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Canadian (coho, Chinook, or pink salmon)
California/Southern Oregon Coast (Chinook)
Code of Federal Regulations

Columbia River (salmon stocks listed under the) Endangered Species Act

Columbia River fall (upper river bright Chinook)
Columbia River summer (Chinook)
Central Valley fall (Chinook complex)
coded-wire tag

Coastal Zone Management Act
Environmental Assessment
Ecosystem Component

Essential Fish Habitat

Environmental Impact Statement
exploitation rate

Endangered Species Act
evolutionarily significant unit

fishing mortality rate (instantaneous)
Fisheries Management Plan

far-north migrating

far-north migrating coastal (Chinook complex)
Finding Of No Significant Impacts
final regulatory flexibility analysis
geometric mean

final preferred alternative

Hatchery (origin salmon stocks)
Habitat Committee

Initial Regulatory Flexibility Analysis
Klamath Ocean Harvest Model
Klamath River fall Chinook

Model Evaluation Workgroup
maximum fishery mortality threshold
Marine Mammal Protection Act
marine protected area
Magnuson-Stevens Act

maximum sustained production
Magnuson-Stevens Reauthorization Act
minimum stock size threshold
maximum sustainable yield

National Marine Fisheries Service
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NOAA
NS1Gs
NWFSC
NWR
OCN
ODFW
OFL
ORC
004
PFMC
PS
PSMFC
PST
RFA
RIR

S

SAC
SAFE
SAS
SBA
SDC
Secretary
SEIS
SHM

S

SJFC
SONC
SONCC
SRFC
SSC
SSRM
STT
SWFSC
SWR
VEWG
WAC
WA/CR Sp/S
WA/OR S/F
wOoC

List of Acronyms (continued)

National Oceanic and Atmospheric Administration
National Standard 1 Guidelines

Northwest Fisheries Science Center

Northwest Region

Oregon Coast Natural

Oregon Department of Fish and Wildlife
overfishing limit

Oregon Coast

optimum yield

Pacific Fishery Management Council (Council)
Puget Sound

Pacific States Marine Fisheries Commission
Pacific Salmon Treaty

Regulatory Flexibility Act

Regulatory Impact Review

spawning escapement

(Ad Hoc) Salmon Amendment Committee
Stock Assessment Fishery Evaluation

Salmon Advisory Subpanel

Small Business Administration

status determination criteria

U.S. Secretary of Commerce

Supplemental Environmental Impact Statement
Sacramento Harvest Model

Sacramento Index (of abundance)

San Joaquin River fall Chinook

Southern Oregon-Northern California (Chinook Complex)
Southern Oregon-Northern California Coastal (coho ESU)
Sacramento River fall Chinook

Scientific and Statistical Committee

stochastic stock recruitment model

Salmon Technical Team

Southwest Fisheries Science Center

Southwest Region

Vulnerability Evaluation Work Group
Washington Coast (coho)

Washington/Oregon spring/summer (Chinook)
Washington/Oregon summer/fall (Chinook)
Washington, Oregon, and California
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EXECUTIVE SUMMARY

The purpose of the proposed action is to provide a framework for specifying biological and management
reference points and AMs that will meet the requirements of the revised MSA and NS1Gs to account for
uncertainty in the fishery management process, reduce the probability of overfishing, and include clear
and objective status determination criteria (SDC), while integrating with existing management processes
and capabilities to the degree possible.

This action is needed to bring the Salmon FMP into compliance with new requirements to end and
prevent overfishing in the MSA, as amended in 2007, and to address the corresponding 2009 revised
NS1Gs (CFR § 600.310). The MSA now requires specification of ABC, ACLs, and AMs. The NS1Gs
establish a detailed framework that integrates the existing and new biological reference points and AMs.
In addition, the proposed action needs to revise SDC and associated actions of the current status
determination criteria (SDC) in the Salmon FMP to make them consistent with the NS1Gs and to address
issues with ambiguity, timeliness, and implementation of annual management measures.

Specifically the proposed action needs to:

o Classify salmon stocks in the FMP as “in the fishery” or as “ecosystem components”;

¢ Identify the salmon stocks for which the international exception to MSA 303(a)(15) (specification of
ACLs and AMs) will apply;

o Revise the SDC for overfishing, overfished, approaching overfished, and rebuilt to be “measurable
and objective” as required by the MSA, and establish maximum fishing mortality threshold (MFMT)
and minimum stock size threshold (MSST) reference points used for status determinations;

e Establish a framework for the specification of the following reference points: overfishing limit (OFL),
ABC (with a corresponding ABC control rule), ACL, and possibly annual catch target (ACT);

e Establish AMs to prevent the ACL from being exceeded, where possible, and establish AMs to
address overages of the ACL;

e Explain how and why “flexibility” in the application of the NS1Gs will be applied in the Salmon
FMP;

e Clarify any discrepancies with current “exceptions” as identified in the Salmon FMP with new
terminology of the MSA; and

e Integrate, to the extent possible, existing management processes and capabilities.

Classification Issues

The first step in the classification process is to determine which stocks are still in need of conservation
and management measures in Council-area fisheries; these stocks will be classified as “in the fishery”
Examples of target stocks in Council-area fisheries are hatchery stocks and productive natural stocks with
ocean distributions primarily within the Council area. Non-target salmon stocks include ESA-listed
stocks or depressed natural stocks (e.g., Strait of Juan de Fuca coho).

Stocks currently in the FMP that are not recommended to be classified as “in the fishery” can either be
omitted altogether, if determined not to be in need of conservation and management measures; or can be
classified as Ecosystem Components (ECs). ECs do not require specification of reference points for SDC
or ACLs.

Stock complexes are groups of stocks that are sufficiently similar in geographic distribution, life history,
and vulnerabilities to the fishery such that the impacts of management actions on the stocks are similar.
Stock complexes may be formed to facilitate management requirements such as setting ACL, or
determining stock status.
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The Magnuson Stevens Act (MSA) provides that stocks subject to an international agreement may be
excepted from ACL and AM requirements, but still must have all other MSA Section 303(a)
requirements, including specification of SDC and MSY.

Under the final preferred alternative (FPA) 4, all stocks currently in the FMP would be retained in the
fishery except for Canadian Chinook, coho, and pink stocks, and mid-Columbia River spring Chinook
(Table ES-1). The Canadian stocks were removed because the Council did not have responsibility for
setting management objectives over these stocks, only for ensuring they were met. The Mid-Columbia
River spring Chinook would be removed because Council area fisheries have negligible impacts on the
stock, and therefore they were not in need of conservation and management measures in fisheries under
the Council authority; in addition, no suitable complex could be specified that would allow specification
of ACLs, therefore conservation and management of this stock by the Council and NMFS is unnecessary.
No EC stocks were identified. Two stocks would be added to the FMP, Oregon coastal hatchery coho
and Willapa Bay natural coho. Smith River Chinook would also be identified as a separate stock form
other ESA listed California Coastal Chinook stocks. Three Chinook stock complexes would be specified:
Central Valley Fall (CVF), Southern Oregon Northern California (SONC), and far-north migrating coastal
(FNMC). The complexes would facilitate specification of ACLs and AMs. The FNMC Chinook
complex, Washington coastal and Puget Sound coho, and Puget sound pink salmon would be identified as
international exceptions to the ACL and AM provisions of the MSA because these stocks are subject to
management under the Pacific Salmon Treaty with Canada.
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Table ES-1. Alternatives for stock classification, stock complexes, and application of the international exception for specifying annual catch limit and accountability

measures.

Stock Alternative 1:
Classification Category Status Quo Alternative 2 Alternative 3 FPA 4
In the Fishery | Individual 45 Chinook stocks, 21 46 Chinook stocks, 21 32 Chinook stocks, 21 43 Chinook stocks, 23
Stocks coho stocks, and 2 pink coho stocks, and 2 pink coho stocks, and 2 pink | coho stocks, and 1 pink
stocks stocks separating Smith | stocks: separating Smith Smith River Chinook
River Chinook from Eel, | River Chinook from Eel, | separate; Mid-Col Spring
Mattole, Mad Rivers Mattole, Mad Rivers Chinook, and Canadian
(California Coastal ESU) | (California Coastal ESU) | Chinook, coho and pink
salmon removed
Stock 7 Chinook and 4 coho 3 Chinook complexes: 4 Chinook complexes: 3 Chinook complexes:
Complexes complexes e Central Valley Fall e Central Valley Fall e Central Valley Fall
e Southern e Southern e Southern
Oregon/Northern Oregon/Northern Oregon/Northern
California California California
e Far North Migrating | e Far North Migrating | e Far North Migrating
Coastal Coastal Coastal
e Mid-Columbia
Spring
ESA-listed 9 Chinook and 4 coho 9 Chinook and 4 coho 9 Chinook and 4 coho 9 Chinook and 4 coho
ESUs ESUs ESUs ESUs
Hatchery 6 Chinook and 6 coho 6 Chinook and 6 coho 6 Chinook and 6 coho 6 Chinook and 7 coho
Stocks stocks stocks stocks stocks; added Oregon
Coast Hatchery coho
Exploitation | 14 Chinook stocks (not NA NA NA
Rate ESA-listed or hatchery)
Exceptions
International NA 15 Chinook and 11 coho | 11 Chinook and 9 coho 13 Chinook and 9 coho
Exceptions stocks (not ESA-listed or | stocks (not ESA-listed or | stocks (not ESA-listed or
to ACLs and hatchery) managed under | hatchery) managed under | hatchery) managed under
AMs the Pacific Salmon the Pacific Salmon the Pacific Salmon
Treaty Treaty Treaty
Not In The | Ecosystem NA None 2 Chinook stocks (FNM) | 3 Chinook stocks (FNM)
Fishery Component and 2 pink stocks (not and 1 pink stock (not
Stocks ESA-listed or hatchery) ESA-listed or hatchery)
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Status Determination Criteria

SDC will be applied to natural stocks for which specification of these reference points is appropriate and
possible based on the best available science. SDC will continue to be applied to and specified only for
individual stocks, not stock complexes. The status of other stocks in a complex will not change as a result
of indicator stock status changes. Stocks managed under an international agreement can be excepted from
specification of ABC and ACL reference points, but are still required to have MSY and SDC specified.

The proposed SDC alternatives incorporate the reference points identified in the NS1Gs (e.g., Fusy,
MFEMT, MSST). However, the proposed definitions of some of these references points differ slightly
from those in the NS1Gs to accommodate the life history of Pacific salmon, where reproduction is
semelparous and a stock’s full reproductive potential can be spread out over a multi-year period. These
modified approaches are proposed in accordance with the provision allowing for flexibility in the
application of the NS1Gs.

Under FPA 5 SDC (a suite of SDC alternatives), a stock would be considered subject to overfishing when
the postseason estimate of F exceeds the MFMT, where the MFMT is defined as Fysy, the same as
Alternative 2 (Table ES-2). The definitions of overfished, approaching overfished, and rebuilt require
multi-year postseason estimates of spawning escapement to be assessed using a 3-year geometric mean to
determine status. MSST would be variable among stocks, with most stocks based on MSST = 0.5*Sysy
(as in Alternative 3), except for SRFC, KRFC, Grays Harbor, Queets, Hoh, and Quillayute coho MSST =
0.75*Sysy (as in Alternative 3b), and for Puget Sound coho MSST would equal the stock specific
low/critical abundance breakpoint multiplied by one minus the low exploitation rate limit (Tables ES-3
and ES-4). Approaching overfished and rebuilt status under FPA 5would be based on three year
geometric means for MSST and Sysy, respectively (as in Alternative 3).
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Table ES-2: Overview of SDC alternatives for overfishing, overfished, approaching overfished, and rebuilt (S = Spawning Escapement; C = catch; t = year; GM =
Geometric mean). F and S used are most recent postseason values available unless otherwise noted.

Alternative 1:
Status Quo
Determination
Based on Three

Alternatives 2 & 2b
Determination
Based on a Single
Year:

Alternative 3,
Determination
Based on 3-Year

Alternative 3b & 3c
Determination
Based on 3-Year
Geometric Mean:
MSST = 0-75*SMSY

Alternative 4 and
4b

Determination
Based on 3-Year
Arithmetic Mean:

FPA 5,
Determination
Based on 3-Year
Geometric Mean:

Current NMFS
interpretation of
Overfishing Concern
as defined in FMP.

year.

three year period,

3 with MSST =
0.75*Sysy (3b) or
MSST = 0.86*Sysy
(3c)

three year period.

Status Consecutive Years: | MSST = 0.5*Sysy Geometric Mean: (3b) or 0.86*Sysy MSST = 0.5*Sysy MSST is variable
Category MSST = Spsy or 0.75*Syusy (2b) MSST = 0.5*Sysy (3¢c) or 0.75*Syisy (4b) among stocks
Overfishing | S(t,t-1,t-2)<MSST F > MFMT in one Same as Alternative | Same as Alternative | Same as Alternative | Same as Alternative
and C(t,t-1,t-2) > year, with MFMT = | 2 2 2 2
MSST-S(t,t-1,t-2) Fusy- i.e., single year basis | i.e., single year basis | i.e., single year basis | i.e., single year basis
i.e. fishing
contributed to
Overfishing Concern
Overfished S(t,t-1,t-2)<MSST S <MSST in one GM(S) < MSST over | Same as Alternative | 0(S) < MSST over GM(S) < MSST over

three year period,
MSST = 0.75*Sysy
for KRFC, SRFC,
WA C coho; Status
Quo SDC for PS
coho, and 0.5*Sysy
for other stocks.

Approaching

S(t-1,t-2)<MSST and

S < MSST inone

GM(S) < MSST over

Same as Alternative

0(S)< MSST over

GM(S) < MSST over

or as otherwise
determined in
rebuilding plan.

three year period.

3

three year period.

overfished S(t) forecast < MSST | year. Sused is three year period. S | 3 with MSST = three year period. S | three year period. S
current preseason used are 2 most 0.75*Sysy (3b) or used are 2 most used are 2 most
forecast. recently available MSST = 0.86*Spsy recently available recently available

postseason values (3c) postseason values postseason values
and current and current and current
preseason forecast. preseason forecast. preseason forecast.

Rebuilt S>Sysy inoneyear | S> Sysy inone year. | GM(S) > Sysy Over Same as Alternative | 0(S) > Sysy over GM(S) > Sysy Over

three year period.

The status categories for overfished, approaching overfished, and rebuilt within each alternative should be considered together, given the need to have
comparable metrics among these abundance-based SDC.
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Table ES-3. Status determination criteria reference points, assumptions and issues for coho stocks.

