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Washington Department of Fish and Wildlife _ 03/22/2014
North of Falcon Talking Points

What is North of Falcon?

Each year (February-April) state, federal, and tribal fishery managers plan recreational and
commercial saimon fisheries for the state and tribes

Pacific Fishery Management Council (PFMC) establishes ocean salmon seasons from three to
200 miles off the Pacific Coast ‘

"North of Falcon” (NOF) process involves a series of public and state/tribal meetings to
come to an agreement for the upcoming year's salmon fisheries

NOF is north of Cape Falcon in northern Oregon and encompasses Oregon and Washington
(Columbia River, Coast, and Puget Sound)

What Governmental Policies affects the NOF process?

The Boldt Decision (1974), which was upheld by the Supreme Court and based upon treaties
with the Puget Sound Treaty fribes to allow the state and tribes to manage their own
fisheries {co-managers) and share half of the harvestable salmon

Fisheries must not pose a jeopardy on Endangered Species Act (ESA)-listed fish such as
Puget Sound Chinook (1999)

U.5./Canada Pacific Salmon Treaty helps ensure enough fish destined for Puget Sound
rivers are allowed to pass through Canadian waters to be fished on by Washington anglers
and reach the spawning grounds (and vice versa for fish returning to Canada)

Conservation objectives are agreed to by the co-managers to ensure enough fish get past
fisheries and reach rivers to spawn and sustain the population

What are the steps?

Estimate the forecasted returns of individual hatchery and wild stocks of salmon

o Determine if enough fish are returning to aliow for harvest
Predict harvest for fribal and state recreational and commercial fisheries for Oregon and
Washington; include the northern fisheries (Alaska and Canada) too
Analyze forecast and harvest scenarios using the Fisheries Regulations Assessment Model
(FRAM) to determine whether proposed fishing plans meet management objectives (e.g.,
ESA impact limits) |
Negotiate with the recreational anglers, commercial fishers, and tribes to allow a fair
sharing of catch and ensure conservation objectives are met
Combine all Puget Sound and ocean fisheries into the "Agreed-to Fisheries Document” that
the recreational (sport) fishing rules pamphlet is based upon
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Glossary
AEQ: Adult equivalents (number of wild salmon that would have returned to the river if not killed
in fisheries)

CERC: Critical exploitation rate ceiling (minimum fishery impact allowed when a stock is in critically
low abundance, see LAT)

Constraining stock: Wild fish for a particular river that is estimated to be the most over-
impacted that will limit (or reduce) fishing opportunities

CWT: Coded-wire tag (placed in nose of juvenile salmon and recovered from adults that return to
estimate where the fish is from)

Encounters: Number of fish harvested plus released fish
ESA. Endangered Species Act

ERC: Exploitation rate ceiling (percent of returning wild salmon that can be killed in fisheries
without compromising stock recovery)

Escapement LAT: Escapement Low Abundance Threshold (minimum number of naturally spawning
salmon needed to self-sustain that stock; if below then stock is in critical status)

Exploitation Rate (ER): Percent of total mortality (i.e., in fisheries and on spawning grounds) that
oceurs in fisheries, including landed and non-landed fishery mortality components

Forecast: Estimated number of adult salmon that will return

FRAM: Fisheries Regulation Assessment Model (used to combine forecasts and harvest of
fisheries To estimate number of wild fish that will return to the rivers Yo spawn)

LCN: Lower Columbia Natural Tule Chinook (sometimes called LCR, Lower Columbia River, tule)
Mortality Rate: Percent of fish released fha‘r die due fo the encounter with handling

MSF: Mark-selective fisheries (hatchery targeted fishery where wild fish are released)

Natural Escapement: Number of salmon returning fo the spawning grounds for a particular stock
NOF: North of Falcon (process to establish salmon seasons for state and tribal fisheries)

NT: Non-treaty fisheries (sport and commercial including net and .’rroH)

SUS: Southern United States (WA, OR, CA)

SUS PT ER: Southern U.S. (WA, OR, CA) pre-terminal exploitation rate (caught in waters within
southern marine U.S.)

T: Treaty fisheries (tribal ceremonial/subsistence and commercial: net, freshwater net, troll (‘rr))‘

Total ER: Total exploitation rate for Alaska, Canada, and Southern U.S.



VI oc

ERAM/TAMM -gﬂshéfy.—relaté& mortality ratelé fé.rrr;Chinook salmon used for
Southern:U.8. fisheries, and proposed for 2014 pre-season modeling.

"Shaker"

Fishery: o , "Adult” | , .
{designated by.area, user Ff? heery Comments | .: Release Release - M?tﬁt;;r’ &
group, andfor. geariype) N £ Mottality | Mortality | 7 ty

‘Retention - N-Point Arena | - 14.0% n.a. 50% 7
PEMC. Ocean MSF N Point Arena 14.0% 14.0% 50%
Recreational® Retention N Paint Arena 14.0% 14.0% 50% ‘/
Retention S Point Aréna 23.0%° n.a. 5.0%"
PFMC Ocean Troll Retention " barbless 25.5% n.a 50% °
Area 5,87 T-Troll Retention barbless 25.5% n.a.” 5.0% '
Retention |- barbless 20.0% nac |  50%
Puget Sound PS : ) : .
Regrema]f‘ ) MSF barbiess 20:0% 10.0% | 50%
. . * Non-Retention barbless 20.0% 10.0% © 5.0%°
Buoy 10 Recreational notmodeled within FRAM na n.a. n.a.
Commercial Wet. - :
PS Areas 4B,5,8,6C PTGN, SN na n.a. 3@%
WA Coastal §Col R. Net | PTYGN, SN - na. na. f 30%)
PS Areas 6A,7,7A | PTGN, SN, Purse S { na na. 1.0%
NT P8 Areasi: - - gl . S
68.91219B.12C Pf GN, SN, Purse S n.a. ne. 1.0%
T PS Areas:7B,7C,7D PTYGN, SN, Purse § n.a. f.a. 1.0%
All other PS marine net. | Teérminal GN, SN . n.a. na. | 2.0%.
o ~ Non-Retention immature n.a. 450%"°- | -0.0%
PS Purse Seme . e E PO
- | Non-Retention mature f.a, 33.0% % 0.0%
PS Reef Net, Beach. Seme Non-Retention na 5%“ N
Freshwater Net “na. na. na.
Tangle Net MSF mature na. - | 40t052%"|  na
- Retention na. n.a. na. -
Frestiiatsr etenuon y .
Recreaﬁoﬁa]k::; o MSF . ] TAMM - TLE, 10.0% n.a.
i - Non-Retention TAMIM n.a. 10.0%° na.

®The “other” mortaizty rates (wmch 1nciuda drop»out and drop-off) are appised to ianded f sh (reten’non ﬁshenes)
thus FRAM does not assess “drop-off” in non-retention fisheries. Drop-cff (and release mortality) associated with
CNR fisheries are estimated outside the model and used 4s inpuis to the model.” For mark-selective fisheries -
(MSF) *other” mortality rates are applied fo lega! sized encounters of marked and unmarked fish.

¥ Rate assessed externally to FRAM.

None assessed.
¢ PT = Pre-terminal.

* Source: Salmon Technical Team (2000).

" Source: WDF et al. (1993).

8 Release Mortality rate variable between years, dependent upon gear regulations
" Nisqually Beach Seine release mortality rate

' Tangle Net release mortality rate range from 40% Bellingham Bay to 51% Nisgqually River




FR_AM/TAMVI fishery-related mortality rates for coho salmon used for Southern

U.S.fisheries, and proposed for 2014 pre-season modeling.

o Flshery =i . ' " .
" (designated by area, user F!? he;*y Comments 'n}}i:,?:;; 'Mgrttr;iei{y“
-~group, and/or.gear type) 1Ype
| Retention na’ 5.0%
PFMC Ocean 'MSF ' ~ Barbless 14.0% 5.0%
Recreatzonat ‘Non-Retentian | N. Pt. Arena 14.0% " 5.0% "
: Non-Retenion | S.Pt. Arend |  23.0%° 5.0% "
PFMC Ocean TTrofl -~ | Retenfon |-+ na® 5.0%
b . . ] Non-Retenfion 1T - 26:0%* 5.0% °
Area 5, BC Trcia °| ‘Retention na: 5.0%
2 '""R'e_tent_ion.. “nat e £.0%
Puge S"””‘i |'NonRetention | | 70%° 5.0%
Recreational S o :
‘ _ MSF barbiess 7.0% 5.0%:
WA Coastal Recreational|+Retention na C5.0%.
WA Coastal ationat| *Retent 5.0¢
oy 10 Rectestonal +MSF barbed 16.0% 5.0% .
uo creationa g
puoy 1 Recreatona! . MsF barbless |  14.0% 5.0%
Gilinet and Setnet o . 100% (2.0%)
PS Purse Seine 26.0%° 20%
PSResf Net. .0.0% 0.0%
Beach Seine - ?? na
Round Haul: + 26.0%° 20%
Freshwater Net  ° 777 20%
Freshwater Reareational | Non-Reterton. 10.0%* 5.0%" |

® The “other” mortality rates (which include drop-out and drop-off} are applied to landed fish
[rétention fisheries), thus FRAM does not assess "drop-off" in non-retention fisheries. Drop-off
heries-are-estimated o outside the model and
used as inputs to the model. . For mark-selectlve fisheries (MSF) “other” mortahty rates are
applied to encounters of marked and. unmarked fish. : _

\anu rele

® Rate assessed externally

“ None assessed.

ase mortality) associated with CNR fi

10 FRAM.

¢ Source: Salmon Technical Team (2000).

¢ Source: WDF et al. (1993).
"Release Mortai:ty rate variable between years, dependent upon gear regutat:ons




FISH AND WILDLIFE COMMISSION
POLICY DECISION

POLICY TITLE: 2013-2014 North of Falcon POLICY NUMBER: C.3608
Supersedes: C-3608, 2011-2012 Effective Date: February 8, 2013
Termination Date: December 31, 2014
. } fzﬁi by 4""“*"5*“2& T T
See Also: Policy C-3001 Approved by Chair
Poticy C-3620 Washington Fish and Wildlife Commission, oaos/zo13

North of Faicon Policy

This Policy will guide Department staff in considering conservation, aliocation, in-season management,
and monitoring issues associated with the annual salmon fishery planning process known as "North of
Falcon.” When considering management issues, Department staff will ensure that decisions are made
consistent with: the Depariment’s statutory authority; U.S. v. Washington: U.S. v. Oregon: the
Endangered Species Act; the Puget Sound Chinook Harvest Management Plan; the Pacific Salmon
Treaty: the Pacific Fishery Management Council's Framework Saimon Management Plan; periinent
state/tribal agreements; and the applicable Fish and Wildlife Commission policies.

The Departiment will implement this Policy consistent with the purposes and intended outcomes
described in the 21st Century Salmon and Steethead Planning Project including:

« Salmon and steeihead will be managed to recover and assure sustainability in a way that is
science-based, well-gocumented, transparent, well-comrnunicated, and accourable.

« Fisheries will be managed to meet or exceed ESA, recovery, and conservation goals; and
harvest management measures will protect and promote the long-term well-being of the
commercial and recreaticnal fisheries.

Fishery Management
General

« On a statewide basis, fishing opportunities wilt be provided when they can be directed at healthy
wiid a2nd hatchery stocks.

«  Selective fishing methods and gears that maximize fishing opportunity and minimize impacts on
depressed stocks will be utilized 1o the fullest exient possible taking into consideration legal
constraints on implementation and budgetary limits associated with required sampling,
monkering and enforcement programs.

«  When assessed from z statewide perspective, fishing directed at chinook, coho. pink, sockeye,
or chum salmon will not be exclusively reserved for either sport or commercial ugers,

« When managing sport fisheries, meaninghul recreational fishing opportunities will be distributed
equitably across fishing areas and reflect the diverse interests of fishers, including retention and
catch and release fisheries,

» The Department will seek non-treaty fishing access fo unutilized portions of reaty harvest
allocations through the implemeniation of pre-season agreemenis, taking into consideration
changes in abundance, fishery conflicts, and factors that may influence attainment of spawning
escapement objectives,

Washingion Fish and Whdhfe Commission kdopied Feb. &, 2013
Morth of Falcon, Policy C-3608
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Sockeve, Chum, and Pink Salmon

« For fisheries directed at Fraser River-origin chum, pink, and sockeye stocks, the majority of
harvest will be provided to the commercial fisheries.

« [orfisheries directed at harvesiable Puget Sound-origin chum stocks, the majority of harvest
will be provided to the commercial fisheries.

« Forfisheries directed at Lake Washington sockeye, the first 200,000 non-treaty harvest will be
provided to recreational fishers. if the allowable non-treaty harvest is greater than 200,000,
commercial harvest directed at this stock may be considered.

« For fisheries directed at harvesiable Puget Sound origin pink saimon, seasons will be
established that provide meaningful opportunities for both recreational and commercial fisheries
while minimizing gear and other fishery conflicts,

Chinook and Coho Salmon

« The Puget Sound harvest management objectives for chinook and coho stocks, in priority order,
are to: (1) provide meaningful recreational fishing opportunities; and (2) idendify and provide
opportunities for commercial harvest. When managing sport fisheries in this region, recreational
opportunities will be distributed equitably across fishing areas, considering factors such as: the
uniqueness of each area; the availability of opportunities for varicus species in each area
throughout the season; the desire {o provide high levels of total recreational opportunity; and the
biclogical impacts.

+« Grays Harbor harvest management objectives shall include opporiunities for both the
recrestional and commercial fisheries,

+ The Fish and Wildiife Commission's policy on Columbia River Salmon Management (POL-
C3620) shall guide pre-season and in-season planning of Columbia River salmon fisheries.
Columbia River harvest management regimes shall be developed in cooperation with Oregon
Depariment of Fish and Wildlife representatives.

« Willapa Bay harvest management shall be consistent with Willapa Bay Framework management
objectives. The following general intent shall apply: Willapa Bay harvest management objectives
shall include meaningful opportunities for both recreational and commercial fisheries.

+ Pacific Ocean harvest shail be managed consistent with the Pacific Fishery Management
Council's Framework Salmon Management Plan and the National Standards that provide for fair
and equitable allocation of fishing privileges among various fishers.

in-Season Management

« When in-season management actions are taken, they will be implemented in a manner that is
consistent with pre-season conservation and harvest management objectives, and the fishery
intent developed through the North of Falcon process.

Monitoring, Sampling and Enforcement

« Monitering, sampling and enforcement programs will be provided to account for species and
popuiation impacts of all fisheries and to ensure compliance with state reguiations.

« Fishery participants will be required to comply with fishery mionitoring and evaluation programs
designed to account for species and population impacts.

