawning escapement. With questions as to the accuracy and precision of the
current method, staff are awaiting the outcome of this study before proceeding to conduct a stock recruit
analysis of Willapa Bay chum salmon.

A stock recruit analysis of the Willapa Bay coho stock was completed by Dr. Robert Kope and accepted
by PFMC in 2015. The analysis suggested a naturally spawning escapement goal of 17,200 fish for the
Willapa Bay stock. The analysis includes years prior to onset of mass marking of hatchery produced coho.
Therefore, the goal is described as “naturally spawning” coho, which would include both hatchery and
wild fish. Using origin composition data for the years analyzed in the stock recruit relationship, 79% of
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the naturally spawning aggregate was made up of wild coho. Applying this value to the 17,200 naturally
spawning coho goal, equates to 13,600 natural origin coho. The natural origin escapement goal was
adjusted from the initial 13,090 natural origin fish to 13,600 natural origin fish beginning with the 2016
return year. A copy of the “Status Determination Criteria for Willapa Bay Natural Coho” can be found in
Appendix 3.

A stock recruit analysis of Willapa Bay fall Chinook salmon was completed in 2020. A draft summary of
this analysis in included as Appendix 1 of this document. Run reconstruction data from brood years 2000
to 2013 was used to examine spawner-recruit relationships on both an aggregate and sub-basin scale. As
mentioned previously, mass marking of hatchery produced Chinook salmon produced from Willapa Bay
facilities began with the 2006 brood year. As such, this analysis utilizes brood year run reconstructions
prior to returns from marked Chinook salmon. Therefore, some uncertainty exists as to the precision in
estimates of origin composition utilized in the analysis. The spawners-at-replacement value, or the
threshold above which additional spawners would not be expected to produce additional recruits, for
Willapa Bay Chinook salmon in the aggregate was estimated at 3,967 fish. This value is slightly below
the current spawning escapement goal of 4,353 fish. Similarly, utilization of the same method and brood
years broken down into three sub-basins resulted in spawners-at-replacement values estimated to be
slightly below the current escapement goals. Due to the lack of understanding the precision of estimates
of origin composition as well as the significant changes that have occurred to increase the scientific rigor
of fisheries monitoring across the brood years used in the analysis, staff would not recommend a change
to escapement goal at this time. Lastly, another confounding factor concerns environmental changes
related to climate change that can affect the productivity of Chinook salmon within Willapa Bay in the
future. For instance, analysis of instream flow data for the months of August and September show a
reduction of 35% in average stream flow for the Naselle River in 2000 to 2019 compared to average
stream flows measured during 1962 to 1981.

8.4.1 Commissioner’s Emphasis Question #34:
What changes, if any, occurred as a result of this review? The analysis should provide the links to these
reviews.

As discussed above, the review of the Willapa Bay chum escapement goal has not been completed and is
awaiting results from an escapement estimate methodology review that is being conducted in the Grays
Harbor basin. The Willapa Bay coho natural origin escapement goal review was completed in 2015 and
the natural origin escapement goal was adjusted from 13,090 to 13,600 in return year 2016. The report of
this analysis of escapement objectives that was submitted to the Salmon Technical Team (STT) can be
found in Appendix 3.

8.5 Comprehensive Hatchery Assessment

Policy Citation — Adaptive Management Element #4: The Department shall complete a comprehensive
review of the hatchery programs in the Willapa Bay region by June 2016. The review shall identify the
capital funding necessary to maintain or enhance current hatchery programs, identify changes in release
locations or species that would enhance recreational and commercial fishing opportunities, identify
improvements or new weirs to increase compliance with broodstock management, and the use of re-use
water systems, water temperature manipulation to increase production hatchery capacity

Agency staff delivered a briefing that reported the results of a comprehensive assessment of Willapa Bay
hatchery facilities in August of 2016. The briefing provided background information, current production
levels and opportunities, and infrastructure needs of the three Willapa Bay hatchery facilities. The
presentation also covered issues related to hatchery reform for Willapa Bay salmonid production levels. A
copy of the Agency’s presentation to the FWC can be found in Appendix 4 of this report.
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Prior to development of Policy C-3622, the Forks Creek Hatchery had begun a phased renovation. In
2014, upgrades to facility operations included rebuilt adult holding, trapping, and sorting infrastructure as
well a completely rebuilt pollution abatement ponds. The briefing identified work that still needed to be
completed in successive phases as upgrades to pump intake, removal of the siphon intake and adjacent
barrier dam, upgrade of the in-stream Fork Creek weir, and replacement of the water supply lines and
raceways. As of January 2020, the upgrades to the pump intake and in-stream weir have been completed,
while the removal of the siphon intake and barrier dam is currently on-going. The remainder of the work
is to be completed in successive phases pending funding.

The Naselle River Hatchery was undergoing a renovation evaluation with a final report sent to the Office
of Fiscal Management (OFM) in June of 2016. The report recommended a complete rebuild of the
Naselle River Hatchery was necessary for continued operation of the facility. This rebuild would be done
in phases to facilitate continued operation of the facility during construction. Funding for first phase of
construction was included in the 2020-21 biennium. Currently, the Agency is accepting bids for the work
and is scheduled for completion by October of 2021. Work included in the first phase is replacement of
supply lines, settling ponds, and water distribution tanks. The second phase of construction would begin
in the 2022-23 biennium pending funding and would include replacement of the water intakes, adult
holding, trapping, sorting, and replacement of the in-stream temporary weir structure.