Smsy MFMT (Fpsy) MSST
Alt 1 FPA 5
Status | Alt2, 3, | Alt 2b, 3b Varies
Quo &4 & 4b Alt3c | among
Coho Stock Est Basis Est | Basis | Cons Obj | 0.5*Spsy | 0.75*Spmsy | 0.86*Sysy | stocks
CCC-ESA Unk NA Unk NA | 0.0HRn Unk Unk Unk Unk
Endangered CA:
ESA BO
SONCC - ESA Unk NA Unk NA 0.13 Unk Unk Unk Unk
Threatened Ocean ER:
ESA BO
OCN - ESA Unk NA Unk NA | 0.08-0.45 Unk Unk Unk Unk
Threatened ER:
ESA BO
LCN - ESA Threatened| Unk NA Unk NA | Ocean & Unk Unk Unk Unk
MS CR
ER:
ESA BO
Oregon Coastal - Unk |ODFW | UnDef | NA NA NA NA NA NA
Hatchery
Columbia River Late - | 14,100 | TAC | UnDef | NA NA NA NA NA
Hatchery
Columbia River Early - | 7,200 | TAC | UnDef| NA 7,100 NA NA NA NA
Hatchery
Willapa Bay - Hatchery | 6,100 |WDFW| UnDef | NA 6,100 NA NA NA NA
Quinault - Hatchery ?7? QIN? | UnDef | NA ?7? NA NA NA NA
Quillayute Summer - 300 |WDFW/| UnDef | NA 300 NA NA NA NA
Hatchery
S. Puget Sound - 52,000 \WDFW | UnDef | NA 52,000 NA NA NA NA
Hatchery
Grays Harbor 24,426 | Smsp 0.65 | PSC 35,400 12,213 18,320 21,007 18,320
FMP
*FSMY
App C
Queets 5,800 | FMP | 0.65 | PSC 5,800- 2,750 4,350 4,730 4,350
14,500
Hoh 2,520 | AppE | 0.65 | PSC 2,000- 1,260 1,890 1,935 1,890
5,000
Quillayute Fall 6,300 | FMP | 0.65 |AppE| 6,300- 2,937 4,725 5,051 4,725
15,800
Strait of JdF 11,000 | FMP | 0.60 | FMP 7,000 5,489 8,234 9,442 7,000
Hood Canal 14,350 | FMP | 0.65 | FMP | 10,750 7,175 10,762 12,340 10,750
Skagit 25,000 | FMP | 0.60 | FMP | 14,875 12,500 18,750 21,500 14,875
Stillaguamish 10,000 | FMP | 0.50 | FMP 6,100 5,000 7,500 8,600 6,100
Snohomish 50,000 | FMP | 0.60 | FMP | 31,000 25,000 37,500 43,000 | 31,000
Canadian Coastal UnDef | FMP | UnDef | FMP UnDef NA NA NA NA
Fraser River UnDef | FMP | UnDef | FMP | UnDef NA NA NA NA
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Table ES-4. Status determination criteria reference points, assumptions and issues for Chinook stocks. Sp/Su =
Spring/Summer, Su/F = Summer/Fall.
Smsy MFEMT (Fumsy) MSST
Alt 1 FPA 5
Status | Alt 2, 3, |Alt 2b, 3b Varies
Quo &4 & 4b Alt3c |Among
Chinook Stock Est Basis Est Basis | Cons Obj |0.5*Spsy |0.75*Susy | 0.86*Smsy | Stocks
Sacramento River Unk NA Unk NA CA Unk Unk Unk Unk
Winter — ESA Time/Area
Endangered /Size
Sacramento River Unk NA Unk NA  |restriction:| Unk Unk Unk Unk
Spring — ESA ESABO
Threatened
Northern California Unk NA Unk NA <0.16 Unk Unk Unk Unk
Coast (Eel, Mattole, Ocean
Mad Rivers) -ESA Age-4
Threatened KRFC ER:
ESA BO
Upper Willamette Unk NA Unk NA |<0.15FW| Unk Unk Unk Unk
Spring — ESA ER:
Threatened ESA BO
Lower Columbia Unk NA Unk NA |<037ER:| Unk Unk Unk Unk
River (LCR) Natural — ESA BO
ESA Threatened
North Fork Lewis Fall | 5,700 | FMP 5,700: Unk Unk Unk Unk
— Part of LCR ESU 5791 | CTC | 0.76 CTC ESA BO
Snake River Fall - Unk NA Unk NA <0.70 Unk Unk Unk Unk
ESA Threatened Base
Period ER:
ESA BO
Snake River Sp/Su — Unk NA Unk NA |<0.055to| Unk Unk Unk Unk
ESA Threatened 0.17 FW
Upper Columbia River| Unk NA Unk NA ER: Unk Unk Unk Unk
Spring — ESA ESA BO
Endangered
Eastern Strait of Juan Unk NA Unk NA Comp. Unk Unk Unk Unk
de Fuca Su/F - ESA Chinook
Threatened ER: ESA
Skokomish Su/F — Unk NA Unk NA 4(d) Rule Unk Unk Unk Unk
ESA Threatened
Nooksack Sp/early Unk NA Unk NA Unk Unk Unk Unk
Fall — ESA Threatened
Skagit - Su/F — ESA Unk NA Unk NA Unk Unk Unk Unk
Threatened
Skagit Sp — ESA Unk NA Unk NA Unk Unk Unk Unk
Threatened
Stillaguamish Su/F - Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
Snohomish Su/F - Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
Cedar River Su/F - Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
White River Spring — | Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
Green River Su/F — Unk NA Unk NA Unk Unk Unk Unk
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Smsy MFEMT (Fumsy) MSST
Alt 1 FPA 5
Status | Alt 2, 3, |Alt 2b, 3b Varies
Quo &4 & 4b Alt 3c  |Among
Chinook Stock Est Basis Est Basis | Cons Obj |0.5*Sysy |0.75*Susy | 0.86*Symsy | Stocks
ESA Threatened
Nisqually River Su/F Unk NA Unk NA 1,100: Unk Unk Unk Unk
— ESA Threatened ESA 4(d)
Rule
Lower Columbia 15,400 | TAC |UnDef| NA 15,400 NA NA NA NA
River Fall - Hatchery
Lower Columbia 2,700 | TAC |UnDef| NA 2,700 NA NA NA NA
River Spring -
Hatchery
Mid-Columbia River Unk TAC | UnDef| NA Hatchery NA NA NA NA
Bright Fall - Hatchery Egg Take
Spring Creek Fall- 7,000 | TAC |UnDef| NA 7,000 NA NA NA NA
Hatchery
Willapa Bay Fall- 8,200 [WDFW/| UnDef | NA 8,200 NA NA NA NA
Hatchery
Quinault Fall- Unk QIN |UnDef| NA Egg Take NA NA NA NA
Hatchery
Sacramento Fall 122,000 | Lower | 0.78 | AppC | 122,000 | 61,000 | 91,500 104,920 | 91,500
Klamath River Fall 40,700 | STT | 0.71 STT 35,000 20,350 | 30,525 35,000 | 30,525
floor: FMP
Smith River Fall UnDef | NA 0.78 | AppC UnDef UnDef | UnDef UnDef | UnDef
Southern Oregon 150,000 | FMP | 0.78 | AppC >60 UnDef | UnDef UnDef | UnDef
Central and Northern to FMP | 0.78 | App C |spawners/ [ UnDef | UnDef UnDef | UnDef
Oregon 200,000 mi: FMP
Klickitat, Warms Unk FMP | Unk NA ER Unk Unk Unk NA
Springs, John Day and Exception
Yakima River - Spring
Upper River Bright - | 39,625 | CTC | 0.86 CTC 19,182 | 29,719 34,078 | 19,182
Fall
Upper River - Summer| 12,143 | CTC | 0.75 CTC 6,072 9,107 10,443 | 6,072
Willapa Bay - Fall 3,393 |WDFW| 0.78 | AppC 1,696 2,545 2,918 1,696
Grays Harbor Fall 11,388 | Susp | 0.78 | AppC 5,694 8,541 9,794 5,694
FMP
Grays Harbor Spring 1,002 | *Fsmuy | 0.78 | AppC 546 819 939 546
App C
Queets - Fall 2,500 | FMP | 0.87 | AppC 1,250 1,875 2,150 1,250
Queets — Sp/Sur 700 FMP | 0.78 | AppC 350 525 602 350
Hoh - Fall 1,200 | FMP | 090 | AppC 600 900 1,032 600
Hoh Sp/Su 900 FMP | 0.78 | AppC 450 675 774 450
Quillayute - Fall 3,000 | FMP | 0.87 | AppC 1,500 2,250 2,580 1,500
Quillayute - Sp/Su 1,200 | FMP | 0.78 | AppC 600 900 1,032 600
Hoko -Su/F 850 FMP | 0.78 | AppC 425 637 731 425
Canadian Coastal UnDef | FMP | UnDef | FMP UnDef NA NA NA NA
Fraser River UnDef | FMP | UnDef | FMP UnDef NA NA NA NA
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Annual Catch Limits

Alternatives for specification of OFL, ABC, and ACL reference points will be made on an individual
stock basis for all stocks as required based on the best available science. These reference points will not
be specified for any stocks that are identified in the FMP as EC species or stocks that are internationally
managed. Hatchery stocks and ESA-listed stocks identified in the FMP will be managed to meet
hatchery goals and ESA consultation standards, which serve the function of ACLs, consistent with the
NS1Gs flexibility provision to consider alternative approaches for specifying ACLs and AMs.

Under the stock classification FPA 4, the relevant stocks for specifying OFL/ABC/ACL reference points
would be Sacramento River fall Chinook (SRFC) and Klamath River fall Chinook (KRFC) as indicator
stocks for the CVF and SONC Chinook complexes, respectively. It is possible that South Oregon Coast
Chinook, or some stock components thereof, may also support specification of these reference points after
implementation of this FMP amendment. These stocks could then serve either as additional indicator
stocks for the SONC complex, form an independent complex, or be managed as individual stocks. Other
stocks classified as in the fishery are either included in the CVF or SONC Chinook complexes, or are not
required to have ACLs specified because of the international management exception

The FPA 3 specifies OFL and ABC as escapement levels for each stock. These OFL and ABC
escapement levels are determined using exploitation rates (i.e., Fysy and Fagc) and abundance estimates
for each stock (Table ES-5). Fusy and Fagc are defined in terms of total exploitation rate across all
salmon fisheries (Federal and nonfederal jurisdictions). Impacts in non-salmon fisheries are included in
the natural mortality assumptions used to estimate population parameters for salmon stocks; therefore, all
fishing mortality sources are accounted for when reference points are specified. Current conservation
objectives for all FMP-managed stocks, expressed as either spawning escapement or exploitation rate
limits, can be expressed as exploitation rate control rules, with allowable exploitation rates dependent on
stock abundance.

OFL: OFL would be derived from the stock-specific estimate of Fysy, or an Fysy proxy, and abundance.
Under the alternatives described in the EA, OFL would be expressed in terms of either catch (C) or
spawning escapement (S). As mentioned above, FPA 3 defines the OFL in terms of escapement. Stock-
specific estimates of Fysy based on spawner-recruit data will be used if available. Otherwise, proxy
values based on species-specific meta-analyses would be used. The derivation of the Fysy proxy value for
Chinook (0.78) is shown in Appendix C.

ABC and the ABC Control Rule: ABC will be derived from an ABC control rule. The first step in
determining the annual ABC is to specify Fagc. The second step requires applying Fagc to the abundance
(preseason projected or postseason actual) to derive the annual ABC value expressed in terms of C or S,
depending on the alternative. FPA 3 defines the ABC in terms of escapement.

Fagsc IS a constant exploitation rate which is reduced from Fysy by a buffer that accounts for scientific
uncertainty. Two tiers of buffers have been established based on the level of scientific uncertainty
associated with stocks having different levels of data-richness. Taking such a tiered approach to
specification of the ABC is consistent with the NS1Gs' and appropriately accounts for the differences in
scientific uncertainty among the stocks (Appendix D).

e Tier-1: For stocks that have sufficient data to conduct a stock-specific spawner-recruit analysis,
and for which Fysy has been directly estimated, the buffer level is 5 percent (Fagc = Fusy % 0.95).

1 50 CFR 600.310 (f)(4)
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e Tier-2: For stocks that have not undergone a spawner-recruit analysis, and Fysy has been
determined by proxy, the buffer level is 10 percent (Fagc = Fumsy % 0.90).

The ACL can be based on C or S, depending on the alternative. FPA 3would use ACL based on S with

SacL = Sasc.

With regard to SRFC, the control rules for all the alternatives assume Sysy = 122,000. For SRFC, the
most notable difference between status quo and the control rule incorporating the ABC is the specification
of the maximum exploitation rate at Fagc (Figure ES-1). Under the status quo alternative (without the
ABC control rule), the target exploitation rate for SRFC continues to increase with increasing abundance,
approaching F = 1 as abundance increases. For KRFC, the status quo maximum allowable exploitation
rate is 0.67, and application of the ABC control rule results in a minor change in maximum allowable F
from 0.67 to 0.68. Under FPA 3 the control rule for KRFC would target an escapement of 40,700 natural
area adult spawners (Figure ES-1). This would result in a decrease in the allowable exploitation rate over
a portion of the range, because of the target spawner escapement level of Sysy = 40,700 instead of the
status quo conservation objective (escapement floor) of 35,000.

Table ES-5. Overview of alternatives for OFL, ABC, ACL, ACT, and the associated framework.

Alternatives OFL ABC ACL ACTY Framework

1) Status Quo Not Not Not Not --NA—
identified | identified | identified | identified Current conservation Objectives

specified not to exceed (Susy)

2) Catch (C) Based CorL Casc CacL Cact? CorL> Cagc = CacL> Cacr
Corr(t) = N(t) X Fusy
Caec(t) = N(t) x Fagc
Fagc = 95% or 90% Fysy”

3) FPA Spawning SorL Sagsc SacL Sact? SorL < Sasc = SacL < Sact
Escapement (S) Based SorL(t) = N(t) x (1-Fysy)
Sasc(t) = N(t) % (1-Fagc)
Fagc = 95% or 90% Fysy”

a/ ACT could be used, as needed, but is undefined at this time.
b/ The buffer to account for scientific uncertainty is either 95 percent or 90 percent of Fysy, depending on whether
the Fysy value represents a stock-specific estimate (Tier-1) or proxy value (Tier-2), respectively.

In years with low abundance, the Sac, could be specified at a level lower than the conservation objective
escapement target. In that situation, the conservation objective escapement target would remain the
management target for the fishery. In years with high abundance, the Sac. would be specified at a level
that could be greater than the conservation objective escapement target. In that situation, the fishery
would be designed to achieve an amount of returning spawners no less than the Sac, (i.e., greater than S
specified in the conservation objective).
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Figure ES-1. Status quo (thick gray line) and Alternative 2 and Final Preferred Alternative (FPA) 3 (thick black line) F-
based control rules for SRFC and KRFC. Reference points MSST, Swusy, Fumsy, Fasc, and Faci, are denoted by thin
black lines.
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Accountability Measures

In addition to ACLs, AMs are required management controls to both prevent ACLs from being exceeded,
and to correct or mitigate overages of ACLs if they occur. AMs are intended to minimize the frequency
and magnitude of overages of the ACL, and to correct any problems that caused the overage.

A number of current FMP actions meet the intent of AMs. While some of them would not be directly
working in combination with an ACL, they are in place to prevent overfishing. However, under FPA 3,
the “conservation alert” and “overfishing concern” were replaced with actions associated with SDC FPA
5.

FPAS3 In-season (and preseason) AMs

¢ In-season authority to manage quota fisheries (FMP § 10.1)

Mixed-stock quota monitoring (FMP § 7.1)

Quota partitioning (FMP § 5.3 and10.2)

Quota trading (FMP § 5,3 and 10.2)

Changes to gear/bag/size/trip limits (FMP § 6 and 10.2)

Boundary modifications (FMP 8 6 and 10.2)

Landing restrictions (FMP § 6), and

In-season monitoring and reporting requirements. (FMP § 7)

FPA 3 Post-season AMs
e Postseason monitoring and reporting through the annual SAFE document (FMP § 8)
e Salmon Methodology Review Process (COP-15; PFMC 2008).

Annual Catch Target (ACT): An ACT may be adopted in any fishing year in which there is increased
management uncertainty in the fishery causing increased uncertainty in maintaining compliance with the
ACL. The ACT would be specified at a level sufficiently below the ACL to buffer for the management
uncertainty it is implemented to address, incorporating uncertainty in the ability to constrain catch for
ACL compliance, and uncertainty in quantifying the true catch amounts (i.e., estimation errors)>.

Re-evaluation of the ACLs and AMs System: The ACL described in FPA 3 relies on a postseason
evaluation for assessing compliance with ACLs. If the evaluation determines that spawning escapement
was not in compliance with the ACL more than once in four consecutive years, the Council will direct the
STT to conduct an assessment of the cause. The assessment will include consideration of the tiered
buffers used to account for scientific uncertainty, and may include recommendations for changing the
buffers to a level that would increase the compliance rate to an appropriate level (e.g., 75 percent
compliance rate).