Gear and Fishery Conflicts

« Recreational and commercial fisheries shall be structured to minimize gear and other fishery
conflicts. Unanticipated fishery interaction issues identified in-seascn, including conflicts with

Washington Fish and Wildlife Commission Adopted Feb. 8, 2013
MNorth of Falcon, Policy C-3608
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fisheries directed at other species, shall be resohlved by involving the appropriate sport and
commercial represenatives in a dispute resclution process managed by Depariment siaff.

tncidental Mortalities

« The Department will manage fisheries to minimize mortalities on non-target species (e.q.
rockfish, sea birds, eic.). Management regimes will include strategies to limit seabird mortslities
consistent with the federal Migratory Bird Treaty Act.

Communications

« The Department shall strive to make ongoing improvements for effective public involvement
during the North of Falcon planning process and annual salmon fishery implementation,
incorporating the following intents:

o North of Falcon participants will be included as cbservers during appropriate stateftribal
discussions of fishery issues.

o all decisions made during the North of Falcon process will be recorded in writing.

o variety of tools will be used o effectively communicate with the public, to receive input
on pre-seascn planning or in-season fishery issues, and to make available the record of
decisions. Such tools will inciude: recreational and commercial advisory groups: public
workshops to address key issues; the WDFW North of Faloon Web site: and in-season
tele~conferences.,

Oiher Species

« The Fish and Wildliie Commission’s policy on Lower Columbia Sturgeon Management (POL-
C3001) shall guide pre-seascn and in-season planning of Columbia River and coastal sturgeon
fisheries and related incidental impacts. Management of Willapa Bay sturgeon fisheries will be
further guided by Willapa Bay Framework management objectives,

Delegation of Authority

The Fish and Wiidlife Commission delegates the authority 1o the Director to make harvest agreements
with Northwest treaty tribes and other governmental agencies, and adopt permanent and emergency
reguiations resulting from the agreements made during the annual North of Falcon process.

Washingion Fish ang Wiidlife Commissian Adaopied Feb. B, 2013

Nerth of Falcon, Policy (-3608
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POLICY TITLE: Washington Department of Fish and Wildlife
Hatchery and Fishery Reform POLICY NUMBER: C-361¢

Effective Date: November 6, 2009

Approved by M“’/ owda W‘»U{a/‘—',cmir

Washington Fish and Wildlife Commission

Supersedes: N/A

See Also:

Purpose
The purpose of this Washington Department of Fish and Wildlife policy is to advance

the conservation and recovery of wild salmon and steelhead by promoting and guiding
the implementation of hatchery reform.

Definition and Intent

Hatchery reform is the scientific and systematic redesign of hatchery programs to help
recover wild salmon and steelhead and support sustainable fisheries. The intent of
hatchery reform is to improve hatchery effectiveness, ensure compatibility between
hatchery production and salmon recovery plans and rebuilding programs, and support
sustainable fisheries.

General Policy Statement
The Washington Department of Fish and Wildlife (Department) shall promote the

conservation and recovery of wild salmon and steelhead and provide fishery-related
benefits by establishing clear goals for each state hatchery, conducting scientifically
defensible-operations, and using informed decision making to improve management.
Furthermore, it is recognized that many state operated hatcheries are subject to
provisions under U.S. v. Washington and U.S. v. Oregon and that hatchery reform
actions must be done in close coordination with tribal co-managers.

Artificial production programs wili be desighated as one of the foliowing:

» Conservation Programs. Artificial production programs implemented with a
conservation objective shall have a net aggregate benefit for the diversity, spatial
structure, productivity, and abundance of the target wild population.

¢ Harvest Programs. Artificial production programs implemented to enhance
harvest opportunities shall provide fishery benefits while allowing watershed-
specific goals for the diversity, spatial structure, productivity, and abundance of
wild populations to be met.

State commercial and recreational fisheries will need to increasingly focus on the

Washington Fish and Wildlife Commission Policy €-361¢
Pgtof3



harvest of abundant hatchery fish. As a general policy, the Department shail implement
mark-selective salmon and steelhead fisheries, unless the wild populations substantially
affected by the fishery are meeting spawner and broodstock management objectives.

In addition, the Department may consider other management approaches provided they
are as or more effective than a mark selective fishery in achieving spawner and
broodstock management objectives.

Hatchery reform should be implemented as part of an “all-H” strategy that integrates
hatchery, harvest, and habitat actions. Although this policy focuses on hatchery and
harvest reform, in no way does it diminish the significance of habitat protection and
restoration.

In implemeniting the policy guidelines the Department shall work with the tribes in a

manner that is consistent with U.S. v. Washington and U.S. v. Oregon and other
applicable state laws and agreements or federal laws and agreements.

Policy Guidelines

1. Use the principles, standards, and recommendations of the Hatchery Scientific
Review Group (HSRG) to guide the management of hatcheries operated by the
Department. In particular, promote the achievement of hatchery goals through
adaptive management based on a structured monitoring, evaluation, and
research program.

2. The Department will prioritize and 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 naturai
production working toward a goat of achieving the HSRG broodstock standards
for 100% of the hatchery programs by 2015.

3. Develop watershed-specific action plans that systematically implement-hatchery
reform as part of a comprehensive, integrated (All-H) strategy for meeting
conservation and harvest goals at the watershed and Evolutionarily Significant
Unit (ESU)/Distinct Population Segment (DPS) levels. Action Plans will include
development of stock (watershed) specific population designations and
application of HSRG broodstock management standards. In addition, plans will
include a time-line for implementation, strategies for funding, estimated costs
including updates to cost figures each biennium.

4. Externally mark all Chinook, coho and steelhead artificial production that is
intended to be used for harvest except as modified by state-tribal agreements or
for conservation or research needs. :

5. Secure necessary funding to ensure that Department-operated hatchery facilities
comply with environmental regulations for passage facilities, water intake
screening, and poliutant control systems.

Washington Fish and Wildlfe Commission Policy €-3861%
Pg2of3



o

Implement hatchery reform actions on a schedule that meets or exceeds the
benchmarks identified in the 21* Century Salmon and Steelhead Framework.
7. Provide an annual report to the Fish and Wildlife Commission on progress of
implementation.

8. Develop, promote and impiement alternative fishing gear to maximize catch of
hatchery-origin fish with minimal mortality to native salmon and steelhead.

9. Seek funding from all potential socurces to implement hatchery reform and
seleclive fisheries.

10. Define “full implementation” of state-managed mark selective recreational and
commercial fisheries and develop an impiementation schedule.

11. Work with tribal co-managers to establish network of Wild Salmonid Management
Zones (WSMZ)1 across the state where wild stocks are largely protected from
the effects of same species hatchery programs. The Department will have a goal
of establishing at least one WSMZ for each species in each major population
group (bio-geographical region, strata) in each ESU/DPS. Each stock selected
for inclusion in the WSMZ must be sufficiently abundant and productive to be
self-sustaining in the future. Fisheries can be conducted in WSMZ if wild stock
management objectives are met as well as any necessary federal ESA
determinations are received.

1 Wild Salmonid Management Zone is equal in meaning and appHeation ro the term of "Wild Stock Gene Bank” as used and
defined in the Statewide Steeihead Management Plan.

Washingten Fish and Wildlife Commission Policy C-361%%
Pgl3of3






March 31, 2014

GRAYS HARBOR AND WILLAPA BAY
COMMERICAL SALMON FISHERIES’ MORTALITY RATES

INTRODUCTION

The Independent Fisheries Science Panel (IFSP) was tasked to provide recommendations on the
release mortality rates to be used in the preseason planning of commercial salmon fisheries in
Grays Harbor and Willapa Bay. From the IFSP’s statement of work:

“The IFSP final report will address the following questions and include rationale for each
response:

1. What are the recommended mortality rates for Chinook and chum salmon released in
the fisheries described in Table 1 and with fishers complying with the applicable rules
and the practices described in the Fish Friendly workshops?

Table 1. Fishery Locations, Time Periods, Gear, and WACs for Consideration by the

1FSP

Fishery Location Time Period Gear Rules

Grays Harbor (areas 2A, 2b, 2C, 2D Weeks 40-48 Gillnet, 6 4" max. mesh WAC 220-36-023

Grays Harbor (areas 24, 2b, 2C, 2D)  Weeks 40-48 Tangle net, 4 ¥4 max. mesh  WAC 220-36-023

Willapa Bay (areas 2M-2T) Mid-August through Gillnet, 9” max. mesh WAC 220-40-021

Mid-September WAC-220-—40-027

Willapa Bay (areas 2M-2T) Mid-September through  Gillnet, 6 4™ max. mesh WAC-220-40-021

October 31 WAC-220-40-021

2. For these same fisheries, what are the recommended mortality rates for Chinook and
chum salmon released taking into consideration actual practices in the fisheries?

3. [fany mortality rates differed between your responses to guestions | and 2, what
were the major compliance issues that were the source of this difference?”

The statement of work further stated, *...the types of information that the IFSP shall rely upon
shall include the following:
¢ [ishery rules codified in the Washington Administrative Code.
¢ Reports and publications on release mortality rates in Grays Harbor, Willapa Bay, and in
other locations with similar fisheries.
o TFishery data including encounter rates, harvest rates, and the condition of Chinook
salmon released. ,
e Environmental data including water temperature and salinity.
¢ Fisher behavior and compliance with rules.”




This project was initiated on February 18, 2014.

The TFSP received information from the Department, the Twin Harbors Fish & Wildlife
Advocacy (Advocacy) and from commercial fishers, including scientific literature, pertinent
reports and analyses of the fisheries, previous reviews of mortality rates, environmental data, and
testimonials (see Appendix 4).

The ISFP participated in a workshop on February 26, 2014 in Olympia Washington where they
were provided presentations by the Department, the Advocacy and commercial fishers.
Following the presentations, the attending public was provided time to provide additional
testimony.

The ISFP consisted of Chair, Lars Mobrand, biometrician, Alex Wertheimer, fisheries
consultant, and Stephen Smith, fisheries consultant. The ISFP was assisted by Jeannie Heltzel,
biometrician.

A draft report was provided to the Department on March 11, 2014, The ISFP received comments
on the draft report from the Advocacy on March 18™, the Department on March 19" and from a
representative of the Willapa Bay and Grays Harbor Gillnetters Associations on March 19,

The ISFP considered these comments and comments from the Quinault Tribe forwarded by the
Department in finalizing this report.

The Department’s and Advocacy’s comments requested the ISFP’s thoughts on non-retention
mortality for coho salmon. Unfortunately, the ISFP did not have the time and resources to
presently conduct similar analyses for coho salmon.

SUMMARY OF SCIENTIFIC LITERATURE, DATA AND OTHER INFORMATION

The ISFP reviewed rescarch results and recommendations from a number of scientific reports
addressing release mortalities associated with commercial net fisheries, particularly the results of
research on the Columbia River and Willapa Bay as reported by Ashbrook et al. (2004, 2007,
2009) and Vander Haegen et al. (2001, 2002, 2004). A summary of literature considered by the
ISFP is provided in Appendix I, wherein the ISFP has summarized the results of this research
and the important biological, environmental and fishery variables associated with the studies that
could be pertinent to the Willapa Bay and Grays Harbor fisheries,

The ISFP reviewed and applied other literature on the biology of Chinook and chum salmon, the
potential effects of environmental factors on fish survival generally and specifically to potential
stresses encountered in fisheries, and on the general effects of stress to fish health. The ISFP
examined reports and analyses provided by the Department addressing environmental data (tides,
temperature, and salinity) and aspects of the fisheries in Willapa Bay and Grays Harbor,
including observer reports. Environmental data from the literature was also reviewed. Analyses
of gillnet and tangle net mortalities by the Department and other fishery management entities
were examined and considered. All of the information considered by the ISFP is documented in
Appendix 4.



In preparing its report, the ISFP sought to apply the ‘best available scientific information” in
forming recommendations that would assist the Department in pre-season planning for fisheries
in Willapa Bay and Grays Harbor. In developing its response to Question #1 above for Chinook,
the ISFP relied on the quantitative information from studies of fisheries non-retention mortalities
conducted in the Columbia River and Willapa Bay (see Appendix 3). In responding to Questions
#2 and #3, and effects on chum the ISFP supplemented this quantitative information with
qualitative information on many factors that may affect, or may be perceived to affect, fishery
mortalities (Appendix 2),

The IFSP based its analysis and recommendations on the scientific literature pertaining to release
mortalities from commercial fishery gears that was provided by the Department and could be
gathered independently given the time and resources available. The ISFP also examined
scientific literature addressing biological, environmental and fishery factors related to the
fisheries and species of concern.

Coneerning the task of recommending “...mortality rates for Chinook and chum salmon released
in the fisheries...” the IFSP defined reiease mortalities as:

Landed salmon that a) were intended for release and b) died before or subsequent to
release as a result having been landed. Separate estimates were made for immediate and
post-release mortality.

Drop-out mortality and any loss of reproductive success are also potential effects of capture and
release of salmon, but the ISFP was instructed not to consider those effects in its
recommendation of release mortality rates.

The ISFP notes that research on non-retention fish mortality has attempted to minimize mortality
by reducing soak times and applying the best, Fish Friendly handling methods for captured fish
rather than mimicking the WAC and actual fishery practices. As a result, research results
provide a minimum estimation of non-retention mortality relative to the corresponding fisheries.



IFSP CONCLUSIONS

Table 1 provides the IFSP’s conclusions regarding mortality rates for Chinook salmon released
in the Grays Harbor and Willapa Bay with fishers fully complying with the applicable
Washington Administrative Code (WAC) and the practices described in the Fish Friendly
workshops as exemplified by the techniques used in the research studies (Question #1). These
mortality figures are also the ISFP’s best estimate for chum salmon. These would be minimum
non-retention mortality rates,

Table 1. Chinook Salmon Release Mortality Rates for Gillnet and Tangle Net
Fisheries Applving ‘Fish Friendly’ Techniques.

Location Gear Period (week) Areas Total Release Mortality
Grays Harbor 6.5” Gillnet 40-48 2A-2D 51% '
Grays Harbor 4.25” Tangle 40-48 2A-2D 24%

Willapa Bay 9 Gillnet 33-38 2M-2T 58%

Willapa Bay 6.5” Gillnet 39-44 ZM-2T 51%

Table 2 provides the IFSP’s conclusion regarding mortality rates for Chinook salmon released in
the Grays Harbor and Willapa Bay taking into consideration actual practices in the fisheries
{Question #2). Again, these are also the ISFP’s best estimate for chum salmon. In actual
practice, the release mortalities would likely be greater than those estimated for the Fish Friendly
scenario. The IFSP did not derive a quantitative recommendation for the survival adjustment to
actual practice; however, the example in Table 2 tllustrates a reasonable approximation.

The reader is referred to Appendix 3 for methods and calculations for the results shown in Tables
1 and 2. From the analyses in Appendix 3, the ISFP selected the research results from net mesh
sizes less than six inches to represent the actual fisheries with 6.5 inch maximum mesh as the
Department and fishers provided information that most fishers use nets with 5.25 - 5.75 inch
mesh size in these fisheries (see Appendix 2, Net Gear).