As noted in the Agency’s briefing, the Nemah River Hatchery has significant infrastructure needs. Most
critical is the need to evaluate the possible replacement of the bridge that is the only access to the
hatchery facility. The Agency recently received approval to begin this evaluation. Outstanding
infrastructure needs for repair or possible replacement include in-stream weir, water intakes and supply
lines, adult trapping and holding, and rearing raceways. A renovation evaluation is currently scheduled
for the 2022-23 biennium pending funding. Recent environmental conditions such as stream flows and
water temperatures in the months of August, September, and October severely hamper facility operation
with the current status of hatchery infrastructure.

Current production levels and issues with broodstock management in relation to hatchery reform are
discussed in detail in Section 5 for fall Chinook salmon, Section 6 for fall coho, and Section 7 for fall
chum. Willapa Bay watershed level broodstock management issues identified in the assessment include
improving integration rates of natural origin broodstock to mitigate for domestication effects associated
with hatchery production, the number of hatchery fish spawning naturally, increased monitoring and
evaluation of hatchery programs, and impacts associated with hatchery/wild fish interaction.

While the briefing included significant challenges in the operation of Willapa Bay hatchery facilities,
there are some opportunities for improvement and increased production given the work completed on
hatchery infrastructure since policy implementation. The assessment briefing covered opportunities for
increased or additional hatchery production of chum and spring Chinook salmon.

Benefits of increased production of chum salmon, as historically they were the most abundant of the
naturally occurring salmon species in Willapa Bay, include the low cost and lack of significant rearing
space needed given their release timing. There could be opportunities to partner with non-governmental
organization (NGOs) for increased chum production including the use of off-station rearing and release.
Chum salmon have been documented to be a prey base for Chinook salmon and coho and could provide
productivity benefits to those species within the bay.

Spring Chinook salmon was an additional salmon species identified as a possible opportunity for
production in Willapa Bay hatcheries. Spring Chinook salmon are not native to Willapa Bay so given
their current run and spawn timing, there may be limited impacts to native species. Spring Chinook
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salmon would provide opportunity for harvest in spring and early summer fisheries. Also, like chum
salmon, there could be opportunity for outside collaboration in the collection of broodstock, rearing, and
release of hatchery produced fish. For the 2018 brood year, approximately 500,000 spring Chinook
salmon smolts were transferred to the Forks Creek Hatchery for release in 2019 as a trial program. Future
release of spring Chinook salmon into Willapa Bay would be dependent upon the availability of eggs
from the Cowlitz Hatchery Complex. Shortages of spring Chinook salmon broodstock in the 2019 brood
year prevented any planned releases in 2020.

8.5.1 Commissioner’s Emphasis Question #35:
What are the most significant results of this review? The analysis should provide the link to this review.

Detailed discussion of the comprehensive hatchery assessment of the Willapa Bay facilities is discussed
above and a copy of the staff presentation is included in Appendix 4.

8.6 Ocean Ranching Report

Policy Citation — Adaptive Management Element #5: The Department shall complete by January 2016 a
comprehensive review of opportunities and constraints to implement ocean ranching of salmon in Willapa
Bay.

The ocean ranching report was delivered by staff to the FWC during the June 2016 meeting. The briefing
presentation contained an overview of background information with descriptions and overview of ocean
ranching programs conducted around the world. The briefing also covered the applicable RCW’s and the
potential benefits and concerns associated with operating ocean ranching programs. A copy of the
Agency’s presentation to the FWC can be found in Appendix 5 of this report.

The term *“ocean ranching” can have a broad definition. It can be defined as the cultivation of marine
organisms under controlled conditions. The use of this definition can imply that current WDFW
hatcheries could be considered as ocean ranching programs. In 2008, at the International Symposium on
Stock Enhancement and Sea Ranching, a more detailed definition of ocean ranching was proposed.
During this symposium, ocean ranching was defined as “the release of cultured individuals into
unenclosed marine and estuarine environments for harvest at a larger size input, grow, and take
operations” (Bell et al. 2008) Currently, there are more than 70 countries stocking over 180 marine
species in some form of ocean ranching. Salmonids are the most widely stocked group of fish.

The staff presentation on ocean ranching identified benefits and constraints with this activity in Willapa
Bay. The biggest constraint is private ocean ranching for profit is not authorized in Washington State.
While certain non-profit state-private partnerships are authorized, the released smolts are property of the
state. Other potential issues with this activity include impacts to wild fish and other natural resources,
disease, degradation of water quality, water rights, and the ability to secure long term funding. Also,
examination of ocean ranching programs has shown there is difficulty in these programs to be
economically viable without significant financial support to establish the programs. Some of the benefits
to ocean ranching programs include opportunity for increased harvest, provides alternatives in mixed
stock fisheries, reduced government cost (if privately funded), and potential local community
involvement. Ecological benefits could include increased marine derived nutrients from returning adults
and released smolts could be a prey base for other naturally occurring species.

8.6.1 Commissioner’s Emphasis Question #36:
What key opportunity and constraints were identified in this report? The analysis should provide the link
to this review.

Detailed discussion of the ocean ranching report is discussed above, and a copy of the staff presentation is
included in Appendix 5.
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9.0 Economic Analysis

9.1 Recreational Fisheries

Historically, monitoring of recreational fisheries in Willapa Bay does not provide the data necessary to
complete a robust direct analysis of the economic value of the fishery. As noted in earlier sections of this
report, active monitoring of marine area recreational fisheries was initiated beginning in 2015. In the
initial years, the objective of the monitoring program was to collect baseline data on species encounter
rates and biological information of harvested fish. Beginning in 2018, robust active monitoring of the
fishery included in-season estimation of harvest, impacts, and effort. The resulting estimates of total effort
during recreational fisheries in marine area 2-1 was 9,254 anglers (Table 37). This estimate includes
1,038 estimated anglers participating in the fishery in July, when it was open under Marine Area 2 rules,
and 8,216 anglers from August 1 through September 30 under Willapa Bay marine Area 2-1 specific
rules. Using a value of $96.29 estimated as the economic impact per angler trip, 9,254 angler trips would
result in an estimated economic impact of $891,068 for marine area recreational fisheries in 2018 (TWC
Economics, 2008; Table 37).