Pending the outcome of the STT re-evaluation of the system of ACLs and AMs, an ACT may be
implemented as an interim measure if it was determined that the cause was related to management
uncertainty in the fishery and to reduce the likelihood of future non-compliance with the ACL until any
new or updated measures are approved. When it is determined that the fishery has been out of
compliance with the ACL more than once in four consecutive years, an ACT may be adopted, which
could be based on applying an buffer additional to the ABC control rule (in addition to the tiered
scientific uncertainty buffers in the ABC control rule). The additional buffer would remain in place until
either additional measures are adopted to ensure an appropriate compliance with ACLs, or it has been
demonstrated that the buffer is not necessary to achieve an appropriate compliance level.

2 As explained in 50 CFR 600.310(f)(6)(i)
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De minimis Fishing Provisions

De minimis fishing provisions give more flexibility to the process of setting annual regulations when the
conservation objectives for limiting stocks are projected not to be met, and provide opportunity to access
more abundant salmon stocks that are typically available in the Council management area when the status
of one stock may otherwise preclude all ocean salmon fishing in a large region, as is the case under the
conservation alert actions in the current FMP. This would reduce the risk of fishery restrictions that
impose severe economic consequences to local communities and states. While this action seeks to
provide management flexibility in times of scarcity, there is an overriding mandate to preserve the long-
term productive capacity of all stocks to ensure meaningful contributions to ocean and river fisheries in
the future, and to ensure that the total fishing mortality rate does not exceed Fysy.

Status quo de minimis fishing provisions are variable among stocks, and not defined for SRFC. For
KRFC, the de minimis fishing provision added to the FMP by Amendment 15 allows an ocean impact rate
of no more than 10 percent on age-4 Klamath River fall Chinook, if the projected natural spawning
escapement with a 10 percent age—4 ocean impact rate is between 35,000 and 22,000. If the projected
natural escapement is less than 22,000, the Council must further reduce the allowable age— 4 ocean
impact rate to reflect the status of the stock. The final rule implementing Amendment 15 states that as
escapement falls below approximately 30,000, the impact rate will need to decline automatically.

The general form of de minimis alternatives use as F-based control rule, where as stock size declines, the
allowable exploitation rate declines from Fagc in order to achieve Sysy, until F = 0.25. A constant
exploitation rate of 0.25 is allowed until the point where F must be further reduced in order to achieve a
spawner escapement equal to some specified level, defined relative to MSST.

Alternative 2 specifies a de minimis exploitation rate of F0.25, when spawner abundance level is less than
1.33*Sysy and is reduced to F=0 at the midpoint between Sysy and MSST [(Swsy + MSST)/2] Figure ES-
2, top panel).

Alternative 3 specifies a de minimis exploitation rate of F<0.25, similar to Alternative 2 except that F is
reduced to F=0 at a spawner abundance level of MSST (Figure ES-2, second panel).

Alternatives 2b and 3b are similar to Alternatives 2 and 3 except that for KRFC only, the control rule
would target the 35,000 natural area spawner floor rather than Sysy (40,700), as is currently done under
the status quo alternative.

Alternative 4 specifies a de minimis exploitation rate of F<0.25, similar to Alternative 2 except that F is
reduced to F=0 at a spawner abundance level of one half of MSST (MSST/2) (Figure ES-2, third panel).

Alternative 5 specifies that as stock size declines, the allowable exploitation rate declines from Fagc until
F = 0.25. A constant exploitation rate of 0.25 is allowed until the midpoint between Sysy and MSST,
below which F must be further reduced; however, there is no set stock size where F must equal zero
(Figure ES-2, forth panel). Reduction below F=0.25 would not be structured, but would be in response to
year-specific circumstances such as abundance of other stocks, recent spawning escapement performance,
in order to achieve a spawner abundance equal to the MSST. Alternative 5 would not trigger the de
minimis fishing rate until projected spawners fell to 35,000 natural area spawner floor for KRFC rather
than Sysy (40,700), as under Alternatives 2, 3, and 4.

FPA 6 is a structured, two step alternative that allows some harvest at all abundance levels (Figure ES-2,
bottom panel). As stock size declines, the allowable exploitation rate declines from Fagc in order to
achieve Sysy until F=0.25. A constant maximum exploitation rate of 0.25 is allowed until the potential
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spawner abundance reaches the midpoint between Sysy and MSST where F will be reduced in proportion
to abundance to no more than 10 percent at MSST. At potential spawner abundance levels less than or
equal to half of MSST the allowable exploitation rate will be further reduced to levels approaching zero
as abundance approaches zero.
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Figure ES-2. De minimis fishing Alternatives. Alternative 1 (status quo) is not shown because it is variable among
stocks.
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Biological and Economic Effects

Economic effects were assessed primarily by considering the effects of the Alternatives on short- and
long-term catch and effort in the ocean fisheries; therefore, effects to the biological environment that
affected available harvest could be used to anticipate economic effects. Generally, short-term positive
economic effects were correlated with short- or long-term negative biological effects, and long-term
positive economic effects with long-term positive biological effects. Some of the economic analyses
were qualitative and only characterized effects relative to the Status Quo and the other Alternatives, and
some, such as possible consumer response to status determinations, were only speculative — based on
recent events — and without any quantitative information. However, some quantitative information was
available to assess economic effects of alternatives for de minimis fishing provisions.

Economic effects were expected from SDC, ACL, AM, and de minimis fishing Alternatives. The
economic effects from all the alternatives, like the biological effects, were determined to be not
significant
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Table ES-6. Summary of environmental effects of Alternatives.

CHINOOK: Smith River as separate stock;
mid-Columbia spring removed from fishery; no
EC stocks; 3 new stock complexes (CVF,
SONC, FNMC); 15 international exceptions

PINK: remove Fraser Canadian stocks from the
fishery; 1 international exception

Alt. 3:
COHO: no EC stocks; remove Canadian stocks
from fishery; 10 international exceptions

CHINOOK: Smith River as separate stock;
Columbia fall and mid-Columbia spring as EC
stocks; 2 Canadian stocks removed from the
fishery; 4 new stock complexes (CVF, SONC,
FNMC, Mid-Columbia spring); 12 international
exceptions

PINK: both are EC stocks; no international
exceptions

FPA 4:

COHO: no EC stocks; SONCC coho includes
southern OCN component s; two new stocks
added — Willapa natural and Oregon coast
hatchery, two Canadian stocks removed; 10
international exceptions

CHINOOK: Smith River as separate stock; 2
Canadian stocks and mid-Columbia spring
removed from fishery; no EC stocks; 3 new
stock complexes (CVF, SONC, FNMC); 13
international exceptions

PINK: remove Fraser Canadian stocks from the
fishery; 1 international exception
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% o © — | Stocks in the fishery or Ecosystem Components; | Alt. 1: Stock classification
] o N :E Stock Complexes and indicator stocks; Stocks effects not significant; however, alternatives do not
k7 g g subject to the international exception to the lack of newly formed stock have significant
‘—8 R = application of ACLs complexes is inconsistent with changes or impacts on
% @ < MSA and NS1Gs the affected biological
8 < @ | Alt. 1: environment and
@ ~ : COHO, CHINOOK, and PINK: status quo; all Alt. 2: therefore no significant
o ~ | stocks in the fishery; no EC stocks, new stock Effects not significant economic impacts.
<\'l_ ’g complexes or international exceptions
o = Alt. 3:
< Alt. 2:
by COHO: no EC stocks; SONCC coho includes Effects not significant
a southern OCN component stocks; 12
= international exceptions FPA 4:
= Effects not significant
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Overfishing (postseason)
Alt 1: Status Quo; no consistent criteria,
based on assessment of overfishing
concern.

FPA 2: Based on the fishing mortality
rate exceeding the maximum fishing
mortality threshold, OR the annual catch
exceeding the overfishing limit.

Status Determination Criteria (SDC)

Approaching Overfished (preseason) based on
the MSST

Nine Suites (1,2/2b, 3 3b/3c, 4/4b, and FPA 5)

Alt. 1: status quo; based on 3 consecutive
years of MSST= Sysy

Alt. 2/2b: based on single year of MSST
= 0.5* Sysy or 0.75*Syisy (Zb)

FPA 3, Alts. 3b/3c: based on 3-year
geometric mean of MSST =0.5*Sysy, or
0.75*Spmsy (3b) or 0.86*Sysy (for KRFC)
(3¢)

Alt. 4/4b: based on 3-year arithmetic
mean of MSST=0.5* Sysy or 0.75*Susy
(4b)

Overfished (postseason)

Alts. 1, 2, 2b, 3, 3b, 3c, 4, 4b: Same as
approaching overfished Alternatives.

FPA5: Variable among stocks with
Washington coastal coho, SRFC and KRFC like
Alt 3b; Puget Sound coho MSST between Alt. 3
and 3b; other stocks like Alt. 3.

Rebuilt (postseason) based on stock achieving
Swmsy:

Alt. 1/2/2b: status quo; one year>Sysy

FPA 3/3b/3c: 3-year geometric
mean>Sysy

Alt. 4/4b: 3-year arithmetic mean >Sysy
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~ ~ Different alternatives for the reference points, Alt. 1: Overfished determinations | Overfishing:
o ~ specified for each stock annually: less likely to occur compared to Economic effect of
Alt. 2 Alt. 2 for the

Alt. 2: overfishing determination
would rarely occur, so negligible
impacts are expected. Overfished
determinations more likely to
occur compared to status quo,
although it may not be indicative
of a long-term trend.

Alt. 3 (FPA): poses greatest risk
of negative effects and Alt. 2
poses the least risk for overfished
SDC. More accurately represents
risk to reproductive potential.
Decreased probability of
overfished determinations when
faced with a single weak year-
class; decreased probability of
rebuilt determinations when faced
with a single strong year-class for
weak stocks. Geometric mean is
less sensitive to large values and
more sensitive to low values;
geometric mean is most
appropriate and currently used for
log-normal distributions, such as
salmon abundances.

Alt. 4: for overfished SDC
provides the greatest risk of
positive effects. Arithmetic mean
is more sensitive to large values;
less precautionary than using the
geometric mean.

Constraining fisheries to prevent a
stock from becoming overfished
has a positive effect. An
overfished determination has no
direct biological effects. Overall,
the SDC alternatives could result
in beneficial or positive impacts
in the long-term, but not
significant.

overfishing SDC
should have long-term
positive economic
effects in terms of
harvest. Short-term
economic effects could
be negative compared
to the status quo if
exploitation or harvest
rates and access to
production in excess of
Fwmsy are constrained.
Effects would not be
significant due to rare
occurrence.

Overfished and
Approaching
Overfished:

Alt. 4 would have the
fewest negative short-
term economic effects
and long term negative
economic effects in
terms of harvest. Alt.
2b would have the
greatest short-term
negative economic
effects in terms of
harvest. Effects would
not be significant
because fishery
closures are not
required.

Rebuilt:

There would be short-
term negative
economic impacts
from the 3-year
geometric mean for
Alt. 3and 4 in terms of
lower harvest and
impact on price.
Effects would not be
significant because
fishery closures are not
required.

ES-18
FINAL EA: Salmon Amendment 16

DECEMBER 2011

ABC-acceptable biological catch; ACL-annual catch limit; ACT-annual catch target; AM-accountability measures; F-fishing mortality
rate; MFMT-maximum fishery mortality threshold; MSST-minimum stock size threshold; MSY-maximum sustainable yield; OFL-
overfishing limit; S-spawning escapement; SDC-status determination criteria; SONC-Southern Oregon Northern California



- Alt. 2: Same as Alt. 1 except modification of
conservation alerts to only require notice to
managers; modification of overfishing concern
renamed as abundance alert; possible adoption
of an ACT; AMs occur when ACL is exceeded,
such as notice to managers and reevaluation of
ACLs and AMs

- FPA 3: similar to Alt. 2 except that
conservation alert and overfishing concern
actions no longer considered AMs and no
longer retained in FMP
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g © ‘g needed) are expressed in terms of catch levels that do not
=S i (Consistent with NS1G); OFL and ABC are FPA 3: more conservative and exceed Fysy. Short-
%§: specified on the basis of stock-specific protective of KRFC than Alt. 3b; term effects are likely
% — exploitation rates and abundances; ABC is would have long-term positive to be negative in terms
o & buffered from the OFL by 5-10% to account for | effects on KRFC, but not of harvest.
& = scientific uncertainty significant; generally consistent
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(@)
‘g 5-10% to account for scientific uncertainty; For SRFC, there are direct positive effects due to
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=g (Swsv); spawning escapement is the most For KRFC, the effect is small or
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=
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measures would have
significant economic
impacts since some
effects are offsetting
and AMs are generally
preventive or
corrective measures
and mostly
administrative in
nature.
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Alt. 1: status quo; currently implemented
for KRFC; de minimis fishing not defined
for SRFC

Alt. 2, 2b: F=0 at midpoint between Sysy
and MSST

De minimis fishing provisions
(1.2/2b.3/3h. 4.5 & FPA 6

Alt. 3, 3b: F=0 at MSST
Alt. 4: F=0 at 0.5*MSST

Alt. 5: F< 0.25 below the midpoint
between Sysy and MSST (unstructured
reduction)

FPA 6: F<0.25 at Sysy until the midpoint
of Susy and MSST; F<0.10 at MSST until
% of MSST; F=0 at S=0

Alts. 2b, 3b — similar to Alt. 2, 3 except
that KRFC is managed for 35,000 natural
spawners, rather than Sysy
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25 - De minimis exploitation rates of 25% for SRFC | Alt. 1: managing for an annual Alternatives 2-6
% and KRFC spawner escapement less than Susy target of 35,000 natural area adult | should provide short-
%2} KRFC spawners (less than Susy) term positive

is inconsistent with MSA and
NS1Gs ; not consistent with NS8
because of lack of de minimis
fishing for SRFC

Alt. 2, 3, 4: would achieve OY

Alt. 2b, 3b, 5: would not achieve
QY; inconsistent with MSA and
NS1Gs

No significant impacts from de
minimis alternatives, but long-
term negative impacts to KRFC
from Alts. 2b, 3b, and 5.

economic effects
compared to the Status
Quo Alternative.
These alternatives may
have long term
negative economic
effects because SRFC
could become
overfished more
frequently, which
could lead to more
restrictions on future
fisheries.

For KRFC,
Alternatives 2, 4, and
FPA 6 may have a
short-term negative
economic effect on
harvest, but would
have a long-term
positive effect because
of managing for MSY.

Alternative 5 yielded
the highest cumulative
ocean commercial ex-
vessel value and
recreational trips
across all MSST
conventions and
management zones,
However, Alt 5 has
mixed results for river
tribal and non-tribal
recreational catches,
i.e., Status quo fared
better for non-tribal
river recreational
catches.

Note: NS = Not significant; Although there could be some positive or negative economic impacts associated to different amendment alternatives
relative to status quo, the economic significance would be none or not significant, i.e., the value of change expected to be much less than $100

million to the case of the West Coast salmon fishing industry under PFMC.
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1.0 INTRODUCTION

The reauthorization of the Magnuson-Stevens Act (MSA) in 2006 established new requirements to end
and prevent overfishing through the use of annual catch limits (ACLs) and accountability measures
(AMs). The reauthorization also contained new requirements for the Scientific and Statistical Committee
(SSC) to recommend acceptable biological catch (ABC) levels to the Council. On January 16, 2009,
National Marine Fisheries Service (NMFS) published amended guidelines for National Standard 1
(NS1Gs) to provide guidance on how to comply with new provisions of the MSA. In order to comply
with these new requirements and guidelines, the Salmon Fishery Management Plan (FMP) needs to be
amended.

The process to amend the Salmon FMP began in March 2009 with initiation of scoping of an FMP
amendment to address the new MSA requirements and NS1Gs. At that time the Council also identified
some related issues that should be considered in the amendment process, including de minimis fishing
provisions and updates to stock conservation objectives. The Council was interested in alternatives to
complete fishery closures when stock projections were below objectives. Most salmon stocks had some
form of allowance for these circumstances, but a few did not, resulting in situations like 2008-2009
(fishery closures) and 2006 (emergency rule promulgation).