Table 2. Chinook Salmon Release Mortality Rates for Gillnet and Tangie Net
Fisheries Considering Actual Practices in the Fisheries.

Location Gear Period (week) Areas Total Release Mortality
Grays Harbor 6.5 Gillnet 40-48 2A-2D 36%
Grays Harbor 4.25” Tangle 40-48 2A-2D 31%
Willapa Bay 9” Gillnet 33-38 2M-2T 62%
Willapa Bay 6.5” Gillnet 30-44 2M-2T 56%




Per Question #3, the release mortality rates shown in Table 2 were attributed to:

1. Testimony and presentations from commercial fishermen asserting high compliance by a
large majority of the fleet and an understanding of the necessity and value of compliance.

2. Observer data indicating that soak times are shorter than those that were used historically or
required by regulation (45 minutes) and that mandated recovery tanks are utilized by the
fleet, indicating that there is broad compliance with the regulations.

3. Athigh catch rates of target species, increased soak times due to the time it takes to work
the net; as soak time increases, so does mortality (Buchanan et al. 2002). The ISFP also
understands that soak times can increase when fishers need to remove grass from their nets.

4. The Washington Administrative Code provides for soak times up to 45 minutes, yet soak
times within research studies that produced the mortality estimates were generally half that
tume.

5. Recovery tanks becoming over-crowded if encounter rates of non-targeted salmon, e.g. wild
Chinook and chum salmon, are high.

6. Evidence presented to the ISFP that at least in some instances, fishery operations do not
fully comply with the fish-friendly prescriptions for non-retention mortality. This evidence
included submitted statements, and testimony at the workshop. Reported deviations from
fish-friendly operations included longer soak times, rough handling and handling fish by
gills, non-functioning recovery tanks, and underuse of recovery tanks.

7. Enforcement personnel issuance of citations for non-compliance.

The ISFP concluded that the research studies cited in Appendix 3 provided the best available
estimates of non-retention mortality rates for all locations, time strata, and environmental
conditions of each fishery within the bays,

Evidence presented to the ISFP indicates that Fish Friendly handling procedures may, or perhaps
cannot, always be followed as implemented by research teams; consequently release mortalities
in the fisheries will be higher in actual practice. The mortality rates from Table 2 above reflect a)
evidence of deviations from techniques used in research studies, and b) qualitative information
regarding the possible impacts of different environmental conditions in Willapa Bay and Grays
Harbor relative to Columbia River conditions. The ISFP based its conclusions on the scientific
literature and research conducted under specified, controlled conditions. The issue of compliance
thus relates more to how closely the commercial fisheries adhere to the methods and techniques
reported in that research, than on deviations of the commercial fisheries from implementing the
Washington Admunistrative Code.



IESP RECOMMENDATIONS

ADDITIONAL RESEARCH:

The ISFP recommends that the Department continue research studies in Willapa Bay to better
estimate long-term caich and release mortalities associated with commercial fisheries. Future
research should attempt to mirror the actual fishery and in mesh size, soak time and handling
procedures, including use of recovery boxes. Prior to research, the parameters of a future fishery
should be discussed with the commercial fishers to ensure the research closely approximates
future fishery practices and conditions.

Research should quantify immediate mortality, and post-release mortality up to and including
effects on reproductive success (to fed fry stage) of released female fish in a hatchery. The
Department should consider using a passive trapping device to collect control fish in the lower
bay, apply PIT tags, and deploy PIT tag detection arrays in rivers upstream of the fisheries and at
appropriate hatcheries. PIT tagging of released fish should denote species, size, sex and release
condition. Commercial and sport harvest should be monitored for PIT tag detection,

The survival effects of net encounters (drop-off mortality) and pinniped inferactions pre- and
post-capture should also be considered in a research design.

DROP-OFF MORTALITY:

The IFSP was mstructed not to include drop-off mortality 1n its evaluation of release mortality,
but a total accounting of the mortality associated with fishing should include drop-off mortality.
It is included in other WDFW models, and should be included in the assessment of fishing
mortality associated with the fisheries in Willapa Bay and Grays Harbor.

REDUCING STRESS IN FISHERIES:

From the ISFP’s review of the literature, it is evident that non-retention commercial and sport
fisheries conducted in warmer, estuarine waters should be regulated to minimize the period and
extent of stress to fish during capture and release. For commercial fisheries, the time from fish
encounter with a net to time of potential release could be reduced to limit stress and likely
mortality. The Department and fishers may want to consider shorter WAC soak times and mesh
sizes (tangle nets) that reduce handling time, including ease of fish removal from the net.

ACTUAL FISHERY PRACTICE RELATIVE TO FISH FRIENDLY RESEARCH:

‘When considering the fishery compliance as it relates to release mortalities, the ISFP understands

- that the Department may consider a compliance rate other than the example suggested in Table 2.
To assist the Department, the ISFP believes the best available science supports gillnet and tangle
net non-retention rates relative to the degree of compliance as indicated in Table 3 below.



Table 3. Relationship of Fishery Compliance (Actual Practice Rate) to Total Non-
Retention Mortality Rate for Willapa Bay and Grays Harbor Commercial

Fisheries.

Actual Practice | Large Mesh Small Mesh Tangle Net

Rate Mortality Rate Mortality Rate Mortality Rate

: 100% 58% 51% 24%
90% 62% 56% 31%
80% 67% 61% 39%
70% T1% 66% _ 47%
60% 75% 70% 54%
50% 79% 75% 62%
40% 83% 80% 69%
30% 87% 85% 77%
20% 92% 90% - 85%
10% 96% ' 95% - 92%
0% 100% 100% - 100%
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APPENDIX 2. Factors Considered in Addressing Fishery Mortality Rates

In addition to the quantitative results on non-retention mortality rates (Appendix 3), the ISFP
considered biological, environmental and commercial fishery factors applicable, or perceived to
be applicable, to non-retention mortalities in Willapa Bay and Grays Harbor. These factors were
qualitatively considered by the ISFP when importing research results on Columbia River spring
Chinook to Willapa Bay and Grays Harbor and in considering post release survival. Some
factors were also considered by the ISFP as potentially affecting fish stress and survival, possibly
when actual fishery practices were not aligned with Fish Friendly techniques.

BIOLOGICAL FACTORS

Several biological factors affecting, or perceived to affect, release mortalities were considered.

MATURATION CONDITION:

As Pacific salmon approach sexual maturity, they undergo major morphological and
physiological changes. In the ocean environment, the fish are silvery with highly deciduous
scales, and are fusiform shaped with minor or no external differences between males and
females. As the fish mature, their scales become “set” in the scale pockets, the mucous layer on

~ their skin thickens, gonads greatly increase in size, skin coloration changes (“watermarking”,
“blushing™), and males and females develop different morphological sexual characteristics.
Pacific salmon that are close to maturity are resistant to stress, and exhibit lower mortality after
being exposed to capture stress than fish caught and released in marine or estuarine environments
{(Raby et al. 2013; PSC 2004; Vincent-Lang et al. 1993).

Distance to spawning grounds is often associated with the maturation condition of Pacific
salmon when they move from the ocean to their freshwater habitats, and the time they will be in
freshwater prior to spawning. Fish with shorter migration distances in freshwater, such as
Washington Coast fall-run Chinook and chum salmon, are more advanced in their maturation
condition than fish with long freshwater migration distances, such as Columbia River spring-run
Chinook salmon. Coastal fish can exhibit blushing or watermarking and obvious differences in
morphology between sexes at freshwater entry, whereas Columbia River spring-run Chinook
salmon are typically “ocean-bright” with deciduous scales. As such, the coastal fish may be more
resistant to capture stress at first entry to freshwater, assuming they are captured in habitats that
pose similar physiological challenges to the fish. Also, shorter time to spawning means that the
fish most survive the stress of capture and release for a shorter duration until completing their
maturation and reproducing.

The ISFP assumes that the fall running salmon in Willapa Bay and Grays Harbor are further

mature than the spring Chinook studied in the Columbia River. This difference could make the
fall salmon generally less vulnerable to the handling injuries.
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ADAPTATION TO FRESHWATER:

Pacific salinon are well-known for their anadromous behavior, which requires them to be capable
of living in both freshwater and marine habitats. These habitats require extremely different
physiological responses (Clark and Hirano 1995). In marine habitats, salmon must retain water
and excrete excess salts. They produce little urine, and actively excrete ions through specialized
chioride cells in their gills. In freshwater, the kidneys produce copious amounts of urine, and
ioms for salts are actively taken up from the surrounding water by the chloride cells. These
processes are hormonally mediated. As maturing salmon enter estuarine waters, they transition
from one physiological state to the other. There is evidence that during this estuarine residency
and physiological transition, salmon are more susceptible to stress, including capture stress. For

- example, mortality following catch-and-release on recreational fishing gear was much higher for
coho salmon captured in an estuary than those captured in freshwater (Vincent-Lang et al. 1993),
and Baranski {(1980) observed much higher mortality for Chinook salmon captured by netting in
the Skagit River estuary than in freshwater. The differences observed are probably an interaction
of maturation condition and physiological stress during transition. However, the substantially
higher immediate mortality reported by Ashbrook et al. (2007) for fall Chinook in the Willapa
Bay estuary captured by gilinet or tangle net relative to spring Chinook captured in freshwater in
the Columbia River (Figure A3-1) indicated that the fall-run fish were much more sensitive in
the estuarine environment regardless of more advanced maturation condition associated with
shorter freshwater migration distances.

The ISFP assumes that salmon in all {ishing areds within Willapa Bay and Grays Harbor can be
more vulnerable to injury and stress from fishing activities compared to results from spring
Chinook in the Columbia River. This vulnerability is expressed in the immediate mortality rates.
The ISFP assumes such increased vulnerability carries through into long-term mortality.

ABUNDANCE AND MARK RATE:

Abundance of target fish, such as marked hatchery Chinook salmon, and of non-retained fish
such as unmarked wild Chinook salmon, can affect the soak time and handling of fish captured
in gillnets or tangle nets. At high abundance, soak times can tend to increase because of the time
required to remove fish for either harvest or release; as soak time increases, so does mortality
associated with capture and release from the nets (Buchanan et al. 2002). At lower mark rates,
the probability of over-loading recovery boxes increases, which affects the capability of the
fishers to hold fish for sufficient time for revival to better condition at release. '

The ISFP assumes that mortality rates can be expected to increase with greater abundance and
encounters of both targeted and non-targeted fish. Similarly, lower mark rates of Chinook

combined with higher abundance of {ish can lead to less than optimal use of recovery boxes.

MULTIPLE RECAPTURES:

Multiple recaptures occur when fish that are captured and released in a selective fishery are
subsequently captured again in the same or sequential fisheries. In considering mortality impacts
in selective fisheries, when mortality is estimated by inferring the exploitation rate of the
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released component from the exploitation rate of the harvested component, release mortality
rates must be adjusted for multiple recaptures or release mortality will be underestimated (PSC
1995). In the case of the Grays Harbor and Willapa Bay net fisheries, total encounters of non-
retained fish are estimated from observer (and log book) data. Recaptured fish are included as an
encounter, and thus taken into account in terms of assessing non-retention mortality. There may
be a bias to applying a “first-encounter” mortality rate to a fish that is recaptured. The stress of
the first capture may make the fish more sensitive to the second stress, and thus cause higher
mortality. We have no information to assess the frequency of multiple recaptures or the increase
to the mortality rate upon recapture. However, we note that with gillnets the survival rate of a
fish that is recaptured rapidly approaches zero. If we assume 50% survival for the first and
subsequent recaptures, the probability of a fish surviving multiple recaptures is minimally 25%
for one recapture, and minimally12.5% for three recaptures. Thus the overall effect of any
additional mortality associated with recapture is likely small due to the compounding effect of
the assumed single-event mortality.

Estimation of mortality from estimates of total encounters insures that recaptured fish are
included in the overall estimate of dead fish associated with non-retention in the selective
fishery. However, the total encounters will be an over-estimate of captured fish surviving the
fishery, as some (unknown) number of recaptured fish have been counted more than once.

The ISFP assumes recapturing of released fish is adequately considered in the estimation of
fishery impacts.

SPECIES:

Part of the original charge to the TFSP was to recommend release mortality rates for chum
salmon as well as for Chinook salmon. Data on release mortality of chum salmon are sparse. We
found no data estimating delayed mortality of chum salmon following release from gillnets or
tangle nets. DFO (1999) reported immediate mortality rates of 12.3% for chum salmon caught in
gill nets in Alberni Inlet, versus 28.6% for Chinook salmon; no information was provided on
mesh size. Sample size was small (73 chum salmon, 133 Chinook salmon), but the results could
be indicative of lower sensitivity to gillnet capture for chum salmon. However, this study, which
was focused on coho salmon, had variable soak times, and no information was provided on the
soak times for captures of chum or Chinook salmon. At the IFSP workshop on February 26,
2014, WDFW presented data that chum salmon captured in gillnets in 1992 and 1993 in
Quilcene Bay had immediate mortality rates of 10% and 26% respectively. This range of
immediate mortality 1s similar to the 12.8%-20.5% range observed for Chinook salmon captured
in gillnets in 2000, 2001, and 2003 in Willapa Bay (Vander Haegen et al. 2001, 2002; Ashbrook
et al. 2007). Based on these very limited data, we concluded that the same mortality rates
applied to Chinook salmon should be used for estimating non-retention mortality of chum
salmon.

In their March 18, 2014, response to the review of the preliminary IFSP draft report, WDFW
requested that the IFSP provide guidance regarding the applicability of the proposed release
mortality rates to coho salmon. Because of the scope of the [FSP assignment and the limited time
to finalize this report, the IFSP does not have a recommendation for setting a release mortality
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rate for coho salmon. We note that in the studies in Willapa Bay in 2000, 2001, and 2003
(Vander Haegen et al. 2001, 2002; Ashbrook et al. 2007), immediate mortality rates for coho
salmon captured in gillnets ranged from 9.2-24.5%, very similar to the 12.8%-20.5% range
observed for Chinook salmon. In contrast, immediate mortality of coho salmon caught in tangle
nets in these studies ranged from 11.3% - 19.9%, substantially higher than the 3.7% - 8.1% range
of immediate mortality observed for Chinook salmon caught in tangle nets. These data suggest
that tangle nets may not be as effective in reducing release mortality relative to gill nets for coho
salmon as they are for Chinook salmon.

The ISFP’s conclusion was to apply the same release mortality to chum salmon as to Chinook
salmon.

PINNIPED PREDATION:

The harvest of salmon with sport and commercial gears makes the fish vulnerable to pinniped
predation. Seals and sea lions can remove salmon from net or sport gear, or capture the fish
when released in a somewhat exhausted state. The exhaustion and stress of coho salmon
following capture with gill nets is so severe that the metabolic status of the muscle is such that
further muscular contractions would be severely limited. It is unlikely that these fish could avoid
predators if released immediately following capture (Gallaugher and Farrell 1999).