While prior to 2018, direct estimates of the number of angler trips in marine area recreational fisheries is
unavailable, data collected from both volunteer trip reports and dockside sampling can be used to produce
an estimate of angler trips. By using the observed catch per unit of effort (CPUE), where effort is defined
as an individual angler trip, and dividing by the total number of fish harvested, as estimated using the
CRC, estimates of angler trips for marine area fisheries can be produced. These data can then be
expanded by the economic impact per marine area angler trip value of $96.29 to produce an estimate of
economic benefit (TCW Economics, 2008).

Table 37. Estimated number of angler trips and economic benefit in Willapa Bay marine area 2-1 from 2015
to 2018.

Year Angler Trips Economic Benefit
2015 21,453 $ 2,065,666.71
2016 27,961 $  2,692,369.82
2017 21,500 $ 2,070,251.98
2018 9,254 $ 891,067.66
Average 20,042 $ 1,929,839.04

All monitoring of freshwater recreational fisheries is conducted using the CRC system. CRC data does
provide annual estimates of harvested fish by river system but the corresponding CPUE data necessary to
estimate the number of angler trips is unavailable for Willapa Bay freshwater tributaries. While surrogate
data could be used to produce estimates, the observed differences in catch rates and species targeted by
river system in Willapa Bay vary so as to make any estimation using surrogate data highly ambiguous.

9.1.1 Commissioner’s Emphasis Question #5:

What is the number of angler trips during the four years of policy implementation in comparison to a
four-year base period prior to the policy adoption, normalized to eliminate the variability of annual run
sizes?
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Table 38. The observed catch per unit effort (CPUE) of recreational fisheries from marine area 2-1
recreational monitoring programs in Willapa Bay from 2015-2018.

Year CPUE
2015 0.468
2016 0.198
2017 0.235
2018 0.137
Average 0.259

Angler trips for the pre policy years (2011-2014) were developed by utilizing the average estimated catch
per unit effort (CPUE) value of 0.259 observed from active monitoring programs of marine area fisheries
in the policy implementation years (2015- 2018). For this analysis, effort is defined as an individual
angler trip. The average CPUE value was then divided by the total CRC estimated harvest for each
individual year to generate an estimate of the number of total angler trips occurring in marine area
recreational fisheries (Table 38).

A comparison of the estimated number of angler trips during the four years of policy implementation to
the four proceeding years and normalized by run size is included in the table below. The normalized value
of 6.30 angler trips during policy implementation is an increase of 263% over the previous year’s estimate
of 2.39 (Table 39).

Table 39. The estimated number of angler trips in marine area 2-1 prosecuted in Willapa Bay from 2011 to
2018.

Year Angler trips Angler trips/ Run size
2011 14,388 2.72
2012 10,043 2.21
2013 5,328 2.01
2014 12,668 2.61
Average 10,607 2.39
2015 21,453 4.95
2016 27,961 11.49
2017 21,500 5.85
2018 9,254 2.91
Average 20,042 6.30
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9.2 Commercial Fisheries
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Figure 32. Total ex-vessel value of commercial fisheries prosecuted in Willapa Bay from 2009 to 2018.
Economic values have been GDP adjusted to 4™ quarter, 2019.

Ex-vessel values of commercial fisheries in Willapa Bay have experienced a sharp decline beginning in
2015 as compared to previous values (Figure 32). From 2011 to 2014, the total ex-vessel value of
commercial fisheries averaged $1,022,009. During the phase one implementation of Policy C-3622 from
2015 to 2018, the average ex-vessel value was $250,042; this represents a decline of 76% compared to the
four years before policy implementation (Table 40). Prioritization of the harvest of Chinook salmon to the
recreational sector limited commercial opportunity directed at harvesting Chinook salmon. This played a
role in the reduction in the total value of the fishery along with the lack of abundance of species (coho and
chum) with harvest priority for commercial fisheries.

Overall, all three salmon species harvested by commercial fishery in Willapa Bay experienced a decline
in the policy implementation years as compared to the four previous years (Table 40). As mentioned
above, Policy C-3622 prioritized the harvest of Chinook salmon for recreational fisheries and prioritized
coho and chum harvest for commercial fisheries. Also, space and time restrictions on when commercial
fisheries could be prosecuted limited commercial fishery access to hatchery Chinook salmon. This
resulted in the average ex-vessel value of harvested Chinook salmon of $87,881 during policy phase one
as compared to $439,376 before policy implementation, a reduction of 80%. In contrast to other
commercial fisheries prosecuted throughout the state, the price paid per pound to commercial fishers for
harvested Chinook salmon is fairly stable across years. From 2009 to 2018, the GDP adjusted price per
pound of Chinook salmon sold in Willapa Bay averaged $2.52 with a low of $2.07 in 2014 to a high of
$3.12in 2018.
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Table 40. Ex-vessel value of commercial fisheries prosecuted in Willapa Bay by species from 2011 to 2018.

Economic values have been GDP adjusted to 4" quarter, 2019.