1.1 Document Organization

This is an integrated document in regard to the assessments required for an FMP amendment. The
Council decision process for this amendment is outlined in Section 1.3. The description of the proposed
amendment and impacts in Sections 2.0, 4.0 and 5.0 contain key elements necessary for a Regulatory
Impact Review/Initial Regulatory Flexibility Analysis (RIR/IRFA) and Environmental Assessment (EA).
Section 5.0 summarizes the relationship of this amendment to other existing laws and policies. Section
5.5 contains or references the information required for a complete RIR/IRFA. The proposed FMP
wording changes necessary to implement the amendment appears in Section 6.0.

1.2 Purpose and Need for Action

The purpose of the proposed action is to provide a framework for specifying biological and management
reference points and AMs that will meet the requirements of the revised MSA and NS1Gs to account for
uncertainty in the fishery management process, reduce the probability of overfishing, and include clear
and objective status determination criteria (SDC), while integrating with existing management processes
and capabilities to the degree possible.

This action is needed to bring the Salmon FMP into compliance with new requirements to end and
prevent overfishing in the MSA, as amended in 2007, and to address the corresponding 2009 revised
NS1Gs (CFR § 600.310). The MSA now requires specification of ABC, ACLs, and AMs. The NS1Gs
establish a detailed framework that integrates the existing and new biological reference points and AMs.
In addition, the proposed action needs to describe SDC associated with overfished and overfishing
determinations in the Salmon FMP to ensure consistency with the MSA and NS1Gs and to address issues
with ambiguity, timeliness, and implementation of annual management measures.

Specifically the proposed action needs to:

e Classify salmon stocks in the FMP as “in the fishery” or as “ecosystem components”;

¢ Identify the salmon stocks for which the international exception to MSA 303(a)(15) (specification of
ACLs and AMs) will apply;

1
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o Revise the SDC for overfishing, overfished, approaching overfished, and rebuilt to be “measurable
and objective” as required by the MSA, and establish maximum fishing mortality threshold (MFMT)
and minimum stock size threshold (MSST) reference points used for status determinations;

o Establish a framework for the specification of the following reference points: overfishing limit (OFL),
ABC (with a corresponding ABC control rule), ACL, and possibly annual catch target (ACT);

e Establish AMs to prevent the ACL from being exceeded, where possible, and establish AMs to
address overages of the ACL;

e Explain how and why “flexibility” in the application of the NS1Gs will be applied in the Salmon
FMP;

e Clarify any discrepancies with current “exceptions” as identified in the Salmon FMP with new
terminology of the MSA; and

e Integrate, to the extent possible, existing management processes and capabilities.

1.3 Plan Development Schedule and Council Advisory Committee
Participation

The expectation for this action was that the Council would recommend to the U.S. Secretary of
Commerce (Secretary) adoption of an amended Salmon FMP in time for implementation of regulations
affecting ocean salmon fisheries commencing May 1, 2011. However, the exact form and wording of the
final recommendations depended on the results of the analyses and findings that are presented in this
document. To facilitate this effort an ad hoc Salmon Amendment Committee (SAC) was appointed to
develop and analyze alternatives and to report to the Council on the progress of the overall initiative.

The SAC included representatives from NMFS Northwest Region (NWR), Southwest Region (SWR),
Northwest Fisheries Science Center (NWFSC), Southwest Fisheries Science Center (SWFSC), and
General Counsel, plus members of the Salmon Technical Team (STT) representing state and tribal
agencies, and a member of the SSC. The committee was responsible for preparing the draft amendment
and Council/public review documents, including modeling and analytical components and written
narratives, and for Federal regulatory streamlining responsibilities, including the Council/NMFS interface
and Federal internal policies to allow for timely Secretarial review and an approval/disapproval decision
of the final Council action at the November 2010 meeting. Individual SAC members were called upon to
prepare or submit report sections depending on their particular area of expertise and availability to assist
in Council activities. The names of committee members and their affiliations appear in Appendix A.

It is anticipated that adoption of proposed amended Salmon FMP will be completed in time for the 2012
preseason process and implementation of regulations affecting ocean salmon fisheries effective May 1,
2012.

1.3.1 Council Decision Process

The Council recommendations for amending the FMP were based on findings using a stepwise process,
as follows:

1. Thorough review of the history, management framework, scientific literature, pertinent
regulatory documents and administrative orders, and social and economic data as they relate
to the management of Pacific Coast Chinook, coho, and pink salmon stocks;

2. Development of a set of alternatives using the Council meeting process to solicit input from
the public and Council advisory groups;

3. Analysis and evaluation of alternatives relative to i) National Oceanic and Atmospheric
Administration (NOAA) Environmental Review Procedures, ii) the National Standards of the
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MSA, iii) the long-term productivity of the stocks addressed in the FMP, iv) protection of
ESA-listed species, v) community economic impacts, and vi) other applicable law; and

4. Establishment of the biological conditions, regulatory timeframe, and associated regulatory
considerations for implementation of regulations as part of the Council’s annual ocean salmon
management process.

1.4 Background and Related Documents

1.4.1 Scoping Summary

The Council initiated the FMP amendment process after NMFS had published the final rule for NS1Gs.
The Council initially identified the following topics for tentative inclusion in the amendment process:

e ACL and AM;

o Revised SDC for overfishing and overfished designations;

e Revising stock conservation objectives to include updated maximum sustainable yield (MSY)
values, exploitation rate approaches, and de minimis fishing provisions for stocks without such
measures;

o Exceptions to the ACL and AM requirements for stocks managed under the Pacific Salmon
Treaty (PST), and ;

e Sector ACL/AM for multi-jurisdictional fisheries.

The Council directed that preliminary alternatives be developed to facilitate further scoping of issues at
the September 2009 meeting. The SAC held a meeting in August 2009, which was open to the public, to
discuss and further develop issues for Council consideration, and to consider possible alternatives that
could exemplify approaches to those issues.

At the September 2009 Council meeting, the SAC presented its scoping summary to the Council and its
advisory bodies (SSC, STT, SAS). After receiving the SAC report, statements from the advisory bodies,
and providing an opportunity for public comment, the Council directed that the amendment process focus
on issues directly related to the MSA requirements and NS1Gs related to ACL/AM and SDC, including:
o Determine which stocks or stock complexes would be subject to ACLs and AMs;
e Establish ACLs and AMs for appropriate stocks or stock complexes;
e Revising SDC for Overfishing and Overfished designations;
e Characterizing stock conservation objectives relative to specified reference points (MSY, OFL,
ABC, ACL, and ACT), and;
e Council action required under the FMP overfishing criteria relating to de minimis fishery
provisions and fishery closures.

The Council directed the SAC to develop suites of alternatives that would encompass the range of options
for the above topics. Alternatives were to include formation of stock complexes with indicator stocks to
facilitate setting ACL/AM, with options for quota management in salmon fisheries south of Cape Falcon,
and options for using buffers to facilitate traditional time/area salmon fisheries south of Cape Falcon.

The SAC met several times between the September 2009 and June 2010 Council meetings to develop
alternatives for presentation to the Council at its June 2010 meeting. All meetings of the SAC were
noticed in the Federal Register, were open to the public, and provided formal opportunity for public
comment.
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At the June 2010 Council meeting, the Council recommended preliminary preferred alternatives (PPAS)
for stock classification and application of the international exception to the ACL and AM requirements
for salmon stocks currently identified in the Salmon FMP. The Council also recommended including the
alternatives presented in the SAC Progress Report (PFMC 2010) for SDC, OFL/ABC/ACL frameworks,
and de minimis fishery provisions for the range of alternatives analyzed during preparation of this EA.
The Council also recommended a variation on the SDC alternatives be developed, and directed the SAC
to structure de minimis fishing provisions to decrease fishing mortality rates to zero before stock
abundance approached zero.

At the September 2010 Council meeting the Council provided additional guidance on the Alternatives,
and specified PPAs for stock classification, SDC, ACLs, AM, and de minimis fishing provisions. The
Council accepted the alternatives developed by the SAC, and added a new stock classification alternative
and new alternatives for Klamath River fall Chinook (KRFC) affecting MSST and de minimis fishing
provisions. The Council also requested the state and tribal co-managers provide input to the SAC
regarding appropriate choices for SDC reference points for Washington coastal and Puget Sound coho
stocks to facilitate analyses of the Alternatives.

At its November 2010 meeting the SAC presented an update on development of the Alternatives and
requested clarification and changes on a number of issues, including formation of a stock complex(s) to
address far-north migrating (FNM) Chinook stocks, consistency in use of annual and 3-year mean SDC,
and schedule for taking final Council action on Amendment 16. The Council provided the requested
guidance and scheduled final action for June 2011.

The SAC met May 16-17, 2011 to finalize the draft EA, which was released for public comment with the
Council’s June 2011 briefing materials.

The Council took final action on Amendment 16 at its June 2011 meeting, and transmitted the final draft
EA to NMFS on September 12, 2011.

1.4.2 Related Documents Incorporated by Reference

There are numerous documents available related to Council-area salmon management, which were in the
analyses in this EA and support the decision at hand. These documents incorporated by reference are
briefly described below and their relevance to the analysis is explained.

1.4.2.1 Pacific Coast Salmon Plan (Salmon FMP)

The Salmon FMP (PFMC 2007) establishes conservation and allocation guidelines for annual
management. This framework allows the Council to develop measures responsive to stock status in a
given year. Section 3 of the current Salmon FMP describes the conservation objectives for Salmon FMP
stocks necessary to meet the dual MSA objectives of obtaining optimum yield (OY) from a fishery while
preventing overfishing. Each stock has a specific objective, generally designed to achieve MSY,
maximum sustained production (MSP), or in some cases, an exploitation rate to serve as an MSY proxy.
The Salmon FMP also specifies criteria to determine when overfishing may be occurring and when a
stock may have become overfished. These conditions are referred to as a Conservation Alert and an
Overfishing Concern, respectively. In addition, the Salmon FMP also specifies required actions when
these conditions are triggered. The alternatives described in Section 2 are structured around the actions
required when a Conservation Alert is triggered.

The annual management regime has been subject to several previous environmental impact analyses.
From 1976 through 1983, the Council prepared an environmental impact statement (EIS) or supplemental
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EIS (SEIS) for each year’s salmon fishing season. In 1984 an EIS was prepared when the Salmon FMP
was comprehensively amended to implement the framework process for annual management. This
resulted in a much more efficient management process and obviated the substantial staff burden of
preparing an EIS or SEIS annually. A 2000 SEIS accompanied Amendment 14, implemented in 2001,
which set the current Salmon FMP conservation objectives, and described the criteria and actions for a
Conservation Alert and an Overfishing Concern. These EISs represent information and analytical
resources that, as appropriate, are incorporated into this document.

1.4.2.2 Review of Ocean Salmon Fisheries

This Stock Assessment and Fishery Evaluation (SAFE) document is the first in a series of annual
documents prepared by the STT. It provides an historical context for fishery impacts, spawning
escapement, and management performance for Salmon FMP stocks, annual regulations governing
Council-area salmon fisheries, and economic factors associated with Council-area salmon fisheries.
Information on inland marine and freshwater fisheries, as well as ocean fisheries in Canada and Alaska,
are also presented. The Review of 2010 Ocean Salmon Fisheries (PFMC 2011a) SAFE document
provides a baseline for fishery impacts and economic assessments used in this EA. The most recent
version of the review report for the previous year is available from the Council office beginning in late
February.

1.4.2.3 Preseason Reports I, Il, and IlI

Preseason Report | is the second in the series prepared by the STT and presents projected stock
abundances for Salmon FMP stocks, including the methodology and performance of predictors. The most
recent version of the report is available from the Council office beginning in late February (PFMC
2011b).

Preseason Report Il presents the range of regulatory ocean fishery alternatives that the Council was
considering for the coming salmon season. It is distributed to the public and reviewed in public hearings
to solicit public input of preferred management measures. This document, along with Preseason Report |
and the Review of Ocean Salmon Fisheries, also constitutes an EA describing and analyzing the effects of
the annual regulation alternatives on the environment. The most recent version of the report is available
from the Council office beginning in late March (PFMC 2011c).

Preseason Report |1l is the final document in the series prepared by the STT. It details the final
management measures adopted by the Council for recommendation to NMFS for the coming season’s
regulations. It includes an analysis of the effects of the management measures on conservation objectives
for key salmon stocks. The most recent version of the report is available from the Council office
beginning in late April. (PFMC 2011d)

1.4.2.4 2006 Ocean Salmon Regulations EA (2006 Regulations EA)

The 2006 regulations EA analyzes the environmental and socioeconomic impacts of proposed
management measures for ocean salmon fisheries occurring off the coasts of Washington, Oregon, and
California. The document evaluated the 2006 annual salmon ocean harvest management measures with
respect to compliance with the terms of the Salmon FMP, obligations under the PST, and the level of
protection required by all consultation standards for salmon species listed under the ESA. The range of
alternatives analyzed in the 2006 Regulations EA included the effects of three levels of de minimis fishing
strategies on KRFC when the stock was projected to fall below the 35,000 natural spawner floor for the
third consecutive year. The 2006 EA supported NMFS’ Finding of No Significant Impacts (FONSI) for
the 2006 ocean salmon regulations. The affected environment Section and socioeconomic analysis of the
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2006 Regulations EA represent the current environmental baseline and a reasonable expectation of
economic impacts for recent years, and are incorporated by reference in this EA.

1.4.2.5 Salmon Amendment 15 Environmental Assessment

The EA for Salmon FMP Amendment 15 (PFMC and NMFS 2007) analyzes the environmental and
socioeconomic impacts of allowing limited (de minimis) harvest levels of KRFC in ocean salmon
fisheries during years that might otherwise be closed because of a projected shortfall in the KRFC
conservation objective. The purpose of the initiative was two-fold: (1) to give more flexibility to the rule-
making process when a Conservation Alert for KFRC was triggered; and (2) to provide for appropriate
opportunities to access more robust Chinook salmon stocks that are typically available in the Council-
managed area. This would allow for Council action without the need for NMFS to declare and approve
an emergency rule. The initiative was needed to prevent fishery restrictions that impose severe economic
consequences to local communities and states. While Amendment 15 sought to provide management
flexibility in times of low KRFC abundance, there was an overriding mandate to preserve the long-term
productive capacity of the stock to ensure meaningful contributions to ocean and river fisheries in the
future.

Two approaches were used to analyze the biological effects of the Status Quo and de minimis fishery
alternatives: 1) pre-season implementation of the alternatives using 1985-2006 pre-season ocean
abundance and fishery impact estimates (hindcast analysis), and; 2) development and application of a
KRFC population model that incorporated available information on stock productivity, stock dynamics,
effect of ocean and river fisheries on stock abundance, and precision of pre-season stock abundance and
ocean fishery impact projections (stochastic stock recruitment model; SSRM). The hindcast analysis was
instructive with regard to de minimis fishery implementation procedure and frequency based on past years
data, but was not an appropriate methodology for projecting natural spawning escapements.

A statistical analysis was done relating natural spawning escapement in the Salmon, Scott, and Shasta
Rivers to total Klamath Basin natural spawning escapement using the SSRM. Review of available
population viability information and KRFC biological data were used to establish effective population
size criteria for these important mid-Klamath River Basin natural spawning streams

1.4.2.6 Klamath River Fall Chinook Stock-Recruitment Analysis

This report consisted of (STT 2005): 1) an estimate the parameters of a Ricker-type stock-recruitment
model, including an estimate of the spawner abundance expected to generate maximum sustainable yield,;
2) a correlation analysis of production (survival) and river flow conditions during the juvenile freshwater
phase; and 3) a correlation analysis of production and river flow conditions during the parent spawning
period.