Pinniped predation must be considered with evaluating non-retention mortality in commercial
fisheries when these predators are present. Pinniped predation mortality on non-retained, netted
salmon has been reported at about 2.8% in a Columbia River spring Chinook fishery (Ashbrook
et al. 2009); 2.77% for spring Chinook released from tangle nets in Columbia River {Ashbrook et
al. 2007); about 9% for Columbia River spring Chinook (Ashbrook 2008); 11.84% for spring
Chinook (Ashbrook 2008); and 5.4% (tangle) and 8.8% (gill net) on Chinook in Budd Inlet
(Vander Haegen et al. 2001). Both Vander Haegen et al. (2001) and Ashbrook (2008) reported
the likelihood of additional and unaccounted for pinniped mortality when they pull entangled
fish from the nets prior to capture.

The Columbia River Technical Advisory Committee’s assessment of tangle net mortality on
spring Chinook included a 1.9% mortality from immediate pinniped predation over a river
distance of 7-20 miles.

The ISFP assumes that pinniped predation prior to bringing entangled fish to the boat likely
increases salmon mortality associated with fisheries. Pinniped predation on released salmon also
increases mortality, but is accounted for in estimates on long term, post-release mortality.

REPRODUCTIVE SUCCESS:

The ISFP heard concerns that reproductive success of released fish was compromised and
reduced from the stress of capture. Baker and Schindler (2009) found that for sockeye salmon
that had reached the spawning grounds for in Bristol Bay, fish with net marks (indicating they
had dropped out of gilinets) had lower spawning success than control fish without net marks. The
ISFP noted that data from Ashbrook (2008) indicate that at least some of the salmon released
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from gill nets and tangle nets in Willapa Bay survive to reproductive maturity. Coho salmon
released from gillnets and tangle nets were recaptured at an area hatchery and produced viable .
offspring (Ashbrook 2008). Because the immediate mortality rates observed for coho salmon in
Willapa Bay are similar to those of Chinook salmon for gill nets, and substantially higher for
tangle nets (Figure 1), there is no indication that Chinook salmon are more susceptible than coho
salmon to the stress and trauma of capture, and that some also likely survive to spawn.

Ashbrook (2008} also reported that for coho salmon captured in Willapa Bay, eved-egg to fry
survival was significantly lower for embryos from females that had been released from gillnets
than from control females, while eyed-egg to fry survival was not significantly different for
embryos from females that had been released from tangle nets compared to embryos from
control females. However, there was no significant difference in embryo survival from green egg
to eyed egg among control, gillnet and tangle net females, and average survival from green egg
to fry was actually substantially higher for embryos from gillnet and tangle net females than
control females (see table adapted from Ashbrook 2008, Table 3-7). This suggests that there was
no reduction in reproductive viability for females that had been released from the nets, and that
the lower eyed-fry survival was an artifact of the timing of the embryo mortality.

Table A2-1. Table of egg-fry survival, adapted from Ashbrook (20(}8), Table 3-7. .

Group Average green- Average eyed Average green
eved egg survival | egg-fry survival | ege- fry survival
Control female x Control male 53.6% 97.5% 52.3%
Control female x Gillnet male 33.3% 02.4% 30.8%
Control female x Tangle net male 63.3% 98.0% 62.0%
Gillnet female x Control male 80.8% 90.3% 73.0%
Gillnet female x Tangle net male 79.5% 90.6% 72.0%
Tangle net female x Control male 66.5% 96.1% 63.9%
Tangle net female x Gillnet male 74.6% 95.9% 71.5%

The ISFP concludes that there are not sufficient data to indicate a reduction in reproductive
potential of salmon released from gillnets and tangle nets in Willapa Bay and Grays Harbor and
surviving to spawning. Further research is needed on this topic, including studies directed at
Chinook and chum salmon.

ENVIRONMENTAL FACTORS

Several environmental factors affecting, or perceived to affect, release mortalities were
considered.

WATER AND AIR TEMPERATURE:

Water temperature is a known factor affecting the condition of salmon captured in river and |
estuarine waters. Other than the presence of clean water itself, temperature is perhaps the most



influential environmental factor on salmon health and viability. The effect of a given
temperature on a salmon is also dependent on the temperature to which the fish is acclimated.
Key aspects of salmon physiology, performance, stress and mortality are directly affected by
temperature and rapid changes in temperature. Salmon stress and mortality can be expected to
increase at higher temperatures when faced with capture by sport and commercial fishing gears
that exhaust or injure the fish.

Short term deviations from a given temperature in teleost fishes (including salmon) alter
respiratory requirements, produce acid-base imbalance and cause disturbances in fluid-
electrolyte regulation (Crawshaw 1977). These are symptoms of increased stress that can be
expected to affect fish survival. Acclimation to a given temperature can counteract these
disturbances. '

. Compounding the effects of temperature is that warmer waters and more saline waters hold less
dissolved oxygen which contributes to the stress of salmon in the process of capture and release.
High water temperature and lower dissolved oxygen are important factors in mortality caused by
the hooking and handling of a variety of fish species (Muoneke and Childress 1994; Murphy et
al. 1995). Environmental factors and biological factors interact with capture stressors to increase
stress and mortality of by-catch (Davis 2002). Measures of fish stress have been related to
subsequent fish mortality in fisheries (Davis 2010). Rapid shifts to new environmental
conditions or to extremes in environmental conditions can lead to a stress response (Schreck
2000). Repeated exposure to stressors can shift the performance capacities of fish. Metabolic

disturbances caused by short duration stress can continue for relatively long duration (Mazeaud
et al. 1977).

An extensive review of the literature found that catch and release mortality increases as
temperature increases both within and above species-specific thermal preferences (Gale et al.
2011). This relationship applies to commercial as well as sport fisheries where there is likely a
positive relationship between hooking mortality and temperature (Mongillo 1984).

Hirose (2001) noted that all coho salmon captured in the lower Columbia River with tangle nets
were lethargic in September compared to most fish in good condition in October when waters

were cooler. Similarly, Ashbrook (2008) noted that Columbia River spring Chinook captured in
tangle nets were more vigorous at capture than coho and fall Chinook in Willapa Bay which may
be due to water temperature.

Research on commercial fishing in Willapa Bay found that Chinook salmon were captured at
surface water temperatures between 15 and 19° C. The effect of water temperature was found to
be not significant on immediate survival of captured fish, but that temperature did influence post-
release survival, with Chinook captured at lower temperatures in the tangle net more likely to be
recovered post-release { Ashbrook 2008). Ashbrook (2008) also noted that differences were
observed for fall Chinook salmon, with fish captured by tangle net at lower temperatures more
likely to be recovered post-release.

Another concern with higher water temperatures is that Ashbrook (2008) found that the recovery
box was not as helpful in improving fish condition as expected, likely because of the warm water
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temperature. Many fish were lethargic at capture, and could not always be revived to excellent
condition before their release.

The netting of fish in Grays Harbor and Willapa Bay can be expected to rapidly bring fish from
waters of one temperature into different air temperatures, imparting stress. The subsequent
release of by-catch back to waters of various temperatures may continue this rapid temperature -
stress to which fish are not acclimated. Increased handling time, air exposure and water
temperatures were identified as factors that affected released Atlantic salmon negatively
{Thorstad et al. 2002),

The capture and release of salmon in Willapa Bay and Grays Harbor is occurring as the fish are
acclimating to new temperature regimes. Ocean surface temperatures off the SW Washington
coast are normally about 14-15°C in August, declining to 11-12°C'in November (Hickey 2003).
Water temperatures in Grays Harbor and Willapa are about 17-20°C in August and decline to
about 7-9°C in November. For Grays Harbor and Willapa Bay, average daily high air
temperatures are generally 19-20°C in August and September while average daily low
temperatures are about 12°C. In October, the average daily high air temperature declines to
about 15°C while the daily low temperature has declined to about 7°C. It appears that in the
early months of the fisheries, non-retention salmon may be rapidly exposed to gradients in
temperature {rom the natural to the capture environments, and then back. For salmon, these
exposures to different water and air temperatures would be expected to elevate stress and may
increase mortality as documented for other species such as sablefish (Olla et al, 1998).

Again, Ashbrook (2008) noted that if one type of fishing gear is more stressful than another, an
additional stress such as warm water temperature may result in higher mortality for the more
stressful gear, particularly as the salmon are going through physiologic transformation of
estuarine waters.

The ISFP assumes that the higher water temperatures in early fall fisheries likely contribute to
the higher immediate mortality rates measured in Willapa Bay compared to mortality rates
measured in the cooler spring waters of the Columbia River. This effect of higher water
temperatures could coniribute to higher post-release mortality in Willapa Bay and Grays Harbor
relative to that measured in the Columbia River studies.

SALINITY:

Surface ocean water salinity off the SW Washington coast is normally about 32 ppm in the
summer and fall months when salmon are entering coastal bays (Hickey 2003). Ocean salinities
can be affected lower by the Columbia River plume, but in the summer and fall the plume is
generally moving southward or westward at this time (Fiedler 1990). Once in the bays, salmon
are exposed to salinities from about 30 ppm to nearly freshwater depending on tides and depths.

All areas of the Grays Harbor and Willapa Bay gillnet fisheries are conducted in estuarine waters

as Chinook and chum salmon are adapting to the change from saltwater to freshwater. Fish
undergoing the physiologic change from saltwater to freshwater may make them more vulnerable
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and susceptible to additional stressors as experienced in a non-retention gillnet fishery (Ashbrook
et al. 2009; Vander Haegen et al. 2001).

In some parts of the bays, when salmon are netted they could be quickly exposed to a gradient of
salinity as they are pulled from deeper (likely more saline) waters to surface waters (often less
saline), potentially held in a recovery box supplied by surface waters and then when released,
can settle back mto the deeper more saline waters. These changes in salinity could contribute to
stress and therefore long-term mortality associated with non-retention.

Related to these potential effects of changes in salinity on fish stress, is that at about 15°C, sea
water has about 20% less dissolved oxygen than freshwater. These environmental effects are
likely additive 1 some manner to the overall stress of the fish being captured and released.

The ISFP assumes that salinity, changes in salinity, and salmon’s adapting to salinity changes
cai contribute to higher mortalities when fish are stressed in the estuarine environment. This
complex environment likely results in the higher immediate mortality observed in Willapa Bay
relative to the Columbia River studies.

TIDE:
Tides per se, were not evaluated by the ISFP in the time available, other than to understand and

consider that tides affect salinity, temperature and water depth. The key scientific literature
related to applicable release mortalities did not address tides and tidal effects on results.

FISHERY FACTORS

Several fishery factors affecting, or perceived to affect, release mortalities were considered.
NET GEAR:

The type of net gear deployed in a commercial fishery is a key element in estimating non-
retention mortality. Previous reviews of non-retention mortalities of salmon released from
gillnets and tangle nets were conducted by the Technical Advisory Committee {TAC) in the
Columbia River and the Chinook Technical Committee (CTC) of the Pacific Salmon
Commission.

In 2003, the TAC adopted a total mortality rate of 25% for non-retention mortality of Chinook
captured in tangle nets when used in conjunction with short soak times and recovery boxes (PSC
2004). A non-retention mortality of 50% was applied to traditional gillnets when used with short
soak times and recovery boxes. Subsequently, with more research information, the TAC (2008)
reduced its estimate of non-retention mortality rate to 14.7% for proper use of tangle nets when
used in selective spring Chinook fisheries on the Columbia River.

Initially, the PSC (1997} applied a 90% mortality rate for salmon (in their final year of life and
close to maturity) when released from traditional gillnets. In a more recent review, the PSC
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(2004) indicated that tangle nets used with short soak times, gentle handling and recovery boxes
should allow the release of salmon with a total mortality of 25% and that traditional gillnets used
with short soak times and recovery boxes would have a non-retention mortatity of around 50%.
The ISFP notes that these prior reviews and mortality estimates for management purposes were
based on the studies of freshwater fisheries for Columbia River spring Chinook.

The ISFP reviewed a substantial amount of literature pertaining to non-retention mortality of
salmon from traditional gillnets and tangle nets and has summarized the measured mortality rates
and key biological, fishery and environmental variables associated with those studies (Appendix
1). From these data and consideration of other important factors relevant and specific to the
Grays Harbor and Willapa Bay commesrcial fisheries, the ISFP developed its recommendations’
for non-retention mortality of Chinook and chum salmon as requested by the Department.

The scientific literature on net effects and related mortalities most applicable to the Grays Harbor
and Willapa Bay fisheries is that conducted by Vander Haegen and Ashbrook, and the ISFP gave
their results and observations considerable weight (Appendix 3). As stated by Ashbrook (2008),
the survival values she presented are likely conservative and the highest that can be attained for
these gears and salmonids under the reported conditions for these locations.

In considering the effects of gillnet and tangle net gears as indicated in Appendices | and 3, other
aspects of net gear were noted relative to their potential effects on Chinook and chum salmon,
including:

¢ The use of tangle nets in a Fraser River fishery caught 3-4 times more male chum than
female chum salmon (Petrunia 1999). Male Chinook are more prone to capture in tangle
nets 3:1 o females (Vander Haegen et al. 2001). These data may be important to the
Department when modeling the effects of non-retention fishing mortality on escapement
objectives and population productivity.

s A key advantage in using tangle nets rather than traditional gillnets is that it is easier to
remove salmon from tangle nets than traditional gillnets (Vander Haegen et al. 2001).
This is a consideration in applying Columbia River data to fisheries in Grays Harbor and
Willapa Bay where summer and early fall water and air temperatures are higher and fish
are being captured in estuarine waters. Shorter and gentler handling will reduce fish
stress and long term, non-retention mortality.

¢ Another advantage of tangle nets over gillnets is that the fish are generally in better
condition upon capture with lower initial mortality, leading to reduced total fishing
mortality (Vander Haegen et al. 2001). Again, this can be important given the more
vulnerable biological condition of salmon entering estuarine waters and the higher
temperatures associated with the Grays Harbor and Willapa Bay fisheries.

¢ More Chinook captured by the tangle net were in excellent condition (status 1) and more
fish caught in the gillnet were in lethargic and poor condition (status 3 and 5) than
expected. Chinook salmon captured in the tangle net were more likely to be captured in



vigorous condition and by tangling while those captured in the gillnet were more likely o
be captured in lethargic or poor condition and by gilling (Ashbrook 2008).

Observations reported by Ashbrook et al. (2007) were noted in the ISFP’s consideration of the
data and in the ISFP’s subsequent recommendations, including:

e All chum captured by tangle net and gill net gears were captured and released in excellent
condition and survived their immediate capture (Ashbrook et al. 2007).