Year Chinook Coho Chum Total
2011 | $611,585.64 | $781,760.11 $3,037.68 | $1,396,383.44
2012 | $346,734.49 | $423,733.80 | $83,112.01 | $853,580.31
2013 | $444,479.76 | $203,129.73 - $647,609.50
2014 | $354,707.11 | $815,174.59 | $20,583.47 | $1,190,465.17
Average | $439,376.75 | $555,949.56 | $35,577.72 | $1,022,009.60
2015 | $118,561.72 | $21,560.76 $11,519.57 [ $151,642.05
2016 $92,792.48 | $383,401.63 | $26,662.95 | $502,857.05
2017 $93,183.24 $76,603.86 - $169,787.10
2018 $46,987.17 | $126,861.01 $2,031.87 | $175,880.05
Average | $87,881.15 | $152,106.81 | $13,404.80 | $250,041.56

The ex-vessel value of harvested coho and chum in commercial fisheries have also experienced
reductions in comparison the pre-policy levels. From 2011 to 2014, the ex-vessel value of harvested coho
averaged $555,950. During the initial years of policy implementation, the average value was $152,107, or
a reduction of 73%. The mixed stock nature of marine fisheries in Willapa Bay resulted in some loss of
opportunity for commercial fishers in order to meet harvest control rules established for conservation of
Chinook salmon. The reduction in ex-vessel value of coho was also exacerbated by the decrease in
abundance of coho stocks throughout the Pacific Northwest that began in 2015. The value of chum
harvested by the commercial fishery in Willapa Bay experienced a reduction of 62% when compared to
the four years prior to policy implementation. Due to the lack of a harvestable surplus, chum was not legal
to be retained in commercial fisheries prosecuted in 2013 and 2017 (Table 40). Similar to Chinook
salmon, the price paid for coho and chum have been stable with an average of $1.82 and $0.58 paid for
harvested coho and chum, respectively. From 2009 to 2018, the GDP adjusted range of price paid for
harvested coho was $1.24 in 2014 to $2.22 in 2017. For chum the range was $0.42 in 2015 to $0.89 in
2011.

Ex-vessel value of the commercial fishery can then be expanded into total economic benefit by using an
expansion factor of 2.24 as described in an economic analysis report conducted by TCW economics
(TCW Economics, 2008). The estimated total economic benefit of commercial fisheries prosecuted in
Willapa Bay decreased by 75% during the initial years of policy implementation as compared to the four
previous years estimated value (Table 41)
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Table 41. The estimated total economic benefit of commercial fisheries prosecuted in Willapa Bay from 2011

to 2018.
Year Total Ex- Total Economic
Vessel Value Benefit

2011 $1,396,383 $3,127,899
2012 $853,580 $1,912,020
2013 $647,609 $1,450,645
2014 $1,190,465 $2,666,642

Average | $1,022,010 $2,289,302
2015 $151,642 $339,678
2016 $502,857 $1,126,400
2017 $169,787 $380,323
2018 $175,880 $393,971

Average $250,042 $560,093

Lastly, as the economic return of participating in commercial fisheries in Willapa Bay has declined, as
measured by total ex-vessel value of the fishery, the number of fishers participating has also decreased
(Figure 33). Between 2000 and 2014, the average number of individual commercial fishery participants
was 79 fishers. The average number of participants from 2015 to 2018 was 50, a reduction of 37% (Figure
33).
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50
40
30

Total Number of Fishers

Figure 33. Total number of individual fishers (with landings) participating in Willapa Bay commercial
fisheries from 2000 to 2018.

9.2.1 Commissioner’s Emphasis Question #4:

What is the average ex-vessel value of the commercial fishery landings in the four years of policy
implementation in comparison to a four-year base period prior to the policy adoption, normalized to
eliminate the variations in annual run sizes and annual price per pound?

The total average ex-vessel value of salmon landed in commercial fisheries normalized by run size and by
price per pound from 2011 to 2018 is reported in Table 42 below. The normalized ex-vessel value of all
three salmon species harvested in Willapa Bay commercial fisheries saw dramatic reductions during
policy implementation years compared to pre policy levels. Chinook salmon and chum harvest saw the
greatest decrease with ex-vessel values reduced by 78% during policy implementation compared to pre
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policy. The value of harvested coho was reduced significantly with an average pre policy estimate of

$3.09 compared to an average value of $1.51 during policy implementation, a reduction in value of 51%.

Table 42. Ex-vessel value of salmon in Willapa Bay commercial fisheries normalized by price per pound and

by run size from 2011 to 2018. All values GDP adjusted to 4th quarter 2019.

Year Chinook | Coho Chum Total
2011 $5.22 $4.22 $0.05 $9.48
2012 $4.51 $3.42 $3.83 | $11.76
2013 $4.79 $1.85 - $6.64
2014 $4.57 $2.87 $1.18 $8.62
Average | $4.77 $3.09 $1.69 $9.13
2015 $1.22 $0.29 $0.57 $2.08
2016 $1.41 $2.48 $0.52 $4.42
2017 $1.05 $1.48 - $2.53
2018 $0.60 $1.80 $0.06 $2.46
Average [ $1.07 $1.51 $0.38 $2.87
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Appendix 1. Willapa Bay Chinook Spawner-Recruit
Assessment Overview

Dan Auerbach, Fish Management Division, WDFW Fish Program
November 3, 2020

Spawner-recruit (SR) relationships for natural origin Chinook salmon returning to Willapa Bay were
examined in support of a broader effort to review and evaluate the WDFW policy on Willapa Bay
fisheries management.

Willapa region staff have collected and compiled escapement, catch, and age composition data over many
years. These data permit the reconstruction of Chinook brood years 2000-2013 for individual sub-basins
as well as the bay as a whole. Fitting traditional Ricker spawner-recruit relationships to each of these
brood reconstructions offers a data-driven perspective on recent productivity and supports a discussion of
biologically meaningful escapement goals.

[Figure 1]

Across brood years, the average numbers of spawners and recruits varied by river system, with the
smaller Nemah/Palix diverging from the two larger aggregates. Table 1 shows the arithmetic mean of
spawners, recruits and recruits-per-spawner (R/S) over complete brood years (2000-2013). Note the
Nemah/Palix average is closer to the other systems after 2003 but is affected by several larger values
early in the series, as evident in the third and fourth rows of Figure 1. However, despite the distinct sub-
basin parameter estimates associated with these run size differences, the sum of the system-specific
reference points was very close to the value calculated for the aggregate Willapa Bay run.