Three models were used to develop spawner reference point estimates assuming a Ricker-type stock-
recruitment relationship. Model 1 used only parent spawner abundance as a predictor of subsequent brood
recruitment. Model 2 included both parent spawner abundance and a measure of post-freshwater-rearing
survival as predictors of subsequent recruitment. This measure of post-freshwater-rearing survival
covered the period from the onset of juvenile outmigration in May-June, through the end of August of that
same year. Model 3, under development by the Canadian Department of Fisheries and Oceans, was based
on a meta-analysis of Ricker stock-recruitment relationships for Chinook salmon populations from the
Oregon coast through Southeast Alaska, and used accessible watershed area (5th order and higher
streams) as a predictor of subsequent recruitment. Model 2 was ultimately determined to represent the
best approach, and resulted in estimates of 40,700 natural area adult spawners for MSY spawning
escapement based on data from brood years 1979-2000.
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1.5 Relevant Issues

The alternatives in this EA were initially screened to determine if they deserved further consideration and

analysis. The criteria used for the initial screening were based on feasibility, and meeting the purpose and

need statement, including requirements of MSA and NS1Gs. Specific criteria evaluated included:

e OFL/ABC/ACL framework includes catch (C) or spawning escapement (S) based reference points
such that OFL>ABC>ACL, or escapement-based reference points such that OFL<ABC<ACL

o SDC are measurable and objective

e The probability of overfishing is less than 50 percent

e The probability of becoming overfished is less than 50 percent

Viable alternatives were then analyzed to provide a basis for comparing and contrasting alternatives and
selecting a preferred alternative. In addition to the above criteria, the analysis consisted of evaluating the
following:

Administrative implementation feasibility. Factors affecting administrative implementation include the
ability of management agencies to:

Monitor fisheries in-season

Take in-season action to close fisheries

Take in-season action to modify management measures necessary to meet preseason objectives
Assess fisheries and compliance with objectives and standards

Scientific assessment capability. Factors affecting scientific assessment include:

e Preseason forecasting of exploitation rates, abundance, and harvest impacts used to develop annual
management measures

e Postseason assessment of those factors to determine compliance with achieving reference points

¢ Relative uncertainty of methods for estimating reference points

In order to analyze the environmental impacts of the alternatives (Chapter 4 of this EA), the following
criteria were evaluated:

The relative short and long-term economic effects on the fishery. Factors affecting economic impacts
include:

e Coastal community impacts

e Angler Trips

e Foregone opportunity

e Allocation of resources among fishing sectors

The effects on cultural resources and activities. Factors affecting cultural resources include:
e Tribal access to harvestable surplus
e Potential for full utilization

The relative effects on biological factors. Biological factors include:
e Risk of overfishing
e Risk to long-term stock productivity

Section 6.02 of the NOAA Administrative Order 216-6 enumerates a specific set of guidelines for
identifying potentially significant environmental impacts resulting from a fishery management action.
These factors are:

e The relative effects of the Alternatives to jeopardize the sustainability of any target species that may
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be affected by the action.
e The relative effects of the Alternatives to jeopardize the sustainability of any non-target species.
e Whether the proposed action may be reasonably expected to cause substantial damage to the ocean
and coastal habitats and/or essential fish habitat as defined under the MSA and identified in FMPs.
o Whether the proposed action may be expected to have a substantial impact on biodiversity and
ecosystem function within the affected area.
The relative effects of the Alternatives to have a substantial adverse impact on public health or safety.
e The relative effects of the Alternatives to adversely affect endangered or threatened species, marine
mammals, or critical habitat of these species.
e The relative effects of the Alternatives to result in cumulative adverse effects that could have a
substantial effect on the target species or non-target species.
e If significant social or economic impacts are interrelated with significant natural or physical
environmental effects.
During initial scoping, this factor was not considered likely to be affected by the proposed action
because significant effects to the natural environment were not expected; therefore, it was not
further considered in the EA.
e If effects on the quality of the human environment are likely to be highly controversial.
During initial scoping, this factor was not considered likely because the analyses of the proposed
action would be based on the best available science, and different or controversial analytical
methods were not anticipated; therefore, this factor was not further considered in the EA.
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2.0 DESCRIPTION OF ALTERNATIVES

This Section provides a description of the alternatives considered under this EA. Alternatives were
developed for:

e Stock classification and application of the MSA international exception (Section 2.1)

SDC (Section 2.2)

OFL/ABC/ACL frameworks (Section 2.3)

AMs (Section 2.5)

De minimis fishing provisions (Section 2.5)

Alternatives were then evaluated relative to meeting the purpose and need of the proposed action (Section
1.2) using the criteria established in Section 1.5. Additional analysis of the effects of the alternatives on
the socioeconomic and biological environments is presented in Chapter 4.

2.1 Stock Classification

The MSA requires that an FMP describe the stocks of fish involved in the fishery. The NS1Gs provide a
structure for classifying stocks in and around the fishery, and organizing stock complexes. These
organizing principles are an important first step in developing an FMP that is consistent with the NS1Gs
since they affect how other key provisions of the MSA and NS1Gs may be applied including, for
example, SDC, ACLs, and AMs. The NS1Gs recommend that stocks identified in an FMP be classified
as in or out of the fishery. Target stocks are in the fishery and some non-target stocks could also be in the
fishery; EC stocks are not. Individual stocks can be managed as part of a stock complex so that, for
example, data-poor stocks can be managed in association with data-rich stocks with similar
characteristics. This classification scheme helps conceptualize how the fishery operates, which stocks are
affected by various fishery sectors, and how SDC and ACL provisions, among other MSA Section 303(a)
provisions, may be applied.

This Section identifies alternatives for how salmon stocks currently listed in the FMP could be classified
in the FMP consistent with the NS1Gs § 600.310(d). It includes alternatives for designating several
Chinook and pink stocks as EC and establishing complexes for some Chinook stocks. The Section also
provides alternatives for application of the international exception to MSA Section 303(a)(15) (i.e., ACLs
and AMs).

Criteria Used to Evaluate the Alternatives

The criteria used to evaluate alternatives related to stock classification and application of the international
exception are consistency with the MSA and NS1Gs, and feasibility of implementation.

Considerations within the criterion for MSA and NS1Gs consistency include:
e Providing a description of the fishery including the species and stocks involved®
e Classifying the stocks in the FMP*
e Applying the international exception to the requirement to establish ACL mechanisms and AMs
as part of the overall classification scheme where appropriate®

¥ MSA §303(a)(2)
* NS1Gs § 600.310(d)
®> NS1Gs § 600.310(h)(2)
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2.1.1 Classification Issues

The first step in the classification process is to review the stocks currently listed in the FMP and
determine which stocks are still in need of conservation and management measures in Council-area
fisheries; these stocks will be classified as “in the fishery” (i.e., for which MSA Section 303(a)
requirements apply), consistent with the NS1Gs § 600.310(d). Stocks “in the fishery” will include target
stocks (stocks that fishers seek to catch for sale or personal use, including “economic discards™), and non-
target stocks (fish caught incidentally during the pursuit of target stocks in a fishery, including “regulatory
discards™) in need of conservation and management. Examples of target stocks in Council-area fisheries
are hatchery stocks and productive natural stocks with ocean distributions primarily within the Council
area. Non-target salmon stocks include ESA-listed stocks or depressed natural stocks (e.g., Strait of Juan
de Fuca coho).

Stocks currently in the FMP that are not recommended to be classified as “in the fishery” can either be
omitted altogether, if determined not to be in need of conservation and management measures; or can be
classified as ECs (see NS1Gs § 600.310(d)(5)). If classified as an EC, they would be assessed as to their
vulnerability to the fishery and monitored, but not actively managed in Council-area fisheries under the
Pacific Salmon FMP. ECs do not require specification of reference points for SDC or ACLs.

The NS1Gs define stock complexes as groups of stocks that are sufficiently similar in geographic
distribution, life history, and vulnerabilities to the fishery such that the impacts of management actions on
the stocks are similar. Stock complexes may be formed to facilitate management requirements such as
setting ACL, or determining stock status.

Although the international exception to ACLs and AMs is not directly related to how stocks in the fishery
are classified, addressing it in this Section helps simplify the subsequent consideration of alternatives for
reference points. Stocks that are subject to an international agreement may be excepted from ACL and
AM requirements, but still must meet all other MSA Section 303(a) requirements, including specification
of SDC and MSY.

2.1.2 Alternatives for Stock Classification

In this Section, the following alternatives are described:
e Alternatives for stocks currently included in the FMP that will be classified as “in the fishery”

e Alternatives for stocks currently included in the FMP that will be classified as ECs

o Alternatives for designating stock complexes and indicator stocks to facilitate management of data-
poor stocks

o Alternatives for application of the international exception to the ACL requirements.

The proposed alternatives are broken out separately for coho, Chinook, and pink stocks. To simplify the
presentation of the proposed alternatives for stock classification, current stocks listed in the FMP have
been organized into groups based on the following characteristics: similar geographic area, life history,
ESA-listed, and hatchery-produced (Table 2-1). Some of these stock groupings correspond to complexes
identified in the current FMP, although the intent of displaying these stock groupings here is not to
reference or establish stock complexes; only to simplify the presentation of alternatives. There are only
two pink stocks, so no further simplification was required. Canadian Chinook, coho, and pink stocks are
included in the current FMP. The alternatives include proposals to remove Canadian stocks from the
FMP. Proposed alternatives also consider removing Mid-Columbia River spring Chinook from the FMP.
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Table 2-1. Coho and Chinook stock groups and abbreviations used in classification alternative descriptions.

Coho Chinook

Stock Group Abbreviation | # Stocks Stock Group Abbreviation # Stocks

Endangered Species ESA 4 Endangered Species Act — CAESA 3

Act California origin

Hatchery HAT 6 Endangered Species Act — CRESA 5
Columbia River origin

Puget Sound PS 5 Endangered Species Act — PS ESA 13
Puget Sound origin

Washington Coastal WA C 4 Hatchery HAT 6

Canadian CAN 2 Columbia River Summer CRS 1
Columbia River Fall CRF 1
Mid-Columbia River Far- Mid-C Sp 1

North Migrating Spring
(non-ESA-listed)

Far-North Migrating Coastal FNMC 10
Washington and Central-
Northern Oregon
Spring/Summer and Fall
(non-ESA-listed)

S. Oregon/N. California SONC 3(4)”

California Central Valley Fall CVF 1

Canadian CAN 2
Totals 21 | 47

a/ The three stocks currently listed in the FMP are South Oregon Coast, Klamath River fall and Klamath River
spring. Under Classification Alternatives 2 and 3, Smith River (CA) Chinook would be moved to the SONC stock
group from the Eel, Mad, Mattole, and Smith rivers stock group so that the stock groups are aligned with ESA
listing designations. The Smith River is not part of the California Coastal Chinook ESU which is listed as
threatened.

Alternative 1 in the Tables 2-2, 2-3, and 2-4 generally represents status quo, or an adaptation of status quo
to conform as closely as possible to the new MSA requirements and NS1Gs.

2.1.2.1 Classification Alternatives for Coho Stocks

All of the U.S. origin coho stocks have ocean distributions primarily in Council waters and are
substantially affected by Council-area fisheries. Canadian coho stocks are also affected by U.S. fisheries.
No EC stocks are proposed. Under the status quo Alternative 1, all stocks currently listed in the FMP
would remain in the fishery with no reorganization of stock groups. Under Alternative 2 all coho stocks
currently listed in the FMP would remain in the fishery, however, the Southern Oregon Coast Natural
(OCN) stock component would be removed from the OCN stock designation and included with the
Northern California coho stock designation, which would be renamed to the Southern Oregon Northern
California Coastal (SONCC) coho stock, consistent with the ESU designation (Table 2-2). The OCN
fishery impact matrix could then be modified to use only the Northern, North Central and South Central
OCN stock components. The FMP classification would then be consistent with the current ESA
consultation standard for SONCC coho, which uses Rogue/Klamath hatchery coho as a surrogate for that
ESU. Alternative 3 would remove Canadian coho stocks from the FMP. Conservation and management
of Canadian stocks under the FMP is not necessary as they are managed under the PST, and their status is
assessed under Canadian authority, outside of the Council. However, Council-area fisheries would still
be managed to comply with terms of the PST with regard to these Canadian stocks. The Council’s final
preferred Alternative (FPA) 4 is similar to Alternative 3 except that Willapa Bay natural coho and Oregon
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Coastal hatchery coho would be added to the FMP stocks. These stocks are currently assessed in the
annual SAFE document (PFMC 2011a), and are modeled stocks in the Coho Fishery Regulation
Assessment Model (FRAM). Both stocks are significantly impacted in Council area fisheries.

Table 2-2.  Alternatives for classification of coho stocks.
Alternative 1 — Final Preferred
Classification Status Quo Alternative 2 Alternative 3¢ Alternative®
In the Fishery HAT -6 HAT - 67 HAT - 6 HAT - 7¢
ESA- 4 ESA- 4" ESA- 4" ESA- 4"
WAC-4 WA C - 4% WA C - 4% Willapa Natural
PS-5 PS - 5¢ PS - 5% WA C - 4“
CAN -2 CAN - 27 pPS - 5
Ecosystem Component Stocks None None None None

a/ Reference points would be based on hatchery goals and ESA consultation standards. (50 CFR 600.310(h)(3)).
b/ Places the Southern OCN stock component with the Northern California stock to conform to current ESU
designations.

¢/ Stocks to which the MSA international exception to specification of ACL will be applied. Specification of
ABC will also not be required, but specification of SDC reference points is required.

d/ Canadian stocks would be removed from the fishery.

e/ Canadian stocks would be removed from the fishery, Willapa Bay natural and Oregon Coastal hatchery coho
would be added to the FMP.

2.1.2.2 Classification Alternatives for Chinook Stocks

Chinook stocks have more diverse ocean distribution and life history characteristics than coho, and
therefore require different management approaches. While all coho stocks in the FMP are available to
Council-area fisheries, many Chinook stocks originating in the Southern U.S. are largely unavailable due
to a combination of ocean migration patterns and run timing. Therefore, Chinook stocks can be classified
to reflect the management capability and characteristics of the stocks.

Alternative 1 reflects status quo, and all stocks currently identified in the FMP remain in the fishery.
Alternatives 2 and 3 would identify non-ESA listed Smith River Chinook as a separate stock, rather than
associating it with the ESA-listed Eel, Mattole, and Mad rivers stock group as it is currently represented
in the FMP (Table 2-3). Alternative 2 removes Mid-Columbia River spring stocks from the fishery
because they are not caught in Council-area fisheries (Appendix G, LaVoy 2010). Alternative 3 classifies
non-ESA-listed Columbia River fall and Mid-Columbia River springs stocks as EC stocks (not in the
fishery) because they are non-target stocks of the fishery, and have low vulnerability to Council-area
fisheries (see Appendix B); exploitation rates on these stocks in Council-area fisheries are less than 5
percent and do not affect stock status. Alternative 3 would also remove Canadian Chinook stocks from
the FMP. Conservation and management of Canadian stocks under the FMP is not necessary as they are
managed under the PST, and their status is assessed under Canadian authority, outside of the Council.
However, Council-area fisheries would still be managed to comply with terms of the PST with regard to
these Canadian stocks. FPA 4 is similar to Alternative 2 except that Canadian Chinook stocks would also
be removed from the FMP.
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Table 2-3.  Alternatives for classification of Chinook stocks.
Alternative 1 — Final Preferred
Classification Status Quo Alternative 2 Alternative 3¢ Alternative 4
In the Fishery CVF-1 CVF-1 CVF-1 CVF-1
SONC - 3 SONC - 4" SONC - 4” SONC - 4"
HAT -6 HAT -6 HAT -6 HAT -6
CAESA-3 CAESA-3 CAESA-3 CAESA-3
CRESA-5 CRESA-5 CRESA-5 CRESA-5
PSESA-13 PSESA-13 PSESA-13 PSESA-13
CRS-1 CRS-1 CRS-1 CRS-1
CRFY-1 CRFY-1 CRFY-1
Mid-C Sp¥ -1 FNMC¥ - 11 FNMC¥ - 11
FNMC?¥ - 11 CAN -2 FNMC?¥ - 11 CAN—2
CAN -2 Mid-CSp¥—1 CAN—2 Mid-CSp¥—1
Ecosystem None None CRFY-1 None
Component Stocks Mid-C Sp¥ -1

a/  Far north migrating (FNM) stocks.
b/ Includes Smith River Chinook, which was included with the ESA-listed Eel, Mattole, and Mad rivers group in

the status quo alternative.
¢/ Canadian stocks would be removed from the fishery.