¢ For every 1000 Chinook captured in tangle nets, 960 fish will survive, while for every
1600 Chinook captured in gillnets only 850 fish will survive immediate capture. This
difference gives reasonable evidence for using a tangle net if managers desire to conserve
(wild) Chinook populations that are captured as by-catch in a fishery {Ashbrook et al.
2007). :

¢ Chinook captured in tangle nets will usually be captured around the jaw and face and
suffer less body trauma than fish captured in gillnets. Chinook captured by tangle nets
will also be in better condition at both capture and release. Ashbrook et al. 2007)

¢ The wild fall Chinook which must be released will have a higher immediate survival
when captured in tangle nets, and because Chinook are in better condition upon capture
in tangle nets, it can be expected that they will also have higher post-release survival
(Ashbrook et al. 2007).

The ISFP also noted that it may be important to consider the actual gear used in the commercial
fisheries and not that specified in regulations when developing non-retention fish mortalities.
From information provided through the Department, the actual net sizes used in the Grays
Harbor during week 40-48 fisheries are believed to be in the range of 5.5 to 5.75” mesh
compared to the regulations” maximum mesh restriction of 6.5”. For Willapa Bay fisheries, the
actual mesh sizes used in the week 33-38 fisheries are 5.5” to 8” compared to the regulation
restriction of 97 maximum. In the week 39-44 fisheries, the actual mesh used is believed to be
5.25" t0 5.75” compared to the regulations’ maximum limitation of 6.5, Use of smaller mesh
should reduce gilling and injury of non-targeted Chinook.

This information on actual mesh sizes used by the fleets as compared to the regulations’
maximum mesh requirement was important to the ISFP in assigning the mortalities associated
with gear in the Willapa and Columbia River research studies to the questions at hand (the
ISFP’s estimated mortality for small mesh, <67, was assigned to fisheries with maximum mesh
requirement of 6.57).

The ISFP’s recommendation to the Department for reducing stress on non-retention stress was
also based in part on the above observations of researchers.
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RECOVERY BOXES:

Proper use of recovery boxes in gillnet fisheries can significantly reduce catch & release
mortality. For example, use of a recovery box for 1-2 hours allowed significant metabolic
recovery of both lethargic and vigorous coho salmon with greater than 90% revival of coho
salmon that appeared dead (Farrell et al. 2001). Use of recovery boxes with tangle-type nets,
short soak times and careful handling reduced short term mortality to as little as 6% whereas
traditional gillnets caused 35-70% mortality (Buchanan et al, 2002). In Columbia River, Willapa
Bay and other studies, the proper use of recovery boxes in most circumstances has repeatedly
been shown to significantly improve the condition of captured fish prior to release. Improving
the condition and reducing fish stress prior to release improves long term survival. The utility of
the recovery boxes was also noted by commercial fishermen {Andy Mitby, pers. comm. 2014).

The proper handling and use of recovery boxes on research vessels is important to interpreting
and applying the subsequent measurements of long-term mortality in management of actual
fisheries. Prompt removal of less-than-vigorous salmon: from the nets (a benefit of tangle nets
over regular gillnets) and into a full-flow and operating recovery box is generally important to
achieving reduced immediate and long-term mortality rates.

Use of recovery boxes by a fishing fleet can, however, not be as effective if the catch of non-
retention salmon overwhelms the capacity of the boxes or causes recovering fish to be released
prior to theii fully attaining a vigorous or excellent condition (Ashbrook et al. 2007). Also, when
surface waters are warm, Ashbrook (2008) found in Willapa Bay that use of the recovery hox on
lethargic fish did not work as well. To avoid higher immediate mortality rates, fish were
promptly returned to the bay in their still lethargic condition (this may reduce immediate
mortality, but not necessarily long-term mortality}. In considering the benefit of recovery boxes,
the ISFP also noted that in some cases researchers would supplement the regular recovery box
operations by placing a tube with flowing water in the mouths of lethargic fish to further enhance
the benefits of a recovery box (Ashbrook et al. 2007).

The ISFP notes that the Department’s observer reports of Grays Harbor from 2006-2012 indicate
that captures of Chinook salmon did not appear to occur in sufficient numbers to overwhelm the
capacity of required recovery boxes. Most entries indicated O Chinook captured per set; a few
entries of' 1 Chinook and only an infrequent entry of 2 Chinook captured per set.

However, observer information from Willapa Bay in 2013 shows that the rate of encounters on
non-targeted Chinook are highest in weeks 33-35 (late August) which could create potential for
taxing the capacity and proper use of the recovery boxes.

It appears to the ISFP that proper use of recovery boxes in most circumstances is important in
reducing long-term non-retention mortality, Therefore, factors or circumstances that do not
result in full use of the boxes can be expected to reduce survival of non-targeted fish (i.e, high
fish abundance or inadequate compliance with Fish Friendly techniques).
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SOAK TIME:

Soak time is defined as the time elapsed from when the first of the gill net web is deployed into
the water until the webbing 1s fully retrieved from the water.

Soak time of gillnets in a fishery is a critical element of non-retention fishing mortality. The
longer a fish is struggling in the net or unable to attain sufficient oxygen, the greater its
exhaustion and physiological stress. Consequently, gillnet soak times of 30 minutes compared to
60 minutes were found to be less stressful on coho salmon (Gallaugher and Farrell 1999).
Similarly, Buchanan et al. (2002) estimated that short- term mortality in a coho salmon fishery
increased from 10% with a 40 minute soak time to 60% with a 140 minute soak time. Chum
salmon mortalities in 77 mesh nets increased with longer soak times (Petrunia 1999).

Short soak times and careful fish handling techniques are integral to utility of the tangle net and
achieving its lower mortality rates compared to regular gillnets (Ashbrook et al. 2004), When
conducting research on non-retention mortality in Willapa Bay, soak periods were shortened
from the planned 20 to 25 minutes 1o as few as 10 minutes {average of 19 minutes) to ensure that
fish were captured in good condition and survived their immediate capture at high rates
{Ashbrook 2008). In conducting research on gillnet fishing in Willapa Bay, Ashbrook and
Vander Haegen documented soak times of generally 0-60 minutes with average soak times of 30
minutes or [ess, The ISFP noted that the measurement of soak time was variable as at least in
some research (Ashbrook et al. 2007) soak times were recorded as the time from first
deployment of a net until initiation of its retrieval, not full retrieval.

The length of soak time can also affect subsequent proper handling and treatment of fish as noted
by Vander Haegen et al. (2001) when in September so many fish were netted in Willapa Bay that
they could not keep pace with reviving fish.

For the Grays Harbor and Willapa Bay fisheries, soak time is limited by regulation to 45 minutes
maximum. Actual soak time can be shorter or in some cases longer to, for example, remove
grasses from the mesh.

The ISFP’s recommendation to the Department for reducing stress and mortality includes
consideration of a shorter, regulated soak time. :

HANDLING:

The Fish Friendly Workshop information stresses the importance of proper handling of captured
fish to avoid bleeding, protecting scales and slime, and avoiding damage to gills, vertebrae and
internal organs. Ashbrook (2008) noted the potential for Willapa fish to be more sensitive to
handling effects and recommended annual training in proper fish handling techniques as a
conservative and beneficial approach to improving fish survival. The CTC noted that “gentle”
handling was an element of tangle net usage and effect.

The ISFP’s recommendation to the Department for reducing stress and mortality includes
consideration of reduced handling time such as typical of a tangle net compared to a gillnet.
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REGULATIONS:

The 2013 commercial fishing regulations and the history of regulations for the Grays Harbor and
Willapa Bay fisheries were reviewed by the ISFP. Regulations have been focused in recent years
to reduce non-retention mortalities. Regulations require shorter soak times, use of a recovery
box for bleeding and/or lethargic fish, Fish Friendly handling techniques, and net mesh sizes
more conducive to better fish condition and better fish handling,

Regulations require that-the boat operator attend a WDFW Fish Friendly class to increase
conformance of the commercial fishery with the Fish Friendly techniques necessary to reduce
non-retention fish mortality. However, the ISFP understands that the effectiveness of these
classes may be less than desired if all fishermen on a given boat that may be handling fish are not
required to take the class. Proper fish handling is critical to reducing non-retention mortality
when using nets in warmer, estuarine waters.

2013 Grays Harbor regulations provide for commercial netting during 12-hour periods of
daytime hours or 24-hour periods, but not 12-hour periods during nighttime hours. In Willapa
Bay, 2013 regulations are similar, except in late Augost and early September when openings are
for 12-hour periods during the nighttime. This timing of fisheries may affect non-retention
mortality as daytime fishing would coincide with maximum air and possibly higher surface water
temperatures when fish would be most stressed. High surface water temperatures can reduce the
efficacy of the recovery boxes. Daytime fishing hours may also increase pinniped predation on
netted and released fish.

The ISFP suggests that the Department and fishers discuss the utility of more nighttime fishing
as a possible means to reduce stress and mortality to non-target fish. Regulations that more
closely mirror the actions taken during research activities might also better align mortalities
associated with the actual fisheries with those from research.

LOCATION:

The location of sport and commercial fisheries affects the stress and survival of non-retention
salmon. As indicated elsewhere in this report, the Grays Harbor and Willapa Bay fisheries are
located 1n waters where salmon are acclimating to significant and important changes in
temperature and salinity requiring critical physiological changes while they are also undergoing
morphological changes as they ripen for spawning. During this adaptation from saltwater to
freshwater, salmon are more vulnerable to additional stressors (Ashbrook et al. 2007). Estuarine
waters affect the physiology and thus the stress on salmon following capture in a selective
fishery. These factors likely assist in making them more susceptible to capture mortality.
{Vander Haegen et al. 2002; Ashbrook 2008). Capture of Chinook broodstock with nets in
estuarine waters was also found to be problematic. Fish appeared to be vulnerable at this time,
particularly females (D. Hamilton statement 2014) .

The literature and observations of many indicate that estuarine waters are problematic for

conducting non-retention fisheries. That said, the ISFP found insufficient scientific reports and
environmental information to discern any important differences between the fishing site
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delineations of the various Grays Harbor and Willapa Bay fisheries that would warrant applying
differing non-retention mortality rates.

DATE:

Non-retention fish mortality could potentially be higher in August fisheries due to higher water
and air temperatur(,s and lower in November with lower air and water temperatures. Similarly,
the variance in temperatures WhICh effects stress and mortality declines from August to
November.,

Observer information from Willapa Bay in 2013 shows that the rate of encounters on non-
targeted Chinook salmon is highest in weeks 33-35 (late August), when temperatures are
warmest, which could create potential for taxing the capacity and proper use of the recovery
boxes.

Observers started collecting more detailed information on condition of released fish in 2013
which could be useful in assessing if condition changes with date. The 2013 data did not indicate
any change in average condition of released fish in Willapa Bay from weeks 33-35 to weeks 36-
38. The numbers of observed releases were too small to evaluate changes in average condition
for subsequent weeks in Willapa Bay or Grays Harbor.

The ISFP had insufficient scientific information to recommend differing non-retention mortality
rates based on the week of various fisheries as requested by the Department. The ISFP believes
the data are better applied in the form of a single season mortality rate.

ENFORCEMENT:

A written statement provided to the ISFP by the Department on enforcement efforts was
supplemented by an oral statement from Officer Dan Chadwick at the February workshop.
Officer Chadwick indicated that patrols of the Grays Harbor and Willapa Bay gillnet fisheries
were not a high priority, with greater emphasis placed on the Columbia River commercial fishery
due to the presence of ESA-listed species in those fisheries. Officer Chadwick indicated that
there is more enforcement of the Grays Harbor fishery compared to the Willapa Bay fishery due
in part to the ease of observation from the bank. Patrolling of these two fisheries is limited by
the few numbers of officers, the substantial geography for which they are responsible, and the
numerous fishing and hunting activities occurring in the late summer and fall.

Since 2010, WDEFW has issued 29 total citations for the two commercial fisheries of which 15
were for illegal possession of wild Chinook or coho salmon and four citations for failing to use 2
recovery box while picking the net. Officer Chadwick mentioned that they see more illegal
possessions of wild fish in the Grays Harbor and Willapa Bay fisheries compared to the
Columbia River likely due to the pieqencc of ESA penalties in that river.

A written statement from attomey Joshua Sneva on behalf of the Advocacy asserted that several

important aspects of the commercial fishery regulations and Fish Friendly protocols would be
“...nearly impossible to enforce™.
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From the information at hand, the ISFP assumes that past enforcement of fishing regulations, as
they exist, and Fish Friendly practices does not appear to be a major factor that would contribute
to limiting or reducing non-retention mortalities reported in the scientific literature. Proper
application of the Fish Friendly techniques likely relies more on volunteer efforts of the fishers
and their concern for fish conservation.

COMPLIANCE:

Comphance by commercial fishers with the intent of Fish Friendly techniques promoted by the
Department is essential to achieving non-retention mortalities that are similar to those measured
by local researchers and reported more broadly in the scientific literature. The fisheries in Grays
Harbor and Willapa Bay are occurring in estuarine locations and during an important and
sensitive physiological period for the salmon. Non-compliance with the best fish handling
practices could have a substantially negative effect on the long-term survival of the released
salmon,

Managing incidental harvest can be labor intensive. Practices directed at reducing mortality
curtail the amount of time productively spent capturing fish of value to the fisher (Vander
Haegen et al. 2001). Alternatively, in certain circumstances, following the Fish Friendly
procedures can delay retrieval of the net and subject captured fish to longer periods of
entanglement and struggle, or exposure to air. Much discretion is left to the commercial fisher to
best implement fish-saving techniques.

Obviously, when fishermen have observers on board, compliance should not be an issue. As
reported by Ashbrook (2008) for contracted fishermen who had completed the Fish Friendly
workshop and handled the fish as prescribed by the workshop, “ ... no difference was found
between post-release detections by fisherman; fisherman behavior does not appear to influence
post-release survival when observed by WDFW personnel. These results were also found during
the two previous years of test fisheries in the Columbia River (Vander Haegen et al., 2004;
Ashbrook et al., 2004).”

But, in the actual fishery, full compliance is unlikely. The Department’s enforcement report
provided to the ISFP indicates that recovery boxes are not always operated and available for fish
recovery.

The ISFP viewed the potential effects of noncompliance on fish mortality rates more at is relates
1o compliance with the techniques employed by the researchers that generated the estimates of
morality rates than with compliance with the actual WAC. The effects of compliance or
noncompliance are also important qualitatively relative to the environmental and blologlcal
factors noted above.
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OBSERVER PRESENCE:

Observer presence in the fisheries is essential to validate and estimate encounter rates of non-
target species. The use of Department observers to record information and encourage compliance
with Fish Friendly techniques is variable, but sparse. Inthe Willapa Bay fisheries of 2011 and
2010, the Department recorded a total of 1,793 boat days across all fishing zones and an observer
rate of 0.71% on these boats. For the Grays Harbor fisheries from 2006 through 2012 across all
zones, a total of 918 boat days were recorded with an average observer rate of 13.5% (annual
range of 2.7% - 47.7%).