Table 1: Average run size and productivity by system

Spawners Recruits R/S
Willapa Bay aggregate 2719 3902 1.543
Willapa/North/Smith 1442 2041 1.514
Nemah/Palix 149 252 3.339
Naselle/Bear 1128 1608 1.675

The spawners-at-replacement (S_rep) is a reference point at the intersection between the fitted Ricker
curve and the 1:1 line of recruits relative to spawners. It may be interpreted as a threshold above which
additional spawners would not be expected to produce additional recruits. For the aggregate Willapa Bay
run and for each sub-basin, the estimated S_rep values were slightly below the longstanding escapement
goals (Table 2).

Natural spawner estimated capacity S rep
Willapa Bay aggregate 4,353 3,967
Willapa/North/Smith 2,172 2,126
Nemah/Palix 328 263
Naselle/Bear 1,853 1,551
[Figure 2a — 2d]
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Examining the brood years 2007-2013 underscores the importance of continuing to collect high quality
data as the foundation for understanding trends in Willapa Bay productivity. Several consecutive years of
increasing spawners in the Willapa/North and Naselle/Bear sub-basins were followed by consecutive
declines after 2010. However, since 2013, the number of spawners has rebounded in the Willapa/North
system but not in the Naselle/Bear. Understanding the relationship between the number of spawners and
the number of fish returning from those broods depends on the ability to continue reconstructing runs and
developing brood tables with additional high-quality data.

[Figure 3]

Instream flow is a critical factor affecting the productivity of Chinook salmon (Bergendorf 2002).
Specifically, adult salmon are unable to reach spawning areas when low flows create shallow and/or
warm water barriers that impede movement. Accordingly, the long-term trends in daily flows at two
USGS streamflow gages on the Willapa and Naselle rivers were assessed to understand in-stream flow
patterns relative to Willapa Bay Chinook salmon. At both gages, daily flows during August and
September, when Willapa Bay Chinook characteristically re-enter freshwater, showed appreciable
declines over a period of record from 1962 to 2019. For example, at the Naselle gage, the median daily
flow in September decreased 35% from an average of 78 cfs during 1962-1981 to 51 cfs during 2000-
2019. Again, maintaining a program of high-quality monitoring is fundamental to our ability to recognize
and respond to changes in recruitment that may result from less water in the river when fish have
historically returned to spawn.

[Figure 4a &b]
Work Cited
Bergendorf, D. 2002. The Influence of In-stream Habitat Characteristics on Chinook

Salmon (Oncorhynchus tshawytscha). Technical Report prepared for NOAA Northwest Fisheries Science
Center, Seattle, WA.
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Figure 1: Relationships between spawners and recruits for the Willapa Bay aggregate (first column), and
the Willapa/North/Smith, Nemah/Palix and Naselle/Bear systems (second to fourth columns respectively).
Row (a) illustrates the time series of spawners, row (b) depicts the recruits relative to spawners, row (c)
shows the time series of recruits per spawner (rps), and row (d) illustrates recruits per spawner relative to
spawners.
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Figure 2a: Spawner time series (upper panel) and estimated Ricker spawner-recruit curves for the
aggregate Willapa Bay run. The current natural spawner estimated capacity (solid black line) is shown
relative to the fitted S_rep (dashed green line) and S_msy (dotted orange line). In the lower panel, the
thick black curve shows the best-fit parameter estimates, with 100 bootstrapped fits illustrated as light
grey curves and the full set of bootstrap S_msy estimates shown as short orange lines. These depict some
of the uncertainty associated with reference points.
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Figure 2b: Willapa & North River spawner time series (upper panel) and estimated Ricker spawner-
recruit curves. The current natural spawner estimated capacity (solid black line) is shown relative to the
fitted S_rep (dashed green line) and S_msy (dotted orange line). In the lower panel, the thick black curve
shows the best-fit parameter estimates, with 100 bootstrapped fits illustrated as light grey curves and the
full set of bootstrap S_msy estimates shown as short orange lines. These depict some of the uncertainty
associated with reference points.
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Figure 2c: Naselle and Bear River spawner time series (upper panel) and estimated Ricker spawner-
recruit curves. The current natural spawner estimated capacity (solid black line) is shown relative to the
fitted S_rep (dashed green line) and S_msy (dotted orange line). In the lower panel, the thick black curve
shows the best-fit parameter estimates, with 100 bootstrapped fits illustrated as light grey curves and the
full set of bootstrap S_msy estimates shown as short orange lines. These depict some of the uncertainty
associated with reference points.
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Figure 2d: Nemah and Palix River spawner time series (upper panel) and estimated Ricker spawner-
recruit curves. The current natural spawner estimated capacity (solid black line) is shown relative to the
fitted S_rep (dashed green line) and S_msy (dotted orange line). In the lower panel, the thick black curve
shows the best-fit parameter estimates, with 100 bootstrapped fits illustrated as light grey curves and the
full set of bootstrap S_msy estimates shown as short orange lines. These depict some of the uncertainty
associated with reference points.
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Figure 3: Number of natural origin spawners (escapement) by river, 2000-2019. Observations (solid
black line) are shown with a Loess smoother trend (blue lines) and associated confidence interval (shaded
colored area).
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Figure 4a: Per-month low (q10), median (g50) and high (q90) percentiles of daily flow at the Willapa

River USGS gage 12013500 from 1962-2019.
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Figure 4b: Per-month low (q10), median (g50) and high (q90) percentiles of daily flow at the Naselle
River USGS gage 12010000 from 1962-2019.
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Appendix 2. 2015-2018 Annual Willapa Bay Fishery
Management Presentations
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Willapa Bay Salmon Management Policy
2015 Season Review