2.1.2.3 Classification Alternatives for Pink Stocks

Pink salmon are generally abundant in odd numbered years only. Council-area fisheries frequently
provide additional opportunity to retain pink salmon (e.g., increased bag limits), but overall impacts are
negligible, generally fractions of 1 percent over the last 20 years, and occur only in the northern part of
the Washington coastal fishery.

Alternative 1 reflects status quo, including both pink stocks in the fishery as they are in the current FMP.
Alternative 2 is the FPA, and would remove Canadian pink stocks from the FMP. Conservation and
management of Canadian stocks under the FMP is not necessary as they are managed under the PST, and
their status is assessed under Canadian authority, outside of the Council. However, Council-area fisheries
would still be managed to comply with terms of the PST with regard to these Canadian stocks.
Alternative 3 reflects the low vulnerability of pink stocks to Council-area fisheries (see Appendix B), and
classifies them as EC, because they are non-target stocks and retention in Council-area fisheries does not
affect stock status (Table 2-4).

Table 2-4.  Alternatives for classification of pink salmon stocks.
Classification Alternative 1-Status Quo FPA Alternative 2 Alternative 3%
In the Fishery PS PS None
Fraser (CAN) Fraser{(CAN)
Ecosystem Component Species None PS
Fraser (CAN)
a/ The Canadian stock would be removed from the fishery.

2.1.2.4 Rationale for Ecosystem Components

Ecosystem component stocks are not considered to be “in the fishery,” and do not require specification of
reference points. Section (d)(5) of the NS1Gs provides criteria for classification of EC stocks. Such

stocks should:
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e Be anon-target species or non-target stock;
Not be determined to be subject to overfishing, approaching overfished, or overfished;

o Not be likely to become subject to overfishing or overfished, according to the best available
information, in the absence of conservation and management measures; and

o Not generally be retained for sale or personal use.

However, The NS1Gs also indicate that occasional retention of the stock would not, in and of itself,
preclude consideration of the species under the EC classification. A stock’s vulnerability to fisheries is
also an important consideration when designating EC stocks; stocks that are highly vulnerable to Council-
area ocean salmon fisheries would not be good candidates for EC classification under the Salmon FMP.

For this FMP amendment, Stock Classification Alternative 3 includes designating 2 Chinook stocks and
both pink stocks as EC. Unique circumstances related to salmon are such that there are some ambiguities
related to criteria for classifying EC stocks, but their classification as ECs is consistent with the intent of
the NS1Gs and the overall MSA conservation and management requirements related to preventing
overfishing and achieving OY.

Individual salmon caught during the ocean fishery can be distinguished at the species level (e.g., Chinook
can be distinguished from coho), but stocks within a species cannot otherwise be identified and
selectively released. Mid-Columbia River spring and Columbia River fall stocks are distinguished from
many other Chinook stocks in the fishery by their low contribution to Council-area fisheries. Other far
north migrating stocks in the FNMC stock are also caught at low rates in Council-area fisheries; however,
because not all of the stocks in the FNMC group have low contribution rates, they are not proposed to be
EC stocks. In the current Salmon FMP, these stocks were identified as having minimal harvest impacts if
the cumulative exploitation rate in Council fisheries during the 1979-1982 base period was less than 5
percent. Fisheries are now much reduced relative to what they were 30 years ago so Council fishery
exploitation rates on these stocks are generally at the low end of the 0 to 5 percent range. A more
contemporary analysis of the vulnerability of these far north migrating stocks is provided in Appendix B.
The vulnerability analysis shows that these stocks have low vulnerability relative to other Chinook stocks
that are in the fishery, and are very low on the vulnerability scale relative to all stocks and species
considered in that overall vulnerability analysis.

Another consideration for an EC designation relates to whether they are retained in the fishery. The near
absence of the Mid-Columbia River spring and Columbia River fall stocks in the fishery is such that they
cannot be targeted. Far north migrating Chinook are instead caught incidentally while targeting the
abundant hatchery and natural-origin stocks that drive the fishery. Although these stocks are retained if
caught, the NS1Gs provide that occasional retention does not itself preclude consideration of the species
for EC classification.

Although Council fisheries have little impact on the Mid-Columbia River spring and Columbia River fall
stocks, they are subject to management and related protections by other management jurisdictions.
Columbia River fall stocks are substantially impacted in fisheries north of the U.S. Canadian border and
are managed under the PST. Columbia River fall and Mid-Columbia spring Chinook stocks are caught in
inland fisheries and are thus subject to management controls provided by the states of Washington and
Oregon and treaty tribes. However, these stocks would not be subject to determinations for overfishing,
overfished, or approaching an overfished condition if designated as EC stocks. Impacts are such that the
reduced attention to stock-specific conservation and management measures in Council fisheries
associated with an EC designation would have no material effect on whether the stocks become
overfished or subject to overfishing in the future.
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For similar reasons, Alternative 3 designates the Fraser River and Puget Sound pink stocks as ECs. Pink
salmon have a two-year life cycle and are abundant only in odd numbered years. Because the pink stocks
are returning to Puget Sound and the Fraser River, they are only caught in Council fisheries in the
northern catch areas off Washington. The catch in Council fisheries in odd numbered years totals a few
hundred or at most a few thousand fish relative to run sizes of hundreds of thousands or millions.
Exploitation rates in Council-area fisheries are therefore fractions of one percent. The vulnerability
analysis indicates that pink salmon are one of the least vulnerable species of all the species and stocks in
the overall analysis (Appendix B).

Pink salmon are caught incidentally in the fisheries directed at other species, and retention is allowed
because of the absence of any conservation constraints in Council-area fisheries. As indicated above,
retention of a stock does not necessarily preclude consideration of an EC designation. Pink salmon are
generally not targeted in the fishery. Recreational fishermen target Chinook and coho salmon which are
larger and greatly preferred in terms of table fare. Pink salmon are also not targeted in the Council-area
commercial fishery because of their low value (cents per pound). Commercial pink salmon fisheries are
viable only in cases where there is localized, high volume opportunity. The inland fisheries where these
stocks are caught are managed under the PST. The pink salmon stocks are also not subject to overfishing,
and are not overfished or approaching an overfished condition. Impacts are such that the reduced
attention to stock-specific conservation and management measures in Council fisheries associated with an
EC designation would have no material effect on whether the stocks become overfished or subject to
overfishing in the future.

The overriding consideration when making an EC designation is whether they are in need of conservation
and management under the MSA, especially if conservation and management is necessary to prevent
overfishing. Designating the Chinook and pink stocks as proposed is consistent with these requirements.
The fisheries that do affect these stocks to the north and in inland areas are managed responsibly. The
state, tribal, and Federal entities involved with Council-area management are also directly involved in the
PST and inland management processes. Since all of these stocks return to Washington and Oregon,
except Fraser pinks, the interest in protecting them is clear. Impacts to these stocks in Council fisheries
are low, to the point where Council fisheries have no material effect on the status of pink stocks or to
achieving QY for the other stocks in the fishery. Impacts are too low to cause overfishing or contribute to
rebuilding if needed. Designating these stocks as ECs does not diminish their protection, it simply defers
it to those with the ability and responsibility for their direct management. Because the EC stocks would
remain in the FMP, they would continue to be monitored in order to evaluate their status. If
circumstances change, their classification as ECs could be reconsidered.

Consistency with the MSA and NS1Gs: The MSA 8303(a)(2) requires that an FMP contain a
description of the species involved in the fishery. The NS1Gs § 600.310(d) further requires that the FMP
identify target and non-target stocks in the fishery. Non-target stocks may be designated as EC species if
appropriate. All of the alternatives satisfy these requirements.

Feasibility of Implementation: All of the alternatives are feasible to the extent that they classify stocks
in the fishery with the level of specificity required by the MSA and NS1Gs.

2.1.3 Alternatives for Stock Complexes and Indicator Stocks

The MSA requires ACLs be specified for each stock or stock complex in the fishery, unless subject to the
international exception to MSA Section 303(a)(15) (see MSA Section 303 note). Some stocks currently
listed in the FMP have insufficient information to develop individual catch (or spawning escapement)
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based ACLs, such as Klamath River spring Chinook; therefore, formation of stock complexes may be
necessary to address the intent of the NS1Gs and prevent overfishing of these data-poor stocks. Each
stock complex would need one or more indicator stocks to establish annual harvest constraints (e.g.,
ACLSs) based on status of those indicator stocks.

As mentioned above, stock complexes in the current Salmon FMP were identified for organizational
purposes rather than for management at the complex level as described in the NS1Gs. These complexes
may or may not have indicator stocks appropriate for specifying ACLs; for example, the northern
California Coast Chinook complex has KRFC as an indicator stock, but the Oregon Coast Chinook
complex does not have a single indicator stock and the two components rely on an unspecified portion of
the aggregate abundance index for status determination (Table 2-5). Some alternatives propose
reorganizing stock complexes to ensure that data-poor stocks are managed consistent with the NS1Gs. In
Section 2.3, ACL alternatives describe the basis of annual catch limits as spawning escapement or catch.
In order to consider a catch- or spawning escapement-based ACL for a stock, a preseason (before fishing)
forecast of its abundance would be necessary, and a post season estimate of adult equivalent (AEQ) catch
in all fisheries or spawning escapement would be necessary to assess compliance. A postseason estimate
of catch in all fisheries for a specific stock requires a data-intensive accounting process, generally
involving coded-wire tag (CWT) analysis. While tagging programs and CWT analyses are routinely
conducted for many large stocks, most small stocks are not as well-analyzed, if at all. Some stocks also
lack escapement monitoring programs and forecasts sufficient to support individual escapement-based
ACLs. Therefore, ACLs cannot be established for some individual stocks. These stocks may be formed
into complexes with more data-rich stocks of similar characteristics to facilitate meeting the requirements
for specifying ACLs for all stocks in the fishery. This Section describes alternatives for forming the stock
complexes that would be necessary to consider a catch- or spawning escapement-based ACL.

2.1.3.1 Stock Complexes for Chinook

Four Chinook complexes could be established to facilitate compliance with ACL requirements for data-
poor stocks that are in the fishery. These complexes would represent stocks with similar ocean
distribution patterns and vulnerability in Council-area fisheries. ACLs would be specified for indicator
stocks within the complexes. As information becomes available for data-poor stocks, they could be
included as indicator stocks for the complex, or managed independently. Information necessary to serve
as an indicator stock includes a preseason forecast of abundance available by April, the ability to model
fishery impacts on the stock so that fisheries can be structured to achieve the ACL, and the ability to
estimate postseason AEQ catch and exploitation rates (for catch-based ACLS) or spawning escapement
(for escapement-based ACLS).

The first complex, designated Central Valley fall (CVF) complex, would consist of fall and late fall
Chinook from the Sacramento and San Joaquin basins, and the indicator stock would be Sacramento
River fall Chinook (SRFC). The stocks in this complex are the non-ESA-listed stocks currently identified
in the FMP as the California Central Valley complex. All stocks in this complex have similar
vulnerability to Council-area fisheries, being distributed primarily south of Cape Falcon, Oregon. Only
SRFC have a defined conservation objective, but the objective is intended to provide adequate hatchery
and natural escapement of San Joaquin fall and Sacramento late fall stocks as well (PFMC 2007).
Because of the close genetic similarity, these stocks were placed in the same evolutionarily significant
unit (ESU) (Central Valley Fall and Late Fall-Run Chinook Salmon ESU; Myers et al. 1998). The SRFC
stock has made up at least 69 percent of the returning adults in the stock complex since 1971, and has
averaged 88 percent (PFMC 2010a). Both San Joaquin fall Chinook and Sacramento River late fall
Chinook have averaged 6 percent of the total return over the same period. SRFC is an appropriate
indicator stock for this complex because of the large fraction of the total population represented, and the
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similar vulnerability to other stocks in the complex. In addition, the stock is currently used as an
indicator stock for this complex and its conservation objective includes the needs of the other stocks in
the complex. Currently, SDC for San Joaquin fall Chinook and Sacramento River late fall Chinook is
undefined, and until separate objectives for those stocks are developed, they would not be acceptable
indicator stocks.

The second complex, designated Southern Oregon and Northern California (SONC) complex, would
consist of Chinook stocks south of the Elk River, Oregon to, and including, the Klamath River, plus
Umpgua River spring Chinook. The indicator stock for this complex would be KRFC. Stocks in this
complex would include Klamath River spring and fall Chinook, Smith River Chinook (currently
associated with the ESA-listed group of Eel, Mattole, and Mad Rivers), Rogue River spring and fall
Chinook, Umpqua River spring Chinook, and Chinook from smaller systems along the Southern Oregon
Coast. Because of the close genetic similarity, most of these stocks were placed in the Southern Oregon
and Northern California Coastal Chinook Salmon ESU (Myers et al. 1998). Upper Klamath and Trinity
River stocks are in their own ESU, and Umpqua River spring Chinook are in the Oregon Coast ESU.
Umpgua River spring Chinook were included in the SONC complex because they have an ocean
distribution (and therefore vulnerability) more similar to the other stocks in the SONC complex than to
fall Umpqua stocks and mid- northern-Oregon Coast Chinook ESU stocks, which are considered FNM
stocks. All stocks in the SONC complex have similar vulnerability to Council-area fisheries, being
distributed primarily south of Cape Falcon, Oregon. There is insufficient abundance information to assess
the relative proportions of the stocks in the SONC complex, but ocean genetic stock identification studies
indicate that Klamath and Rogue stocks have comparable contributions to ocean fisheries in Oregon, with
other southern Oregon and Northern California stocks contributing less. Of the stocks in the SONC
complex, only KRFC and Southern Oregon Chinook have conservation objectives specified in the FMP;
however, the Southern Oregon Coast Chinook conservation objective is part of an aggregate that includes
Central and Northern Oregon Coast stocks. The aggregate conservation objective is assessed through
spawning densities in index streams and no forecasts of abundance or exploitation rate in fisheries are
available preseason. ODFW is currently reviewing available information with the intent of developing
stock-specific objectives, but until that process is complete, only KRFC have adequate information
available to serve as an indicator stock for the SONC complex. The FMP specifies that the productive
potential for Klamath River spring and southern Oregon Coast Chinook are protected by management
objectives for KRFC, at least in part because of the relatively large allocation of KRFC impacts to river
tribal and recreational fisheries (PFMC 2007).

The third complex, designated FNMC complex, would consist of spring/summer and fall Chinook stocks
from the Central and Northern Oregon Coast (from the Elk River north, except Umpqua River spring
Chinook), and spring/summer and fall coastal Chinook stocks north of the Columbia River. Indicator
stocks for this complex would be Hoko, Quillayute, Hoh, Queets, and Grays Harbor fall Chinook. The
stocks in this complex are grouped together because of their similar ocean distribution patterns, which
result in low vulnerability to Council-area fisheries and greater susceptibility to Canadian and Alaskan
fisheries (Appendices B and G). These stocks are not ESA-listed, but the indicator stocks are subject to
terms of the PST. Stock proportions of the complex are not readily available.

The fourth complex, designated as the Mid-Columbia River spring complex (Mid-C Sp), would include
four spring stocks from the middle Columbia River between Bonneville and McNary dams. All of these
stocks have similar vulnerability to Council-area fisheries. These stocks are similar to ESA-listed spring
stocks in the upper Columbia River that are subject to little or no impact in Council-area fisheries
(Appendix G, LaVoy 2010 provides an example of the distribution of CWT recoveries for the Yakima
stock). Because of their close genetic similarity, these stocks are placed in the same ESU. These stocks
have similar ocean distributions, but are caught almost entirely in in-river fisheries. None of these stocks
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currently has an FMP conservation objective, although there is likely sufficient data to develop a
conservation objective for one or more of the stocks in the complex. Developing a conservation objective
for one or more of the stocks in the complex would be a high priority, but their status would presumably
be undefined until that occurred. Mid-Columbia River spring Chinook are currently defined as a complex
under Status Quo, Alternative 1. Under Alternative 2 and FPA 4, the complex would be removed from the
fishery, and under Alternative 3 it would be designated as an EC.