To the ISFP, observer presence as implemented in past years is likely not sufficient to affect
compliance rate for Fish Friendly techniques by the fishing fleet.
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APPENDIX 3. Estimation of Recommended Release Mortality Rates

The IFSP identified those studies in the region that were specifically designed to estimate release
mortalities for Chinook salmon in gillnet or tangle net fisheries (Table A3-1).

Table A3-1.

Release mortality studies for Chinook used in IFSP analysis.

Post release
Immediate | Mortality
: Study Mesh size | Mortality Rate (%)
Location Year Gear {inches) | Rate (%) S 1] Report
Columbia 2001 Gillnet 8 1.0 47.5 Ashbrook et al. 2004
River
Columbia 2002 Gilinet 5.5 0.9 42.7 Ashbrook et al. 2004
River .
Columbia 2001 | Tanglenet | 3.5 & 4.3 3.2 8.8 Ashbrook et al. 2004
River :
Columbia 2002 | Tangle net 4.5 0.5 32.4 Ashbrook et al. 2004
River
Columbia 2003 | Tangle net 425 & 21 15.6 Ashbrook et al. 2009
River 4.5
Wiilapa Bay 2003 Gillnet 575 150 NA Ashbrook ¢t al, 2007
Willapa Bay 2003 | Tangle net 3.5 3.7 NA Ashbrook et al. 2007
Willapa Bay 2000 Gillnet 7.25 20.5 NA Vander Haegen et al.
2001

Willapa Bay 2000 | Tangle net 35 8.1 NA Vander Haegen et al.
2001

Willapa Bay 2001 Gillnet 5.75 12.8 NA Vander Haegen et al.
2002

Willapa Bay 2001 | Tangle net 3.5 37 NA Vander Haegen et al.
2002

[1] Termed “Relative long —term survival in Ashbrook et al. 2004---see e.g. Appendix A.

Where more than one study was applicable, data were combined to detive estimates of release

mortality weighted by (the inverse of) standard errors (Tables A3-2, 3, and 4). Results are

summarized m Table A3-5. Immediate mortality rates from Columbia River and Willapa Bay
studies are depicted in Figure A3-1.
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Table A3-2.

nets from Columbia River studies.

Weighted estimates of immediate and long-term mortality for tanglé

Immediate Mortality Post release Mortality
weighted weighted
Mesh Size Reported | average Reported average
Ashbrook et al. 2004 35&45 3.2% 8.8%
Ashbrook et al. 2004 4.5 0.5% 1.3% 32.4% 19.9%
Ashbrook et al. 2009 425&45 2.1% 15.6%

Table A3-3. Weighted estimates of immediate release mortaiity for tangle nets from Willapa Bay

studies.
Immediate Mortality
weighted
Mesh Size Reported average
Ashbrook et al. 2007 3.5 3.7%
y
Vander Haegen et al. 35 379 3.7%
2001 : e
Table A3-4.

Willapa Bay studies.

Immediate Mortality

weighted
Mesh Size Reported average
Ashbrook et al, 2007 575 15.0%
14.1%
Vander Haegen et al. o
3002 5.75 12.8%

Weighted estimates of immediate release mortality for small mesh gillnets from
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Table A3-5.  Summary of study results.

Columbia River Release Mortality Estimates for Chinook

Tangle Net Gillnet Small Mesh Gillnet Large Mesh
3.5" and 4.5" Mesh 5.5" Mesh 8" Mesh
Post- Post- Post-
Immediate { release | Immediate | release | Immediate | release
1.3% 19.9% 4.9% 42.7% 1% 47.5%

Willapa Bay Release Mortality Estimates for Chinook

Tangle Net Gillnet Small Mesh Gillnet Large Mesh
3.5" Mesh 5.75" Mesh 7.25" Mesh
Post- Post- Post-
Immediate | release Immediate | release | Imimediate | release
4.6% NS 14.1% NS 20.5% NS

NS= No Studies available
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Figure A3-1. Immediate mortality rates observed for Chinook salmon captured in the Columbia

River (CR) and Willapa Bay {WB) in small-mesh gillnets (gs; < 6 in), large-mesh gillnets (gl; >7 in),
and tangle nets. Rates are from Vander Haegen et al. (2001, 2002) and Ashbrook et al. (2004, 2007,

2069). For strata with more than one estimation of mortality rate, bars are weighted averages and

lines are the range of observed rates.

Mortality rates were then converted to survival rates to estimate total release mortality from the

Columbia River studies (Table A3-6).

29



\

Table A3-0.

Columbia River cumulative release mortality estimates.

GILLNET
TANGLE small GILLNET
NET mesh large mesh
Mesh Size | 3.5” -4.5” 5.5” §”

Immediate survival 98.7% 99.1% 99.0%
Posi-release survival [1] 80.1% 57.3% 52.5%
Total Survival 79.1% 56.8% 52.0%
Total release mortality 20.9% 43.2% 48.0%

[1] Termed “Relative long —term survival in Ashbrook et al. 2004—see e.g. Appendix A.

en

No long-term, post release estimates of release mortality were available for Willapa Bay or
Grays Harbor. The IFSP concluded that the estimates for post-release survival from the
Columbia River studies were the best available for Willapa Bay and Grays Harbor fisheries

(Table A3-7).

Table A3-7. Willapa Bay long-term release mortality estimates.
GILLNET
TANGLE small ALLNET
NET mesh Iarge mesh |
Mesh Size | 3.5"-4.5" 5.5" 7.25" & 8"
Immediate survival 95 .4% 85.9% 79.5%
Post release survival [1] 80.1% 37.3% 52.5%
Total survival 76.4% 49.2% 41.7%
Total mortality 24% 51% 58%

[1] from Columbia River studies

Critical to the ISFP’s task was the application of research results from Columbia River spring
Chinook fisheries to Grays Harbor and Willapa Bay fall fisheries. This task was complicated by
the fact that long-term mortality rates from net captures reported by Ashbrook et al. (2004) and
Vander Haegen et al. (2004) for Columbia River spring Chinook included effects on salmon
lasting up to 180 days after release, after potentially migrating many river miles, and with
potential passage over several dams. These conditions affecting post-release survival are not
experienced by salmon released in Grays Harbor and Willapa Bay (closer to 30 days migration
and maturation post release). However, it is also important to realize that the mortality attributed
to capture and release from gillnets and tangle nets in the Columbia River are calculated relative
to control groups that are also exposed to the same conditions as the treatment groups. The effect
of migration timing on delayed mortality depends on the shape of the mortality curve with time
following capture and release. If delayed mortality due to the stress of capture occurs relatively
soon after capture and release, then additional mortality due to longer migration would be small.
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Conversely, if the mortality due to the stress of capture occurs more uniformly through time until
spawning, applying the results from studies on fish with longer migration and maturation timing
post-capture would result in an over-estimate of mortality of delayed mortality of fish with
shorter migration and maturation timing post-capture.

The ISFP considered information from the literature and data from the Columbia River studies to
evaluate whether migration timing affects the applicability of the Columbia River data to
Willapa Bay and Grays Harbor. Results from hooking mortality studies for both recreational and
commercial gear indicate that most mortality observed occurs within the first 1-2 d from capture
(e.g., CTC 1997, Figure 1; Wertheimer et al. 1989, Table 4), suggesting that stress-related
capture mortality is asymptotic with time. The ISFP also examined the Columbia River data
through an intermediate site (McNary Dam) more similar to post-release migration timing of fish
in the coastal bays, and found no indication that mortality in the treatment groups relative to the
controls continued to increase past this point. The ISFP concluded that the information available
did not support reducing the long-term, post-release moralities from the Columbia River studies
before applying them (Appendix 3) to the Grays Harbor and Willapa Bay fisheries.

In order to account for differences between study conditions and the scenarios of interest, i.e. the
IFSP introduced a “survival adjustment factor™ (Table A3-8).

Table A3-8.  Estimates of release mortality for Fish Friendly scenario for Willapa Bay and Grays

Harbor. _
GILLNET
TANGLE small GILLNET
NET mesh large mesh
Mesh Size | 3.5-4.5 < g" ="

Immediate survival 95.4% 85.9% 79.5%
Survival adjustment 100.0% 100.0% 106.0%
Post release survival 80.1% 57.3% 52.5%
Total survival 76.4% 49,2%, 41.7%
Total mortality 24% 51% 58%

The IFSP concluded that the best estimate for the survival adjustment under the Fish Friendly
scenarto in all locations and time periods is 100%.

Summary of assumptions and conclusions:

1. Weighted averages for immediate and long-term survival rates were calculated using
1/SE as the weighting factor (1/SE) for each estimate.

2. Best estimates for post release mortalities in the Willapa Bay/Grays Harbor fisheries are
those estimated in the Columbia River studies.
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3. Estimates in Table | are likely to be minimum estimates of release mortality rates in the
actual fisheries. They are based on mortality rates associated with research using short
soak times, optimal handling and use of recovery boxes; thus they were in full
compliance with “fish-friendly” techniques.

4. The estimates do not include all factors that have been shown to contribute to fishery
induced mortality. For example, drop out mortality and reduced reproductive success are
not included in the estimates.

5. Estimates are for Chinook salmon, but are still the best available for chum as well.

The IFSP identified and reviewed the literature regarding their effects on release mortality
(Appendix 2} and concluded that under actual practice, the release mortalities would likely be
larger than those estimated for the Fish Friendly scenario. The IFSP did not derive a quantitative
recommendation for the survival adjustment to actual practice; however the example in Table
A3-9 illustrates a reasonable approximation.

Table A3-9.  Estimates of release mortality for Actual Practice example for Willapa Bay and
Grays Harbor, :

GILLNET | GILLNET

TANGLE small large

NET mesh mesh

Mesh Size 3.5-458 <g" =7
Immediate survival 95.4% 85.9% | 79.5%
Survival adjustment 90.0% 90.0% 90.0%
Post release survival 80.1% 57.3% 32.5%
L.ong-term survival 68.8% 44.3% 37.6%
Long-term mortality 31% 56% 62%
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2014 Grays Harbor Statistical Week / Dates

Statistical Date
week

34 Aug. 17-23
35 Aug. 24 - 30
36 Aug. 31 ~ Sept. 6
37 Sept. 7-13
38 Sept. 14 — 20
39 Sept. 21 - 27
40 Sept. 28 — Oct. 4
41 Oct. 5~ 11
42 Oct. 12-18
43 Oct. 19-25
44 Oct. 26 — Nov. 1
45 Nov.2 -8
46 Nov. 9 - 15
47 Nov. 16 - 22
48 Nov. 23 - 29

Willapa Bay Model Periods

July 22-August 15
August 16-20
August 21-25

Aug 26 - Sept 1
September 2-8
September 9-15
September 16-22
Sept 23-30
Oct 1-0Oct 7
October 8-14
October 15-31
November 1-10
November 11-19
November 20-30
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2014 GRAYS HARBOR FISHERY_ MANAGEMENT OBJECTIVES

GRAYS HARBOR BASIN SALMON MANAGEMENT POLICY KEY ELEMENTS

¢ Fisheries will be managed with the intent of achieving escapement goals for natural origin
salmon.

»  WDFW-managed commercial gillnet fisheries in a fishing area or aggregate arca (i.e., Area
2A/2B/2D; or Area 2C) shall be scheduled, if possible, so that in any given calendar week there
are a minimum of three consecutive days when no treaty or state-managed commercial fisheries
oceur.

e Ifit becomes apparent that a scheduled fishery will exceed its preseason catch expectation, and the
overage will put at risk the attainment of conservation objectives, the Department shall implement
in-seasor management actions that are projected to enhance the effectiveness of fishery
management relative to the attainment of the conservation objectives and impact sharmg in the
preseason fishery plan.

Spring Chinook Salmon

o Prioritize freshwater recreational fisheries, with an objective of opening freshwater areas no
later than May 1,

Fall Chinook Salmon
e The fishery management objectives for fall Chinook salrnon in pnonty order, are to:
o achieve spawner goals;
o provide meaningful recreational fishing opportunities; and
o limit commercial fishery impacts to the incidental harvest of fall Chinook during
fisheries directed at other species
e For Chehalis natural-origin Chinook, the predicted fishery 1mpact in WDFW-managed
fisheries will not exceed 5% of the adult return to Grays Harbor because the number of
natural-origin spawners was less than the goal in 3 out of the last 5 years.
¢ WDFW-managed commercial fisheries in the Grays Harbor Basin shall have the foilowmg
impact limits:
o Areas 2A, 2B, 2D: the impact rate of the state-managed commercial fishery shall be
0.8% or less on natural-origin Chehalis fall Chinook
© Area 2C: the impact rate of the state-managed commercial fishery shall be 5.4% or
less on natural-origin Humptulips fali Chinook.
s - Grays Harbor control zone off of the mouth of Grays Harbor will be implemented no later than the
second Monday in August and continue until the end of September.
¢ Chehalis Fall Chineok. Recreational fishing sector impacts allocated to Area 2.2 will be between
27 and 48% of the total recreational impacts.

¢ Humptulips Fall Chinook. Recreational fishing sector impacts allocated 10 Area 2.2 will be 37%
of the total recreational impacts.

Coho Salmon

¢ Chehalis Coho. Recreational fishing sector impacts allocated to Area 2.2 will be 45% of the
total recreational impacts.

¢« Humptulips Ceho.
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© For Humptulips natural-origin coho, the predicted fishery impact in WDFW-managed
fisheries will not exceed 5% of the adult return to Grays Harbor because the number
of natural-origin spawners was less than the goal in 3 out of the last 5 years.

o Recreational fishing sector impacts allocated to Area 2.2 will be between 18 and 34%
of the total recreational impacts.

Chum Salmon

¢ No fisheries directed at chum salmon shall occur unless the adult coho salmon return exceeds
spawner objectives, or if coho salmon impacts remain after coho and Chinook salmon fisheries.

e Recreational fishing sector impacts allocated to Area 2.2 will be 2% or less of the total
recreational impacts. '

PAST PERFORMANCE
Natural Origin Escapement {Preliminary and subject to revision)
Year Chehalis Humptulips Chehalis Humptulips Grays Harbor
Chinook Chinook Coho Coho ~ Chum
2008 - - 192 -
2009 6,655 2,187 1,703 15,216
2010 10,925 4,410
2011 g 2- 4,460
2012 9,293 1,220
2013 8,771
- Goal 12,364 2,236 28,506 6,894 21,000
Exceeded NO YES ' YES NO YES
3of5 : :

Shaded vaiues exceed Goal

HATCHERY SALMON ESCAPEMENT OBJECTIVES:
e Manage fisheries to achieve hatchery broodstock collection goals, as identified in the Future Brood
Document. T
o Hatchery Chinook;
* Satsop Springs — an estimated 425 adults to achieve a release goal of 500,000 juveniles
= Humptulips River — an estimated 425 adults to achieve a release goal of 500,000 juveniles
o Hatchery Coho;
* Chehalis River — an estimated 1,540 adults to achieve a release goal of 1,400,000 yearlings
= Humptulips River — an estimated 550 adults to achieve a release goal of 500,000 of yearlings
o Hatchery Chum; '
= Bingham, Satsop Springs, and Mayor Brother (Wishkah) facilities — an estimated 500 adults
to achieve a release goal of 500,000 juveniles for on-station release.