Chad Herring — Fish Program
Washington Fish and Wildlife Commission Meeting
February 27, 2016 1

Purpose

* Brief Commission on implementation of
the Willapa Bay Salmon Management
Policy

* Report on public feedback

WA Dept. of Fish and Wildlife, Information subject to Commission Presentation
changes and amandments over time February 27, 2016
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Presentation QOutline

Review of Key Policy Elements

Review of 2015 Planning

Report on 2015 Actual Performance

Report on 2015 Recreational Monitoring
Feedback from the Public

2016 Implementation

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation
changes and amendments over time February 27, 2016

3
Key Policy Elements
* Enhance Conservation Focus
* Reduce Gear Conflict
a4
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Enhance Conservation Focus

* Implement Phase I: Chinook Rebuilding

— 20% harvest rate limit on Naselle and Willapa
River stocks

* Pursue Alternative Commercial Gears
— Additional mark selective fishery opportunities
— 1% of commercial impacts

* Hatchery Production
— 350K at Forks Creek Hatchery for 2015 brood year

W Dept. of Fish and Wildlife, Information subject to Commission Presentation 5
charges and amendments over time February 27, 2016

Reduce Gear Conflict

Chinook Fishery Management

* No commercial fisheries in areas 2T and 2U
prior to September 16.

* No commercial fisheries in areas 2M, 2N, 2P
and 2R until after Labor Day.

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation 5
changes and amendments overtirme February 27, 2016
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Review of 2015 Planning

* Constraining stocks
— Chinook and Chum

* Crafted fisheries to comply with key policy
elements

* Crafting alternative gear use on Naselle River
Chinook was difficult

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation
changes and amendments over time February 27, 2016

2015 Actual Performance

* Recreational Fishery
— CRC estimates for 2015 season not available
Extremely productive very early in the season
Difficult to assess impacts
— Need for additional monitoring
* Commercial Fishery
— Chinook catch rate higher than expected
— Could be due to forecasting, build-up issues and drought
* Total Collapse of Coho Fishery

— Commercial fishery — Scheduled 27 days in Sept. & Oct.
plus 20 days in Nov. but only fished 10 days in Sept.- Oct.
and no time in Nov.

— Recreational fishery limited to areas below hatcheries and
mark selective

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation
changes and amendments overtirme February 27, 2016
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2015 Actual Performance

* Chum
— Arrived earlier than normal
— Couldn’t find a way to access without impacting
Coho in order to provide commercial opportunity
* Chinook Pre-Spawn Mortality

— Drought related

— Highest on Naselle River, also observed in Nemah
and Willapa Rivers

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation 9
changes and amendments over time February 27, 2016

9
2015 Actual Performance
Willapa Bay Fall Chinook - Naturals
Metric Objective |Pre-Season| Actual*
Runsize 3,835 4,160
Spawners 4,353 3,100 2,043
Harvest Rate for 0 0 0 0 0 0
Willapa/Naselle 20%/20% |20%/18.8%(15.7%/19.3%
Alternative Gear or I1o o o o o
Willapa/Naselle 1%/1% |6.5%/1.1%| 2.5%/0.4%
* Preliminary data subject to change
10
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2015 Actual Performance

Willapa Bay Fall Chinook - Hatchery

Metric Pre-Season Actual*
Runsize 30,983 40,672
Escapement 18,394 28,845
Total Harvest Rate 40.6% 29.1%

* Preliminary data subject to change

WA Dept. of Fish and wildlife, Info rmation subject to
changes and amendments over time

Commission Presentation
February 27, 2016

11

11

2015 Actual Performance

Willapa Bay Coho - Naturals

Metric Objective Pre-Season Actual®
Runsize 38,505 18,112
Spawners 13,090 26,795 13,689
Willapa Bay Coho - Hatchery
Metric Pre-Season Actual*®
Runsize 41,116 22,722
Escapement 24,262 17,813

changes and amendments overtirme

WA Dept. of Fish and wildlife, Info rmation subject to

* Preliminary data subject to change

Commission Presentation

February 27, 2016

12

12
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2015 Actual Performance

Willapa Bay Fall Chum

Metric Objective | Pre-Season Actual*®

Runsize 39,994 48,756

Spawners 35,400 35,986 45,044
Harvest Rate 10% 10% 6.8%

* Preliminary data subject to change

Wa Dept. of Fish and wildlife, Information subject to

changes and amendments

overtime

Commission Presentation
February 27, 2016

13

13
2015 Actual Performance
Commercial Catch
Species Pre-Season Actual*®
Chinook 5,143 4,858
Coho 23,314 1,929
Chum 3,243 2,833
* Preliminary data subject to change
14
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2015 Actual Performance

Natural Origin Spawner Escapements

Species Basin Goal Actual® | % of Goal
North 991 173 17%
Willapa 1,181 1,064 90%
Chinook Palix 104 77 74%
Nemah 224 35 16%
Naselle 1,547 | 483’ 31%
Bear 306 211 69%
Coho* -- 13,090 | 13,689 105%
Chum -- 35,400 | 45,044 127%

2 Preliminary data subject to change

WA Dept. of Fish and wildlife, Info rmation subject to
changes and amendments over time

* Escapement estimated using in-season update model
1 Does notinclude 532 pre-spawn mortalities and 522 mortalitiesat the Naselle Hatchery

Commission Prese

ntation

February 27, 2016

15

15
2015 Actual Performance
Chinook Pre-Spawn Mortality - Females
Natural Hatchery
Naselle 532 1,865
Nemah 4 345
Willapa 18 96
* Preliminary data subject to change
16
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2015 Actual Performance