Consistency with the MSA and NS1Gs: The MSA 8§303(a)(2) requires that an FMP provide a
description of the species or stocks involved in the fishery. The NS1Gs § 600.310(d) further indicate that
the FMP may identify stock complexes and associated indicator stocks. No stock complexes are proposed
for coho or pink salmon, but four complexes are proposed for Chinook. The Status Quo, Alternative 1
identifies stock complexes for Chinook, but these were formed for organizational purposes rather than for
management at the complex level as specified in the NS1Gs. The complexes identified in the FMP are not
all formed based on common distributions, life histories, or vulnerabilities, and do not have associated
indicator stocks. The Status Quo, Alternative 1 is therefore inconsistent with the MSA and NS1Gs. The
four Chinook stock complexes that are proposed were formed based on their common geographical
distributions, life histories, and fishery vulnerabilities. Indicator stocks are identified for three of the four
complexes. The indicators stocks are relatively data-rich and have associated reference points and SDC
that can be used for managing the stock complexes. The Mid-Columbia River Spring Chinook complex
does not currently have an associated indicator, but it appears that there is sufficient data for one or more
of the stocks in the complex to develop the conservation objectives and other reference points that would
be required. Classification Alternatives 2, 3, and FPA 4 propose to remove the Mid-C Spring Chinook
stock from the fishery, in which case development of reference points would not be required.

Feasibility of Implementation: The Status Quo, Alternative 1 is feasible as it is based on the current
FMP. However, as identified above, it is not consistent with the MSA or NS1Gs. Stock classification
Alternatives 2, 3, and FPA 4 propose development of three or four Chinook stock complexes, all of which
are feasible and could be implemented.
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Table 2-5.

Alternatives for identifying Chinook stock complexes and indicator stocks.

alternatives that the complex would be associated with are also identified (see Table 2-3).

Stock classification

Stock Complex

Component Stocks

Indicator Stocks

Stock Classification
Alternative

Central Valley Fall
Chinook
(CVF)

Sacramento River fall
San Joaquin River fall
Sacramento River late fall

Sacramento River fall

Alternative 2
Alternative 3
FPA 4

Southern Oregon northern
California Chinook
(SONC)

Rogue River fall and spring

Umpqua River spring

Smith River fall and spring

Klamath River fall and spring

Other small basins in Oregon south
of the EIk River

Klamath River fall

Alternative 2
Alternative 3
FPA 4

Far-North-Migrating
Coastal Chinook (FNMC)

Spring and fall stocks from Oregon
tributaries north of and including
the Elk River (except Umpqua
spring)

Willapa fall

Grays Harbor spring and fall

Queets Spring/summer and fall

Hoh spring and fall

Quillayute summer and fall

Hoko summer/fall

Grays Harbor fall
Queets fall

Hoh fall
Quillayute fall
Hoko summer/fall

Alternative 2
Alternative 3
FPA 4

Mid-Columbia River
spring (Mid-C Sp)

Klickitat
Warm Springs
John Day
Yakima

None currently
available

Alternative 3

California Central Valley

All Central Valley fall, late fall,
winter and spring stocks

Sacramento River fall

Status Quo
Alternative 1

Northern California Coast

All spring and fall stocks between
San Francisco Bay and the
OR/CA border

Klamath River fall

Status Quo
Alternative 1

Oregon Coast All spring and fall stocks between None Status Quo
the Columbia River and the Alternative 1
OR/CA border

Columbia River All spring, summer, and fall stocks | None Status Quo
of the Columbia River Basin Alternative 1

Washington Coast All spring, summer, and fall stocks | None Status Quo
north of the Columbia River Alternative 1
through the Western Strait of
Juan de Fuca

Puget Sound All spring, summer, and fall stocks | None Status Quo
from U.S. tributaries to Puget Alternative 1
Sound and the Eastern Strait of
Juan de Fuca

Southern British Spring and fall stocks British None Status Quo

Columbia

Columbia coastal streams and
the Fraser River

Alternative 1
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2.1.4 The International Exception

The MSA requires that FMPs establish ACL mechanisms and AMs for all stocks and stock complexes in
the fishery, but provides an exception from the requirement for stocks or stock complexes that are
managed under an international agreement in which the U.S. participates. Several coho, Chinook, and
pink stocks in the Salmon FMP are subject to management under the PST. The PST is a bilateral treaty
between the U.S. and Canada that relates to the management of salmon stocks affected by the fisheries of
both nations. Under MSA Section 3(24) “The term “international fishery agreement’ means any bilateral
or multilateral treaty, convention or agreement which relates to fishing and to which the United States is a
party.” The PST clearly meets the criteria specified in the MSA and NS1Gs related to international
agreements. Although FMP stocks (i.e., stocks in the fishery) managed under an international agreement
may be excepted from the ACL and AM requirements (and including exception to specification of ABC
according to the NS1Gs), these stocks still require the specification of SDC.

Application of the international exception depends to a degree on how stocks are classified — i.e., its
application is only relevant to stocks in the fishery that would otherwise require ACLs and AMs. In the
preceding Section, Alternative 3 classified two Chinook stocks and two pink stocks as ECs (Tables 2-3
and 2-4). Ecosystem components are “out of the fishery,” and as a result, do not require specification of
ACLs or other reference points and MSA Section 303(a) requirements. These stocks might have been
considered for the international exception if classified as stocks in the fishery, but such a designation is
moot since none of the MSA Section 303(a) requirements apply to EC stocks. Because of the close
relationship between stock classification and application of the international exception, the alternatives
for use of the international exception are combined with the alternatives for stock classification described
below (Table 2-6).

There are currently no stocks to which the MSA international exception (from the 2007 MSA
amendments) has been applied, as reflected in the Status Quo Alternative (Table 2-6). Under
Classification Alternative 2, the international exception to specification of ABC, ACLs, and AMs would
be applied to Puget Sound, Washington Coastal and Canadian coho stocks, Columbia River summer
Chinook, the FNMC Chinook complex, Columbia upriver fall Chinook, and Canadian Chinook, and
Puget Sound pink stocks.  These are all the non-ESA-listed stocks subject to the PST. Under stock
Classification Alternative 3, the international exception would not be applied to Chinook stocks classified
as EC (Columbia upriver fall, Mid-Columbia River spring Chinook, Puget Sound and Canadian pink
salmon); otherwise application of the international exception would be similar. Under FPA 4, the
international exception would be applied as in Alternative 2 except that Canadian coho and Chinook
would not require the exception as they would be removed from the FMP.

Table 2-6.  Proposed Application of the MSA international exception to specification of ABC and ACLs to stocks
managed under the Pacific Salmon Treaty and associated stock classification alternatives.

Stock Classification Alternative
Alternative 1 - Status
Stocks Quo Alternative 2 Alternative 3 FPA 4
Coho None PS-5 PS-5 PS-5
WAC-5 WAC-5 WAC-5
CAN -2
Chinook None CRS-1 CRS-1 CRS-1
FNMC -11 FNMC -11 FNMC -11
CRF-1 CRF-1
CAN -2
Pink None PS None PS
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Consistency with the MSA and NS1Gs: The MSA requires that FMPs establish ACL mechanisms and
AMs for all stocks and stock complexes in the fishery, but provides an exception from the requirement for
stocks or stock complexes that are managed under an international agreement in which the U.S.
participates. The use and applicability of the international exception depends to a large degree on how
stocks are classified. So, as discussed above, alternatives for use of the international exception are
described in conjunction with those related to classification.

Several coho, Chinook, and pink stocks are managed under the PST. The PST is consistent with the
definition of an “international fishery agreement” provided in MSA Section 3(24). NS1G 300 (h)(2)(ii)
provides that stocks managed under an international agreement may be excepted from the ACL and AM
requirements. The Status Quo Alternative does not apply the international exception to any stocks.
Alternatives 2, 3, and FPA 4 propose use of the international exception for several coho, Chinook, and
pink stocks depending on how those stocks are otherwise classified. Application of the international
exception in Alternatives 2, 3, and FPA 4 is consistent with the MSA and NS1Gs.

Feasibility of Implementation: All of the alternatives related to application of the international
exception are feasible and could be implemented.

2.2 Alternatives for Reference Points — Status Determination Criteria

Status Determination Criteria must be specified in fishery management plans to determine the status of a
stock or complex.® This Section presents alternatives to use as SDC to determine:

e Overfishing

e Overfished

e Approaching overfished

e Rebuilt

SDC will be applied to natural stocks for which specification of these reference points is appropriate and
possible based on the best available science. These reference points will not be specified for any stocks
that are identified in the FMP as EC. NS1Gs 8§ 600.310(d)(5)(iii) specify that EC stocks are not
considered in the fishery, and are thus not subject to any of the MSA 303(a) requirements.

The NS1Gs’ provision on flexibility” explains that there are limited circumstances that may not fit the
standard approaches set forth in the NS1Gs and cites hatchery and ESA-listed stocks as examples where
alternative approaches may be appropriate. For ESA-listed stocks in the FMP, the NS1G’s flexibility
provision will be utilized and ESA consultation standards will serve as all required reference points,
including SDC reference points and ACLs. For hatchery stocks as defined in Table 3-1 of the FMP,
hatchery goals will continue to serve as their conservation objective and will serve as alternative
approaches to specification of all required reference points, including SDC reference points and ACLSs.

Some natural stocks listed in the FMP currently are managed on the basis of indicator stocks. SDC will
continue to be applied to and specified only for individual stocks and not for stock complexes as a whole.
The status of non-indicator stocks will not change as a result of indicator stock status changes. Stock
complexes under FPA 4 primarily reflect similar ocean distribution and exploitation patterns, and are
therefore suitable for establishing ACLs and managing Council-area ocean fisheries. However, most
stocks experience different fishing and non-fishing impacts in the freshwater environment than other

® See MSA §303(a)(10) and 50 CFR 600.310(e)(2)
750 CFR 600.310(h)(3)
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stocks, even within the same stock complex, and may have different productivities. Therefore, status of
stocks within the complex is not necessarily well-correlated.

Stocks managed under an international agreement can be excepted from specification of ABC and ACL
reference points (50 CFR 600.310(e)(2)(ii)), but they are still required to have MSY and SDC specified.
Based on the Stock Classification Alternative 3 (Section 2.1 of this EA), the relevant stocks for specifying
SDC reference points include KRFC, SRFC, Columbia Upper River summer Chinook, and indicator
stocks in the FNM Chinook complex, and Washington Coast and Puget Sound coho. Based on the Stock
Classification Alternative 2, Columbia Upper River fall Chinook would also require specification of SDC.
These stocks are relatively data-rich, having age-structured information and models to assess compliance
with both S- and F-based SDC. If Mid-Columbia River spring Chinook remain in the fishery as proposed
in Alternative 1, they would also require SDC; although this would require development of new
information that is not currently available for the stock. For pink stocks, classification alternatives
include designation as ECs or applying the international exception. SDC would not be required if
designated as ECs; SDC would be required for Puget Sound pink stocks if it remains in the fishery even if
under the international exception. Based on FPA 4 for Stock Classification (Section 2.1 of this EA), the
relevant stocks for specifying SDC reference points include KRFC, SRFC, Columbia Upper River
summer and fall Chinook, indicator stocks in the FNMC Chinook complex, Washington Coast and Puget
Sound coho, and Puget Sound pink salmon.

2.2.1 Criteria Used to Evaluate the Alternatives

The criteria used to evaluate SDC alternatives were consistency with the MSA and NS1Gs, and feasibility

of implementation. Considerations within the criterion for MSA and NS1Gs consistency include:

e The SDC should be objective and measurable®

e The SDC should be assessed annually®, if possible

e The SDC to determine overfishing™ should be based on either:
1. the fishing mortality rate (F) exceeding the maximum fishing mortality threshold™ (MFMT), i.e.,

F > MFMT, or

2. the annual catch exceeding the overfishing limit (OFL), i.e., annual catch > OFL

e The SDC to determine overfished'” should be based on the minimum stock size threshold"® (MSST)
and must be expressed in terms of spawning biomass or other measures of reproductive potential, and
should equal whichever of the following is greater: One-half () the MSY stock size (Susy)™, or the

¥ MSA §303(a)(10)

® 50 CFR 600.310(e)(2)(ii) explains that if SDC should be specified and expressed in a way that enables
monitoring of each stock or complex to determine annually, if possible, whether overfishing has
occurred or if a stock or complex is overfished.

50 CFR 600.310(e)(2)(ii)(A)

1 MFMT is the level of fishing mortality (F), on an annual basis, above which overfishing is occurring.
The MFMT or reasonable proxy may be expressed either as a single number (a fishing mortality rate
or F value), or as a function of spawning biomass or other measure of reproductive potential. 50 CFR
600.310(e)(2)()(C)

250 CFR 600.310(e)(2)(ii)(B)

13 MSST means the size below which the stock or stock complex is considered to be overfished. 50 CFR
600.310(e)(2)(i)(F)

' MSY stock size (Swsy) means the long-term average size of the stock or stock complex, measured in
terms of spawning biomass or other appropriate measure of the stock’s reproductive potential that
would be achieved by fishing at Fysy. 50 CRF 600.310(e)(1)(i)(C). For salmon, the appropriate
measure of the stock’s reproductive potential is the number of adult spawners (S).
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minimum stock size at which rebuilding to Suysy would be expected to occur within 10 years, if the
stock or complex were exploited at the MFMT.

e SDC to determine approaching overfished™ are when a stock is projected to have more than a 50
percent chance that the stock size (S)* will decline below the MSST within two years.

e SDC to determine when a stock is rebuilt should be based on a stock achieving Susy.

2.2.2 Overview of Alternatives

For all of the alternatives:

e SDC are specified for each stock, as opposed to a stock complex;

o all determinations, except approaching overfished, are made postseason; and
o all status determinations are made annually.

Table 2-7 provides a description of the SDC alternatives, including formulaic representations. More
detailed descriptions of the alternatives and assessment relative to the evaluation criteria above are
provided in subsequent sections.

The proposed alternatives to the status quo all incorporate the reference points identified in the NS1Gs
(e.g., Fmusy, MFMT, MSST). However, the proposed definitions of some of these references points differ
slightly from those in the NS1Gs to accommodate the life history of Pacific salmon, where reproduction
is semelparous and a stock’s full reproductive potential can be spread out over a multi-year period. These
modified approaches are proposed in accordance with the provision allowing for flexibility in the
application of the NS1Gs."®

50 CFR 600.310(e)(2)(i)(G)
18 Size (S) of the stock or complex for salmon is the number of adult spawners.
750 CFR 600.310(j)(3)(i)
8 50 CFR 600.310(h)(3)
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Table 2-7:

Geometric mean). F and S used are most recent postseason values available unless otherwise noted.