STURGEON: Closed due to conservation concems.
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FORECASTS:

Forecast for salmon returning to Grays Harbor during 2014-15 season:
2034 Forecast

Natural origin Hatchery
Chinook
Chehalis 16,876 744
Humptulips 6,959 1,479
Coho
Chehalis 93,145 46,405
Humptulips 7,413 15,679
Chum 44,670 3,003







2014 GRAYS HARBOR PRE-SEASON FORECASTS SUMMARY

SPRING CHINOOK FORECAST 3,024

:FALL CHINOOK _ - CHEHALIS HUMPTULIPS
: NATURAL NATURAL
ORIGIN HATCHERY ORIGIN __HATCHERY

FORECAST 16,876 744 6,959 1,478

GOAL 12,364 578 2,236 369

COHO Ocean Age 3 Estimates

CHEHALIS  HUMPTULIPS
NATURAL NATURAL -
ORIGIN - HATCHERY ORIGIN  HATCHERY

FORECAST 93,145 46,405 7,413 - 15,679

GOAL 28,506 2,850 6,894 2,120

CHUM NATURAL
ORIGIN HATCHERY TOTAL
FORECAST 44,670 3,003 47,673
GOAL 21,000 500

2014 GH Pre-Season Forecast Summary Updated 03.04.14 xls
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GRAYS HARBOR REGULATION SUGGESTIONS as of April 3, 2014

Provided to WDFW by the public and/or the GH Advisory Group

SPORT
MARINE AREA 2.2
¢  No wild, UM Chinook retention for the entire MA 2.2 season
* Aug. 16— Sept. 15: Marine Area 2C Sport Fishery
e Sept. 16: no wild, UM Chinook retention
e 3 wild, UM coho bag

4 wild, UM coho bag in October
Hatchery Chinook retention
Chum retention
No recreational fishery prior to Oct: 1
= Bag limit 2 coho during this time

® & 2 8

CHEHALIS RIVER
¢ Spring Chinook;
o Move boundary back to the Adna bridge similar to the regulations in 2012

e Fall Chinook:
o Sept. 1: No wild, UM Chinook retention

Sept. 16: No wild, UM Chinook retention
3 wild, UM coho bag all systems except Wynoochee
Chum retention
4 wild, UM coho bag in October
Jack Chinook retention

*»  How to model

*  Harvest rate calculations?

00000

SATSOP RIVER
e Close the fishery if we are not meeting escapement

WYNOOCHEE RIVER
¢ 2 fish bag with Chinook and coho retention

HUMPTULIPS RIVER
¢ No wild, UM colo retention
e 2 wild, UM Chinook daily bag
e No bait

SKOOKUMCHUCK RIVER ’
* Oct. 15~ Nov. 30: reduce impacts to spawning spring and fall Chinook and reduce snagging

2014 GH Commerciz! Sport Regulation Sugeestions 04 03 .74 1



NEWAUKUM RIVER

JOHNS RIVER

ELK RIVER

HOQUIAM RIVER

WISHKAH RIVER

BLACK RIVER

JOE CREEK

MISCELLANEQUS

® & & @ @ € & B

No wild, UM chinook retention throughout GH
More enforcement
Add fine and not receive a new CRC card if previous license is not returned
Implement an electronic CRC reporting for salmon and steelhead
Include a simple addition of drop out and drop off to the projected catch for now
Drop out/off should not count against anyone this year
Want to see a post release study for recreational fishery for long term mortality
QIN mediation
Guides

© Should not be allowed to fish if they have paying customer ‘

o - Make it illegal to continue to fish after the boat limit has been retained
Clarify GH Control Zone — boundaries unciear in pamphlet

COMMERCITAL

Areas 2A & 2D:

» Stat week 43 — 3 days with tangle net
+  Stat week 44 - 2 days with tangle net
o Stat week 45 — 3 days with gillnet
*  Stat week 46 — 2 days with gillnet
+ Release wild, UM Chinook, live boxes and short soak times
Allow Shad retention

Improvement to fish handling rules regarding live boxes and fish handling
Jacks shouldn’t count again commercial fishery

No commercial fishery in any FW areas

Charge Gillnetters a tax to pay for their own observers

Use small mesh gear if forced to fish in-commen with QIN

2004 GH Commercial Sport Regulation Sugzestions 04.03.14



2014 WILLAPA BAY PRE-SEASON FORECAST SUMMARY
updated 03.20.14

CHINOOK | NATURAL
| ORIGIN _ HATCHERY . TOTAL
TOTAL FORECAST | 3412 29,326 32,438
Willapa/ North River 1,608 13,840 15,449
Nemah/Palix 158 11,337 11,495
Naselle/Bear : 1,345 4149 5,494

COHO = Ocean Age 3 Estimates NATURAL -
ORIGIN HATCHERY TOTAL
FORECAST 58,883 40,998 99,881
Willapa/ North River - 40,308 7,921 7 48,229
Nemah/Palix 6,786 0 6,786
Naselle/Bear _ 11,789 33,077 44 866

CHUM | NATURAL
ORIGIN  HATCHERY TOTAL
FORECAST 52.612 2766 55378

2014 WB Pre-Season Forecast Summary Updated 03.14.14.xIs
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2014 Willapa Bay Chincok Management Objectives
Draft March 21, 2014

Introduction

The draft 2010 Willapa Bay Management Pian (Plan) provides a framework for a transition in hatchery
and fishery management strategies for salmon fisheries in Willapa Bay. Where the primary objective
had been the harvest of hatchery-origin Chinook salmon, the Plan describes an enhanced focus on
conservation consistent with the guidance of the Hatchery and Fishery Reform policy adopted by the
Fish and Wildlife Commission in 2008. Achieving the conservation goals of the plan is anticipated to
promote sustainable fisheries and reduce the likelihood of the listing of Washington coastal Chinook
under the Endangered Speacies Act.

The Washington Department of Fish and Wildlife (Department) recognized that the Plan calied for a
significant shift in management, and that a period of transition would be needed to achieve the iong-
term conservation goais. Historical harvest rates on Willapa Bay Chinook salmon exceeded 90%, and
hatchery-origin fish likely historically comprised most of the spawners in the Willapa and Naselie rivers.

Pian Components

The Plan includes the following compaonents to initiate the transition toward improved hatchery and
fishery management:

« Designated Viability Targets. The Plan established a hierarchy of viability using a classification
system broadly used in recovery planning. Populations were classified as either Primary, which
are targeted for restoration to high productivity and abundance; Contributing, where small to
medium improvements are anticipated; or Stabilizing, populations that may be maintained at
current levels. The Naselle was ciassified as a Primary Chinook population, the North/Smith as a
Contributing population, and the Wiliapa, Palix, and Bear as Stabilizing populations,

¢ Reduced Naselle Hatchery Production. Consistent with the designation of the Naselie as a
Primary Chinook population, the production of Chinook at the Naselie Hatchery was scheduled
1o transition from 3,000,000 to 500,000 smolts to reduce the number of hatchery-origin fish
spawning in the Naselle River. The returns in 2013 were the first year when both age 4 and age
5 {the primary ages of return) fish were produced from a release of less than 900,000 smolts.
Production was increased by 1,000,000 Chinook smolts at the Forks Creek Hatchery and
1,300,000 smoits at the Nemah Hatchery.

e Maintained 30% Harvest Rate Ceiling on the Naselle Ponulation. The Plan maintains a 30%
ceiiing on the harvest rate of naturally produced Chinook salmon from the Naselle River.




ldentified Need for Mark-Selective Fisheries. The Plan recognizes that mark-selective fisheries

would likely be needed to reduce harvest rates on natural-origin Chinook and the number of
hatchery-origin Chinook salmon in natural spawning areas.

Recognized Necessity of Adaptive Management. The Plan recognizes that there is significant
uncertainty in our understanding of the ahundance of naturally produced Chinook salmon and
the impacts of fisheries in different subareas of Willapa Bay. Up through 2010, for example, our
inability to distinguish hatchery and natural-origin salmon significantly limited our abiiity to
assess the productivity of spawners and preciuded the ability to focus fishery harvest on
hatchery-origin Chinook saimon.

Plan Objectives _
The draft Plan provides objectives to guide management during the transition in hatchery and fishery
management. These include the following:

1)

Managers will maximize harvest opportunity on haichery fish in a manner that is consistent with
achieving objectives and goals for healthy, diverse and sustainable natural spawning populations
identified in Table 2 {of draft Plan}.

For Chinook programs, this will mainly be accomplished by shifting the iocation of large harvest
augmentation programs away from the Chinook population in the Naselle River, which has been
designated as a Primary population. The current 30% pre-season terminal harvest ceiling
management will be maintained as the pre-season management objective for the Naselle
Chinook population,

Other Chinook stocks will be managed to aliow for higher harvest rates while achieving natural
and hatchery escapement goals.

in an effort to address issues within the scope of this plan the WDFW will manage Willapa Bay
Chinook to achieve stock specific escapement goal in conjunction with viability goals for each
stock identified in Table 2 {of draft Plan}.

The WDFW will evaluate management success through fisheries and spawning.

Future evaluation of natural spawning success will assess individual river systems and their
associated stocks within the Wiliapa Bay Region for whether or not they are achieving their
system specific goals as identified in Table 2 {of draft Plan}.

For Primary and Contributing populations this assessment will evaluate the total number of
spawners and the composition on spawning grounds in terms of natural or hatchery
contribution. The proportion of hatchery origin spawners {pHOS) should not exceed 30% in
rivers where hatchery production is integrated with the wild stock. The Naselie and North rivers

2



are designated as Primary and the Contributing respectively and will be managed to achieve this
30% pHOS standard.

‘The Department recognizes that the draft Plan provides a framework for a transition in hatchery and
fishery management strategies for salmon hatchery and fishery management in Willapa Béy. All
objectives may not be immediately attainable and — as might be expected during a transitional period -
the Department acknowledges that we will be faced with the challenging task of balancing muitiple
trade-offs and objectives. For exampie, the Naselie has been designated as a Primary population, and
we wilt be seéking to reduce the number of hatchery-origin fish in natural spawning areas. We wil! aiso
be seeking to maintain sufficient natural spawners in the Naselle River to provide natural-origin
production for the subsequent cycle. Since the majority of natural spawners in past years were of

hatchery origin, it is likely that the productivity of natural spawners will be low relative to a locally
adapted population.

The Department aiso recognizes that we will be moving through this transition with significant

uncertainty in our understanding of natural production in tributaries to Willapa Bay. This uncertainty
includes:

1) The number of spawners necessary to optimally seed tributaries to Wiliapa Bay. The current
current estimates are based on an assumed value of 36 Chinook salmon spawners per mife.

2) The current productivity of natural spawners. We have limited understanding of the

productivity of natural spawners due to the lack of an identifying mark for most hatchery-origin
adults returning in years prior te 2010.

3} How the productivity of natural spawners will change as we transition to a management system
that wili reduce the fraction of hatchery-origin spawners in natural spawning areas.

‘The Department recognizes that we are in the early stages of the transition and that there is uncertainty
in how the natural populations will respond to implementation of the draft Plan. Success wili depend

upon careful monitoring and adaptive management to achieve both short term and long term
conservation objectives.

Evaluation of Plan implementation
implementation of the Plan can be evaluated relative to multiple criteria, including;

1} Have we maintained a harvest rate of less than 30% on the Naselle population (Primary
population)?

The run reconstruction estimates of harvest rates on Naselie natural-origin Chinook were less

than 30% in each year since implementation of the plan was initiated (29% in 2010, 14% in 2011,
23%in 2012, and 28% in 2013). '



2) Have we reduced the proportion of hatchery-origin spawners for the Naselle population?

Returns in 2013 were the first to originate from a reduced production level of fess than 900,000
smotlts. The proportion of hatchery-origin spawners dropped to the iowest level (0.81) since
marking was initiated but remained substantially higher than our long term obijective of 0.30.

Table 1. Summary of natural-origin spawners (NOS), hatchery-
origin spawners (HOS), total natural spawners, and proportion of
hatchery-origin spawners {pHOS) for the Naselle population.

Year NOS HOS Total pHOS
2010 1,648 8,100 10,748 0.85
2011 1,433 8,609 11,042 0.87
2012 1,043 5,923 10,966 0.0
2103 564 2,417 2,981 £.81

3) Have we increased the number of natural-origin spawners {NOS) for the Naselle population?

The number of natﬁral-orégin spawners for the Naselie population has declined in each year.
since 2010, reaching a low of 564 spawners in 2013 (Table 1).

4} Have we maintained or increased the number of natural-origin spawners (NOS} in the North
River/Smith Creek (Coniributing population)?

The number of natural-origin spawners in the North River/Smith Creek was 315 in 2010, 298 in
2011, 168 in 2012, and 196 in 2013.

5} Have we maintained the viability of the Willapa, Palix, and Bear populations {Stabilizing
populations)?

The number of spawners has remained above the spawner capacity estimate for the Willapa
population, declined and remained below the capacity estimate for the Palix population, and
remained low and beiow the spawner capaciiy estimate for the Bear popuiation.



Table 2. Natural-origin {NOS) and total spawners for the Willapa, Palix, and Bear

poepulations,
Willapa Palix Bear
Year NOS Total NOS Total NOS Total
2010 1,173 6,725 71 71 20 20
2011 1,218 7,043 23 23 25 25
2012 688 4,653 11 11 15 15
2013 551 2,294 17 17 40 40
Spawner Capacity -
Estimate 1,181 104 306

This review of plan impiementation suggests that additional management actions may be necessary to
promote achievement of our management objectives during this transition period.

2014 Forecast and Management Objectives

The 2014 forecast is for 3,112 natural-origin Chinook and 29,327 hatchery-origin Chinook (Tabie 3). The
relatively smali return of natural-origin Chinook, the smallest.in the last four years, will clearly make it
difficult to achieve substantial progress in meeting our management objectives for this transitional
period,

Table 3. Forecasted returns, estimated capacity for natural spawners, and hatchery spawner goal for
Willapa Bay.