Willapa Bay Hatchery Surpluses - Hatchery

Species |Forks Creek| Nemah | Naselle Total

Chinook 12,012 72 3,494 15,578
Coho 2,454 0 6,284 8,738
Chum 4 0 0 4

Preliminary data subject to change

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation
changes and amendments over time February 27, 2016

17

17

2015 Recreational Monitoring

* Creel Sampling — Marine Area 2.1 Tokeland
— From Aug. 8 —Sept. 20
— 16 days sampled
— 285 boats
+ 708 anglers
* Voluntary Trip Reports
— From July 23 — Sept. 18
— 275 VTR forms handed out

— 72 VTR forms returned
* 136 anglers

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation
changes and amendments overtirme February 27, 2016

18

18
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2015 Recreational Monitoring

Creel VTR

Chinook Kept - Ad Clipped 306 87

Kept - Unmarked 0 2

Released - Ad Clipped 4 1

Released - Unmarked 116 33

Coho Kept - Ad Clipped 74 80
Kept - Unmarked 61 43

Released - Ad Clipped 3 0

Released - Unmarked 2 1

Chum 0 0

15

Public Feedback

* Commercial fishery
— Was not a viable fishery
— Throw out the “Willapa Plan”

— Harvest rate on unmarked Chinook should be capped
at 30%

— Did not like depending on Coho fishery for harvest
especially when the Coho fishery collapsed

— Did not like less access to Chinook

— Should have been allowed to access Chinook that died
in the rivers

— Increase Chinook production at all Willapa Bay
hatcheries

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation
changes and amendments overtirme February 27, 2016

20
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Public Feedback

* Recreational Fishery

— Mostly positive for Chinook fishery except limits
were too liberal

— Emergency regulations for Coho were too
restrictive

— Department prioritized recreational fishery over
conservation

— Better monitoring of recreational fishery is
necessary

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation
changes and amendments over time February 27, 2016

21

21

2016 Policy Implementation

* Constraining stocks
— Willapa River Fall Chinook — 20%
— Naselle River Fall Chinook — 20%
— Willapa Bay Chum — 10%
* |Implement change of the natural origin Coho escapement
goal to 13,600 from 13,090
* Continue to explore alternative gear
* Review the Chum natural spawning escapement goal

* New tools for in-season updates seemed to work in 2015
for Coho and Chum

— Will continue to refine those
* Address hatchery operations for natural origin Chinook
* QOcean Ranching Report

WA Dept. of Fish and wildlife, Info rmation subject to Commisgon Presentation

22
changes and amendments overtirme February 27, 2016

22

Comprehensive Review of the Willapa Bay 123
Salmon Management Policy C-3622 2015-2018



Willapa Bay Salmon Management Policy
2016 Season Review

Chad Herring — Fish Program
Washington Fish and Wildlife Commission Meeting
February 11, 2017 1

Presentation OQutline

Review of Key Policy Elements
— Enhance conservation focus
— Reduce gear conflict

Review of 2016 Planning

Report on 2016 Preliminary Performance

Report on 2016 Recreational Monitoring

* 2017 Implementation
W Dept. of Fish and Wildlife, Information subject to Cormnrmissicn Presentation 2
changes and amendments over time February 11, 2017
2
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Enhance Conservation Focus

* Implement Phase I: Chinook Rebuilding

— 20% harvest rate limit on Naselle and Willapa
River stocks

* Pursue Alternative Commercial Gears
— Additional mark selective fishery opportunities
— 6% of commercial impacts

WA Dept. of Fish and Wildlife, Information subject to

Commission Presentation
changes and amendments over time

February 11, 2017 3

Reduce Gear Conflict

Chinook Fishery Management

* No commercial fisheries 1n arecas 2T and 2U
prior to September 16.

» No commercial fisheries in areas 2M, 2N, 2P
and 2R until after Labor Day.

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation a
changes and amendments over time February 11, 2017
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Review of 2016 Planning

» Constraining stocks
— Chinook
— Chum

» Crafted fisherics to comply with key policy
clements

» Alternative gear proposals

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation 5
changes and amendments over time February 11, 2017

2016 Preliminary Performance

* Recreational Fishery
— CRC estimates for 2016 season not available
— Difficult to assess impacts
— Need for additional monitoring
— Local vs. non local
— Landowner issues
» Commercial Fishery
— Scheduled 50 openers
— Actual 42 openers
— Chum concern
— Tangle net

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation 5
changes and amendments over time February 11, 2017
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2016 Preliminary Performance
* Chinook

— Baseline genetic analysis

— Challenging river flows
— Lower than predicted natural origin return

* Coho
— Hatchery runsize higher than predicted

— Carcass recoveries

* Chum
— Lots of Chum
— In-season runsize update (ISU)

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation 7
changes and amendments over time February 11, 2017

7
2016 Preliminary Performance
Willapa Bay Fall Chinook - Naturals
Metric Objective Pre-Season| Actual*
Runsize 3,261 2,476
Spawners 4,353 2,610 1,581
Harvest Rate for 20% / 19.5% / 25.1%/
Willapa / Naselle 20% 19.4% 25.0%
Alternative Gear 2%/ 6.8% / 2.7% /
Willapa / Naselle 2% 11.0% 2.7%
* Preliminary data subject to change
8
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2016 Preliminary Performance
Willapa Bay Fall Chinook - Hatchery
Metric Pre-Season Actual*
Runsize 36,186 22,992
Escapement 19,977 12,766
Total Harvest Rate 44.8% 44.1%
* Preliminary data subject to change
9
2016 Preliminary Performance
Willapa Bay Coho - Naturals
Metric Objective Pre-Season |Preliminary*
Runsize 37,069 33,233
Spawners 13,6001 26,012 24,946
1 WDFW goal;, PFMC goal 17,200 naturally spawning Coho
Willapa Bay Coho - Hatchery
Metric Pre-Season Preliminary*
Runsize 23,810 42,920
Escapement 15,535 22,672
* Preliminary data subject to change
10
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2016 Preliminary Performance