Natural Spawner Hatchery Spawner
Component Forecast Estimated Capacity Goal

Willapa/North Rivers 2,172

Natural-Origin 1,609 _

Hatchery-Origin 13,840 4,537
Nemah/Palix Rivers 328

Natural-Origin 158

Hatchery-Origin 11,337 4,679
Naselle/Bear Rivers 1,853

Natural-Origin 1,345

Hatchery-Origin 4,149 ' 709
Total _ - 4,353

Natural-Origin 3,112

Hatchery-Origin ' 29,327 9,925



The review of the performance of the plan over the {ast four years, and the forecast for natural-origin
Chinook returns, indicate that additional conservation actions should be implemented in 2014. These
actions should be directed at enhancing conservation actions for the Primary (Naselle) and Contributing

(North) populations. Fishery and hatchery management actions will be developed to achieve the
following objectives:

1)

5)

Address the declining trend in niatural-origin spawners for the Naselle population by targeting a
harvest rate of no more than 20% on the Naselle population. The projected natural-origin
escapement will exceed the 2012 spawner level (> 1,050 fish},

Impiement time and area closures that may provide additiona: protection for the Naselle
population, including the closure of sub-areas 2P, 2R, and 2M through Sept. 15.

Continue to reduce the proportion of hatchery-origin spawners in the Naselle River by placing
no more than 500 adult hatchery-origin Chinook above the weir.

Explore with the commercial fishing industry opportunities to implement alternative gear (purse
seine, beach seine, or tangle net) to increase the catch of abundant hatchery fish while
minimizing impacts to natural-origin Chinook.

increase protection for the North Chinook population by delaying the recreational fishery in’
North Bay and the North River untif October 1.



DRAFT 03-21-14

2034 WILLAPA BAY FISHERY MANAGEMENT OBJECTIVES

Salmon:
e Chineok
o See attachment

¢ (Coho | .
© Management period is September 10th — October 15th.

Maximize harvest opportunity on hatchery fish, in a manner that is consistent with achieving
objectives and goals for bealthy, diverse and sustainable natural spawning populations.

o Meet or exceed 13,090 escapement goal

o

¢ Chum
o Management period October 16™ - October 31,

o Continue moratorium on Chum directed fishing, i.e. closed.
o Incidental impacts limited to a harvest rate of 10% or Iess.

Sturgeon: Closed due to conservation concerns.






WILLAPA BAY REGULATION SUGGESTIONS as of April 3, 2014

Provided to WDFW by the public and/or the WB Advisory Group

SPORT

Marine Area |
e Aug | —Jan. 31,2015, Daily limit 4. Up to 3 adults may be retained, with not more than 2
adults Chinook. Release wild Chinook and Chum.

e Continue 2-pole endorsement

Nemah River
* Open the currently closed area up to within 300 feet or an appropriate distance of the hatchery
bridge for Chinook and late coho retention ‘
* Do not open for salmon above the concrete bridge

Naselle River
 Open Aug. 1" the area from the Hwy 4 Bridge upstream to the concrete diversion structure at
the Naselle Hatchery
 Keep area from Hwy 4 Bridge upstream to concrete diversion structure at the Naselle Hatchery
closed
¢ Close from Hwy 4 to Bighill Bridge until Oct. 16™ with an Aug. 1 * opener above Bighill
Bridge

¢ Maintain a Chinook fishery below the Hwy 4 Bridge

« Close the entire Naselle River to sport fishing for Chinook if there is a chinook issue

» Increase Chinook brood release for late coho

« Maintain Chinook brood release at 800,000

* Do another Chinook tagging assessment to verify weir effectiveness:

*  More fish upstream earlier

« Same regulations as last season, 2013-14, except 3 adult and 2 wild coho Nov. 16 - Jan. 31 for
all sections

« Do not allow retention of as many wild coho in November

« Determine the number of Chinook above the weir by the forecasted runsize and actual natural
spawners at the hatchery. The total number must equate to the desired escapement goal with
consideration for mortalities or non-spawners.

 S-year study period to determine the recruitment of the natural spawning population as current
trend lines indicates a correlation between dropping natural spawning numbers and the
reduction in brood

 Retention of hatchery Chinook below the hatchery until Nov. 15 in areas that are open to fish

+ Install a juvenile screw trap




North River
* 3 coho limit regardless of mark status
« Closure zone for commercial and recreational fisheries until Sept. 15: Tokeland Buoy 3 North
to shore, Buoy 3 to RM B Buoy north to the short utilizing the existing 2U boundary

COMMERCIAL

o Net free area west of Tokeland through Sept. 15®
» Consider 3 days on and 3 days off in November

» Opposed to any net free area

« 2N openings

« Provide August commercial opportunities

» Provide 1 day per week from mid-Sept to mid-Oct with no commercial fishing allowed
« Alt. E 1s not acceptable from the commercial standpoint

« Alt. G is the best option from the commercial standpoint

o Sept. 15— Oct 31 — 3 continuous net free days in each week

Other

» Improvement to fish handling rules regarding live boxes
«  Adopt Alt. E
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Alt & - 33% reduction proposal Alt 8 - possible alternative Alt € - Comm same as Alt B, Al D - SPORTY - Naselle R Sept 1.; JAlLE - No redux in Sport; ARt F - Commercial Alg; Alt G - Commercial Alg; H - GItLNET small mesh release at §| - GHLRET small mesh release at
March 25, 2018 WDFW WDFW 3/25 proposal for Close Raselle R, Only thru Sept 15 1MAZ.1 Closed in MRP thru Sep NO 2T/2R/2M priot to 6pm Sep  [Sport Close Naselle R. Only thru  [Sport NaseHe R. same as 2013; 56%; 56%; 4/3 weekly schedule
commercial days 15.; North Bay Closed; North River]15¢ch. Sept 15 Close MA 2.1 in MRP thru Sept 15;iSPORT - Maselle R 2013; MA2.1  [SPORT - Naselle R 2013; MAZ.1
Open Oct. 1 Close 'North Bay'; defay North R. fjClosed In MIR® thru Sep 15.; North{Closed in MRP thru Sep 15.;
Smith Crk until Oct 1, Bay Closed; North River Open Oct. EXPANDED North Bay Closure;
A - 33% reductien in Commercial and 8 - smrw/TUN 3.5; 2,2,1,4,7,7,8,7,2  [C - Ciose only Naselle R, thru Sept. 15 §D - SPCRT - Naselie R $ept 1.; MAZ.1 [E- No redux in Sport; NO 2T/2R/2M I - Commercial ait 1 G - SPORT - Naselle R 2013; MAZ.1 H - GILLNET small mesh release at % GILINET Striall AESh Fe1eaTe 5T SO0 475
Sport Closed in MRP thru Sep 15.; North  Epriot to 6om Sep 15¢h. Ciosed in MRP thru Sep 15.; North  1563; SPORT - Naselle R 2013; MA2.1  fweekly schedule; SPORT - Naselle R 2013;
Bay Closed; Morth River Open Oct. 1 Bay Closed; North River Ogen Oct. £ jClosed in MRP thru Sep 15.; North MA2.1 Closed in MRP thru Sep 15 .
X EXPANDED North Bay Closure; North River
Potential Commerciat Fishery alternatives Bay Closed; North River Open Oct 1 fo, e,
Days T U R B il Days T 1] R M Days T LU R M Days T U R M ] Bays T U R A N Days U R BA
Dip-in- 88 hrs;  24hours/day 35 | o o EEE oo : g & ) F o o BRRENE G 9 0 35 = O . )
August 16-20; 12 hour/day 1 o o 2 6 a g 0 2 o b 2 . g g 2 g 4 ]
August 21-25; 12 hour/day 1 o o 2 g 0 & o 2 g @ 3 a @ 3 e} El e
Aug 26-Sep 1; 12 hour/day 1 [ 1 g @ g 1 g o 3 & o 2 o} 4 ¢]
September 2-8; 12 hour/day 5 G 0 4 o0 g o 4 g 0 3 g & 4 o 3 g
September 9-15; 12 hour/day 7 i 7 g 8 g 0 7 ] 3 el 4 G 4 o
September 16-22; 24hours/day 7 7 7 7 7 4
September 23-30; Z4hours/day 8 8 8 8 8 4
October 1-7; hoursfday 7 7 7 7 7 4
October 8-14; 24hours/day 2 2 2 2 2 3
Mov 1-10 - Late coho; 24hrsfday g 5 . g Ry 5
Mov 11-19 - Late coho;  24hrs/day 7 ] Eof 9 9 i | 9
Nov 20-30 - Late coho; 24hes/day 0 -y ] B 8 O 0 5 0 g b 0 i
Estimated Ex-vessel value 5726,459 $726,384 5726,384 $726,384 $733,034 5712,545 $706,276 $743,959 $721,463
Commercial coho - H coho 13,665 coho 13,740 coho 13,740 coho 13,740 coho 13,271 coho 13,059 coho 13,059 coho 11,882 coho 9,455
Commercial coho - W ceho 22,924 coho 23,038 coho 23,038 coho 23,038, coho 22,549 coho 21,634 coho 21,634 coho 20,416 coho 16,596
Commercial Chinook chinook 14,509 chinook 14,785 chingok 14,785 chinook 14,785 chinook 15,194 chinook 14,885 chinook 14,644 chinook 16,601 chinook 17,546
Maselle Chinook -  <20% 37.9% : Y se.a% ' 38.4% : 1 38.4% i e Er ) v : T s ' TEETE as09 T G
Coho Escapement - »13,060 ' o
Chum - <10% 20 i 23 i S
Marine Sport - Chinook 1,680 1,680 1,680 1,680 1,680
Freshwater Sport - Chinook 4,074 4,184 g 4,120 4,136 J— 4,218 e 3,862 e 3,700
Total Sport Chinook 32.5% 32,4% 5,754 6.7% 3.3% 5,864 -7.1%}/ 5,976 8.7% 5,816 | -2.0% J 5,898 -1.0% \/ 5,542 " 0.9% 5,380
Total Sport Coho 5,604 5,530 e 5,697 5,775 e 5,697 g - 5,697 i 5,530
/1 chinook coho chinock coho chinook coho chinook coho chinook coho chinook cohe chinook cobo chinook coho chinook coho
sport portion of c?{ch 28% 15% 28% 15% 28% 1h% 28% 15% 28% 16% 28% 17% 29% 16% 5% 18% 23% 21%
VRepuotn o a0



Chehalis Fall Chinook Chehalis Coho Humptulips Chinook Humptulips Coho Chum
Option NOS Escapement  WDFW HR  Comm HR 24, 2B, 2D Rec % in 2-2 NOS Escapement Rec % in 2-2 NOS Escapement CoimmHR 20 Rec % in 2-2 NOS Escapement  WDFWHR Rec % in 2-2 NOS Escapement
Objective S o500 <=5% <= 0.8% 27 to 48% 28,506 45% T ERBE Y <=54% 37% 6,894 <=5% 18 to 34% 21,000
e
A 10,062 473% 0.74% 47,129 29.12% | 0.47% 11.38% 2.54% 9.76% 26535
B 10,061 4.74% 0.76% _ 2 45,876 |37.70% | 4.30% 1.67% 2.71% 8.28% 19,050 -
C 10,018 5.00% s O i S 45,076 [37.41% 2.58% 1.67% 3.22% 33.82% 21,454
D 12,959 2.71% 8% 0.00% 49,500 | 0.00% | 236 5.09% 0.00% 3.25% 0.00% 19194
E 10,269 3.51% 0.00% A% 49,221 28.82% 3,692 0.00% 1.67% 2.20% 25.72% :
— 4

Marine Area 2-2-

¢ 2D only {east of a north/scuth line from Johns River to Brackenbridge Biuff, east of channel
marks 26 {Red) and 27 {Green)} - Sept 16-Mov 30 - 3 bag, refease Chinook

& 2C sport {north of a line from Brackenbridge Bluff to Sand 1sland, then to Ocean
shores Marina) - Aug 16 - Sept 15 - 2 bag, release wild coho.
Fresh water season, 2013 base with:
+«  No chinook retention, except in Humptulips River.
s No wild coho retention in Humptulips River.
®  Augopener in lower Chehalis River (Jack Chinook Fishery)
i

Marine Area 2-2-

. 2D only {east of a north/south line from Johns River to Brackenbridge Bluff, east
of channel marks 26 {Red) and 27 (Green)) - Sept 16-Nov 30 - 3 bag, ielease Chinook,

Fresh water season, 2013 base with:
¢  Nochinook retention, except in Humptulips River.
& No wild coho retention in Humptulips River.

e Augopener in lower Chehalis River (Jack Chinook fishery)

Marine Area 2-2-
e Sept 16-Nov 30 - 3 bag, release Chinook,

Fresh water season, 2013 base with:
e  No chinook retention, except in Humptulips River.
& No wild coho retention in Humptulips River,

Commercial season:

§Fresh water season, 2013 base with:

=  No chinook retention, except in Humptulips River,

&  No wild coho retention in Humptulips River.

e Aug opener in lower Chehalis River {Jack Chinook Fishery)

Commercial season:

257D

Date: Week: Days: Gear:
Oct 19-25 43 3 Tangle net
Oct 26-Nov 1 44 2 Tangle net
Nov 2-8 45 3 6" Gill net
Nov 9-15 46 i &” Gill net

20

Oct 19-25 43 2 & Gill net
Oct 26-Nov 1 44 3 6" Gill net
jov 2-8 45 2 6” Gili net

Fresh water season, 2013 base with:
@  No chinook retention, except in Humptulips River.
e  No wild coho retention in Humptufips River,
&  Aug opener in lower Chehalis River {Jack Chinook Fishery)

Commercial season:
28/0
Date:
CLOSED
2C
CLOSED

Week: Days: Gear:

Commercial season: Commercial season: 284D

2ASD 2A/D Date: Week: Days: Gear:

Date: Week: Days:  Gear: Date: Week: Days: Gear: Oct 5-11 41 1 Tangle net
Oct 19-25 43 2 Tangle net Oct 19-25 43 2 Tangle net Octy 19-25 43 2 6" Gill net
Oct 26-Nov 1 44 3 Tangle net Oct 26-Nov 1 44 3 Tangle net Oct 26-Nov 1 44 1 6" Gill net
Nov 2-8 45 3 6" Gill net Nov 2-8 45 3 6" Gilinat Nov 2-8 45 2 6" Gill net
Nov 9-15 45 2 6" Gill net Mov 9-15 46 3 6" Gill net Nov 9-15 46 2 6" Gill net

2C 2C 2C
Nov 9-15 46 P4 6” Gill net Qct 26-Nov 1 44 3 6" Gill net Oct 26-Nov 1 44 2 6" Gill net
Nov 16-22 47 3 6" Gill net Nov 2-8 45 2 6" Gill net MNov 2-8 45 1 6" Gill net
Nov 23-29 48 2 6" Gitl net Nov 9-15 46 3 6" Gillnet Nov §-15 46 5" Gill net
fMarine Area 2-2- Marine Area 2-2-
& CLOSED e« Sept 16-Nov 30 - 3 bag, release Chincok,