Willapa Bay Fall Chum
Metric Objective | Pre-Season Actual*
Runsize 47,555 86,475
Spawners 35,400 42,855 80,748
Harvest Rate 10% 9.9% 6.6%

* Preliminary data subject to change

WA Dept. of Fish and Wildlife, Information subject to Commission Presentation
changes and amendments over titne February 11, 2017

11

11
2016 Preliminary Performance
Commercial Landed Catch
Species Pre-Season Actual*
Chinook 7,512 3,144
Coho 12,512 19,304
Chum 4,425 5,183
* Does not include estimated impacts and drop off
* Preliminary data subject to change
12
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2016 Preliminary Performance

Natural Origin Spawner Escapements

Species Basin Goal | Actual® % of Goal
North 991 194 20%
Willapa 1,181 575 49%
. Palix 104 17 16%
Chinook g 1 ah 24 | 154 | 69%
Naselle 1,547 597 39%
Bear 306 31 10%
Coho -- 13,600 | 24,946' | 183%
Chum -- 35,400 | 80,748 | 228%

1Escapement estimated using in-season update model
2 Preliminary data subject to change

W Dept. of Fish and Wildlife, Information subject to Cornrmission Presentation

changes and amendments over time February 11, 2017 13

13

2016 Preliminary Performance

Willapa Bay Chinook Natural Origin
Spawner Escapement
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Preliminary data subject to change

WA Dept. of Fish and Wildlife, Information subject to Comrnissicon Presentation

changes and amendments over time February 11, 2017 14
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2016 Preliminary Performance

Chinook Pre-Spawn Mortality - Females

Natural Hatchery
2015 2016 2015 2016

Basin

Naselle 532 24 1,865 5

Nemah 4 0 345 0

Willapa 18 0 96 0

Preliminary data subject to change

Wa Dept. of Fish and Wildlife, Information subjectto

Commission Presentation
changes and amendments over time

February 11, 2017 15

15

2016 Preliminary Performance

Willapa Bay Hatchery Surpluses - Hatchery

. Forks
Species Creek Nemah | Naselle Total
Chinook 2,598 901 1,019 4,518
Coho 4,755 19 8,549 13,323
Chum 20 0 0 20

Preliminary data subject to change

Wa Dept. of Fish and Wildlife, Information subjectto
changes and amendments over time

Commission Presentation 16
February 11, 2017

16
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2016 Recreational Monitoring

* Creel Sampling
— Marine Area 2.1 Tokeland & South Bend
— From August 1 — September 18, 2016
— 44 days sampled

— 1,414 interviews
+ 3,348 anglers

* Voluntary Trip Reports (VIR’s)
— From August 2 — September 15, 2016
— 360 VTR forms handed out

— 73 VTR forms returned
+ 20.3% return
* 168 anglers

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation

17

17
2016 Recreational Monitoring
Species Status Creel VTR
Kept - Ad Clipped 646 49
Chinook Kept — Unmarked 3 5
Released - Ad Clipped 20 5
Released - Unmarked 232 22
Kept - Ad Clipped 151 12
Coho Kept - Unmarl.(ed 54 0
Released - Ad Clipped 2 0
Released - Unmarked 3 0
Chum Released 1 0
18
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2017 Policy Implementation

Constraining stocks

— Willapa River Fall Chinook — 20%

— Naselle River Fall Chinook — 20%

— Willapa Bay Chum — 10%

Continue to explore alternative gear
— Floating pontoon fish trap

New tools for in-season updates seemed to
work in 2016 for Coho and Chum

— Will continue to refine those
— Chinook ISU

Wild Future Initiative

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation 19
changes and amendments over time February 11, 2017

15
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Willapa Bay Salmon Management Policy
2017 Season Review

Annette Hoffinann & Chad Herring— Region 6 Fish Program
Washington Fish and Wildlife Commission Meeting
December 9, 2017 1

Presentation OQutline

Review of Key Policy Elements
— Enhance conservation focus

— Reduce gear conflict

Review of 2017 Planning

Fishery Review

— Recreational

— Commercial
Stock Assessment

2018 Implementation

W Dept. of Fish and Wildlife, Information subject to Cormnrmissicn Presentation
changes and amendments over time Decernber 2, 2017
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Review of Key Policy Elements

* Implement Phase I: Chinook Rebuilding

— 20% harvest rate limit on Naselle and Willapa
River stocks

* Pursue Alternative Commercial Gears
— Additional mark selective fishery opportunities
— 6% of commercial impacts

* Prioritize Species Utilization by Sector
— Chinook recreational priority

— Coho and Chum commercial priority

WA Dept. of Fish and Wildlife, Information subject to Commission Presentation 3
changes and amendments over time December 9, 2017

Review of Key Policy Elements

Chinook Fishery Management

* No commercial fisheries 1n arecas 2T and 2U
prior to September 16.

» No commercial fisheries in areas 2M, 2N, 2P
and 2R until after Labor Day.

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation
changes and amendments over time December 9, 2017
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Review of 2017 Planning

» Constraining stocks

— Chinook

* Rebuilding

+ 20% harvest rate on Naselle and Willapa stocks
— Chum

e 10% harvest rate
e No commercial fisheries between October 13-31
» Alternative gear proposals
— Floating pontoon fish trap

Wa Dept. of Fish and Wildlife, Information subjectto Commission Presentation
changes and amendments over time December 9, 2017

Recreational Fishery Review

» Marine Areca 2-1
— Marine Area 2 rules
— August 15 — January 31s