Overview of SDC alternatives for overfishing, overfished, approaching overfished, and rebuilt (S = Spawning Escapement; C = catch; t = year; GM =

Alternative 1:
Status Quo
Determination
Based on Three

Alternatives 2 & 2b
Determination
Based on a Single
Year:

Alternative 3,
Determination
Based on 3-Year

Alternative 3b & 3c
Determination
Based on 3-Year
Geometric Mean:
MSST = 0.75*Spsy

Alternative 4 and
4b

Determination
Based on 3-Year
Arithmetic Mean:

FPA 5,
Determination
Based on 3-Year
Geometric Mean:

Current NMFS
interpretation of
Overfishing Concern
as defined in FMP.

year.

three year period,

3 with MSST =
0.75*Sysy (3b) or
MSST = 0.86*Sysy
(3c)

three year period,

Status Consecutive Years: | MSST = 0.5*Sysy Geometric Mean: (3b) or 0.86*Sysy MSST = 0.5*Sysy MSST is variable
Category MSST = Spysy or 0.75*Sysy (2b) MSST = 0.5*Sysy (3c) or 0.75*Sy;sy (4b) among stocks
Overfishing | S(t,t-1,t-2)<MSST F > MFMT in one Same as Alternative | Same as Alternative | Same as Alternative | Same as Alternative
and C(t,t-1,t-2) > year, with MFMT = | 2 2 2 2
MSST-S(t,t-1,t-2) Fusy- i.e., single year basis | i.e., single year basis | i.e., single year basis | i.e., single year basis
i.e. fishing
contributed to
Overfishing Concern
Overfished S(t,t-1,t-2)<MSST S <MSST in one GM(S) < MSST over | Same as Alternative | 0(S) < MSST over GM(S) < MSST over

three year period,
MSST = 0.75*Sysy
for KRFC, SRFC,
WA C coho; Status
Quo SDC for PS
coho, and 0.5*Sysy
for other stocks.

Approaching

S(t-1,t-2)<MSST and

S < MSST in one

GM(S) < MSST over

Same as Alternative

0(S)< MSST over

GM(S) < MSST over

or as otherwise
determined in
rebuilding plan.

three year period.

3

three year period.

overfished S(t) forecast < MSST | year. Sused is three year period. S | 3 with MSST = three year period. S | three year period. S
current preseason used are 2 most 0.75*Sysy (3b) or used are 2 most used are 2 most
forecast. recently available MSST = 0.86*Spsy recently available recently available

postseason values (3c) postseason values postseason values
and current and current and current
preseason forecast. preseason forecast. preseason forecast.

Rebuilt S>Sysy inone year | S>Sysy inone year. | GM(S) > Sysy Over Same as Alternative | 0(S) > Sysy over GM(S) > Sysy Over

three year period.

The status categories for overfished, approaching overfished, and rebuilt within each alternative should be considered together, given the need to have
comparable metrics among these abundance-based SDC.
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2.2.3 SDC Alternative 1: Status Quo

The current Salmon FMP does not explicitly define when a stock is considered to be experiencing
overfishing, overfished, or is approaching overfished. While SDC are not currently specified, the FMP
has identified indicators of a declining status for a stock that trigger Council action (see below).
However, triggering of the status indicators has resulted in status determinations of overfished,
approaching overfished, and rebuilt, as indicated in the Report to Congress on Status of U.S. Fisheries
(NMFS 2010a).

A “conservation alert” is triggered during the annual preseason process if a stock is projected to fall
short of its conservation objective (MSY, MSY proxy, MSP, or spawning escapement floor).

An “overfishing concern” is triggered if a stock fails to meet its conservation objective (evaluated
postseason) for three consecutive years. If an overfishing concern is triggered, the FMP requires an
assessment of factors that led to the shortfall. The Council directs its STT to work with state and tribal
fishery managers to complete an assessment of factors that led to the overfishing concern within one year.
Based on the results of the assessment, the STT will recommend management actions (i.e., a rebuilding
plan) that will result in recovery of the stock in as short a time as possible, preferably within ten years or
less, and provide criteria for identifying stock recovery and the end of the overfishing concern. In
addition the Council directs its Habitat Committee (HC) to work with Federal, state, local, and tribal
habitat experts to review the status of the essential fish habitat affecting this stock and, as appropriate,
provide recommendations to the Council for restoration and enhancement measures within a suitable time
frame. The timing of this process is described in Figure 2-1 below.

Overfishing Determination
2008 2009 2010 2011
y I A I A | A >
~ I I I I |
Feb-March April
- “overfishing concern” triggered by 2008, Develop measures in response
2007, and 2006 postseason S values for May 1 implementation
- Begin assessment March
- No status determination made - Assessment results presented
- “overfishing” determination for period
of 2006 to 2008
Overfished Determination
2008 2009 2010 2011
y I A I A | A >
~ I I I I |
Feb-March April
- “overfishing concern” triggered by 2008, Develop measures in response
2007, and 2006 postseason S values for May 1 implementation
- Begin assessment March
- “overfished” determination* Assessment  results and  rebuilding
recommendations presented
A = End last fishing year: April 30. Begin new fishing year: May 1
* Based on NMFS policy decision in 2009. Prior determinations not made until the following year.

Figure 2-1. Timeline for overfishing concern process, making status determinations, and implementation of
management response. Example timeline assumes “overfishing concern” is triggered in 2009.
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Because the FMP provides no specific guidance about when or under what circumstances a stock should
be considered subject to overfishing or overfished, it has resulted in confusion and inconsistent status
determinations. Absent clearly defined SDC, NMFS made a policy decision in 2009 to declare a stock
“overfished” if it triggers an “overfishing concern” under the FMP.

2.2.3.1 Status quo definition of overfishing.

After the triggering of an overfishing concern, the STT conducts an assessment to determine whether
overfishing occurred. If the STT assessment concludes that excessive fishing contributed to a stock not
meeting its conservation objective for three consecutive years, overfishing may be said to have occurred.

2.2.3.2  Status quo definition of overfished

As of 2009, a NMFS policy decision was made to interpret a stock that has not met its conservation
objective for three consecutive years (i.e., an overfishing concern under the FMP) to be overfished.

2.2.3.3 Status quo definition of approaching overfished

When a stock has failed to achieve its conservation objective for two consecutive years and is projected
not to meet the objective in the third year, the FMP requires some specific action by the Council. The
Council must notify pertinent fishery and habitat managers, advising them the stock may be temporarily
depressed or approaching an overfishing concern and request the pertinent state and tribal managers to do
a formal assessment of the primary factors leading to the shortfalls and report their conclusions and
recommendations to the Council no later than the March meeting prior to the next salmon season.

2.2.3.4  Status quo definition of rebuilt

The default criterion in the FMP for when a stock is considered rebuilt is when its conservation objective
is met for one year. In cases where a rebuilding plan has been adopted, the stock is considered rebuilt
when the criteria defined in the rebuilding plan have been met.

2.2.3.5 Evaluation of Status Quo SDC Alternatives

Consistency with the MSA and NS1Gs: The status quo alternative is partially consistent with NS1Gs,
but is deficient in several important areas.

Overfishing: Determination if overfishing occurred is not measurable for some stocks and is not
objective. Overfishing determinations are case-specific; based on the STT assessments made after a stock
has triggered an overfishing concern, not on an annual basis. Overfishing has generally been determined
based on an amount of catch (analogous to an OFL) as opposed to a rate of fishing (analogous to a
MFMT), and specification of the catch amount that results in overfishing has been determined differently
for various STT overfishing assessments. There is also a time lag of up to one year after the overfishing
concern is triggered to conduct an assessment. During the interim, no status determination is made. This
process has not resulted in a consistent definition of overfishing across stocks and is ambiguous.

Overfished: Overfished status, while not defined in the FMP, is interpreted by NMFS as a stock subject to
an overfishing concern. The NMFS interpretation of overfished is both objective and measurable. The
assessments of whether stocks have met conservation objectives are made annually during the preseason
planning process, and are made in the year immediately following triggering of an overfishing concern.
The overfished status is based on the MSY conservation objective, which in this case is equivalent to an
MSST; however, overfished is not defined in the FMP, which is not consistent with the NS1Gs.

Approaching Overfished: The status quo alternative is consistent with NS1Gs in that there are specific
objective and measurable criteria to use for determining when a stock is approaching an overfishing
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concern, which has been interpreted as overfished. Approaching overfished determinations are made
annually during the preseason planning process. If the stock has failed to meet its conservation objective
for the two previous years, and the forecast of S equals the conservation objective, the probability of
becoming overfished in the current year is 0.5, assuming an unbiased predictor. If the forecast of S is
lower than the conservation objective, the probability of becoming overfished in the current year is
greater than 0.5, assuming an unbiased predictor.

Rebuilt: The default criterion in this alternative is compatible with the NS1Gs because it requires a stock
to achieve its MSY-based conservation objective. The overfishing assessment process, which includes
specifying rebuilt criteria in a formal rebuilding plan, could result in criteria that are not consistent with
the NS1Gs because rebuilding benchmarks may not be measurable or objective. It is also unclear when
the default rebuilding plan should be implemented versus development of a separate rebuilding plan.

Feasibility of Implementation: Implementation is feasible as status quo is the current status
determination process.  However, the requirement for STT overfishing assessments, including
development of criteria for overfishing, overfished, and rebuilt, can be burdensome given time constraints
and can lead to inconsistencies in status determination.

The combination of terminologies used under the status quo has also proven very confusing. Even though
a stock is determined as “overfished” under the status quo, an “overfishing concern” under the FMP is
nevertheless triggered, leading to a great deal of confusion among stakeholders and the public about the
true status of the stock. For instance, the stock might be determined as “overfished” but not “subject to
overfishing,” yet it has triggered an “overfishing concern.”

2.2.4 Alternative 2: Single Year Basis SDC, MSST = 0.5*Sysy

Single year based SDC are used for many fish species, and the NS1Gs recommend a default overfished
criteria (MSST) of 0.5*Sysy. This alternative would require determination of overfishing, overfished,
approaching an overfished condition, and rebuilt based on annual evaluations. Status determinations
would be predicated upon meeting various fishing mortality (F) or escapement (S) benchmarks in the
previous year only (current year for approaching overfished).

2.2.4.1 Overfishing

A stock would be considered subject to overfishing when the postseason estimate of F exceeds the
MFMT, where the MFMT is defined as Fysy. Stock-specific estimates of Fysy based on spawner-recruit
data would be used if available. Otherwise, proxy values based on species-specific meta-analyses would
be used. A meta-analysis for Chinook is shown in Appendix C. Stock-specific overfishing determinations
would be made annually and based on exploitation during a single biological year. Figure 2-2 illustrates
alternative SDC reference points for KRFC and SRFC relative to the current conservation objectives and
the estimated and proxy values for Fysy and Sysy.

2.2.4.2 Overfished

A stock would be considered overfished if S falls below its MSST in a single year, with MSST defined as
0.5*Sysy. Stock-specific overfished determinations would be made annually.
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Sacramento River fall Chinook

1 - MSST Swysy
0.78 — —— Fysy
F
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I 1 I
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Klamath River fall Chinook
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Figure 2-2. Current conservation objective control rules for Sacramento River fall Chinook and Klamath River fall
Chinook. Proposed SDC reference points are superimposed on the control rules. MSST is assumed to be equal to
0.75*Swsy in this figure.
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2.2.4.3 Approaching an Overfished Condition

An approaching overfished determination would be made when the preseason forecast of S falls below
MSST in a single year. Stock-specific determinations would be made each year during the preseason
planning process.

2.2.4.4 Rebuilt

A stock would be rebuilt when S exceeds Sysy for one year. The determination would be made annually
during the preseason process.

2.2.4.5 Evaluation of Single Year SDC Alternatives
Consistency with the MSA and NS1Gs: The Alternative 2 SDC are consistent with NS1Gs.

Overfishing: Alternative 2 SDC to determine overfishing are based on MFMT, which is objective and
measurable. Determinations would be made annually, and for some stocks could be made in the year
immediately following the year in which exploitation may have occurred. However, estimating fishing
mortality rate (F) for other stocks may take longer due to the availability of stock-specific run
reconstruction information. An overfishing SDC based on MFMT is consistent with one of the
definitions in the NS1Gs.

Overfished: Alternative 2 SDC to determine overfished are based on MSST, which is objective and
measurable. Determinations would be made annually, and generally could be made during the preseason
planning process following the most recent return year. Defining MSST in terms of S is consistent with
the NS1Gs’ requirement to define MSST as a measure of reproductive potential. The MSST level of
0.5*Sysy is also identified in the NS1Gs as an appropriate level, provided the stock would be capable of
rebuilding to Sysy within 10 years if exploited at MFMT. Defining MSST as 0.5*Sysy for salmon is
appropriate because salmon populations are relatively productive compared to other managed fish species
(Appendix B), and have demonstrated many times the ability to rebuild quickly, well within 10 years.

Approaching Overfished: Alternative 2 SDC to determine approaching overfished are objective and
measurable. The criterion would be determined annually during the preseason planning process. If the
preseason forecast of S equals the MSST, the probability of becoming overfished in the current year is
0.5, assuming an unbiased predictor. If the forecast of S is lower than the MSST, the probability of
becoming overfished in the current year is greater than 0.5, assuming an unbiased predictor. The NS1Gs
define approaching overfished to occur when a stock is projected to fall below the MSST within two
years. The short life history of salmon is such that it is not possible to predict stock size beyond the
current forecast year. Nonetheless, Alternative 2 allows us to assess whether a stock is approaching an
overfished condition annually based on the best available science. The NS1Gs provide some flexibility in
the specification of references points and specifically reference Pacific salmon in this context.

Rebuilt:  Alternative 2 SDC to determine rebuilt are objective and measurable; benchmarks would be
clearly identifiable. Rebuilt status determinations would be made annually during the preseason planning
process. The NS1Gs generally refer to a rebuilt condition as achieving a stock or complex’s Sysy.

Feasibility of Implementation: Implementation of Alternative 2 is generally feasible. Postseason
estimates of both F and S are routinely made for many stocks, though new methods may be needed for
some stocks to obtain postseason estimates for these quantities in the immediately previous year. In some
cases, postseason estimates of F made in the following year may be of lower quality than estimates made
two or three years later. This alternative will also streamline the process for assessing SDC and reporting
to Congress.
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Other Considerations: While it is, or can be, possible to make an overfished determination based on
metrics estimated one year prior, it is not clear whether this accurately represents the status of salmon
stocks. Salmon stock abundances can be quite variable, owing in part to the semelparous nature of
reproduction and short generation times. Hence, falling below the MSST in a single year may not be
indicative of a longer-term trend toward depressed abundance or the ability of the stock to produce MSY
on a continuing basis. This reasoning also applies to the rebuilt determination. A single strong year-class
resulting in one year of exceeding Sysy for a severely depressed stock may not truly represent that the
stock is rebuilt.

This alternative would likely increase the frequency that overfished determinations are made compared to
status quo since an overfished determination would be based on a single year of low return (0.5*Sysy)
rather than three consecutive years of return below Sysy. Overfished determinations normally involve
conducting an assessment of the cause of the overfished condition, and development and implementation
of a rebuilding plan may be required. Conducting assessments and developing rebuilding plans impact
management agency workload and funding needed to support processes like Council meetings and
advisory body meetings (e.g., STT). In addition, other tasks have to be delayed, resulting in indirect
effects to other administrative programs, which could impact the biological and socioeconomic
environments at some level.

2.2.5 Alternative 2b: Single Year SDC, MSST = 0.75*Sysy

Alternative 2b SDC would be identical to Alternative 2 SDC except that Overfished and Approaching
Overfished would be based on a value of 0.75 Sysy rather than 0.5*Sysy, which may be more appropriate
for aggregate stocks that include more vulnerable sub-stocks.

2.2.6 Alternative 3: 3-Year Geometric Mean Basis SDC, MSST = 0.5*Sysy

Salmon are relatively short-lived species with spawning escapements of coho and pink salmon dominated
by a single year-class, and Chinook spawning escapements dominated by no more than two year-classes.
The abundance of year-classes can fluctuate dramatically with combinations of natural and human-caused
environmental variation. Therefore, it is not unusual for a healthy and relatively abundant salmon stock
to produce occasional spawning escapements which, even with little or no fishing impacts, may be
significantly below the long-term average associated with the production of MSY. Therefore, low stock
size in one year is not necessarily a cause for concern; however, longer-term stock depression could
signal the beginning of a critical downward trend, which may jeopardize the capacity of the stock to
produce MSY over the long-term if appropriate actions are not taken.

Alternative 3 would require determination of overfished, overfishing, approaching overfished, and rebuilt
based on annual postseason evaluations. The definition of overfishing in Alternative 3 is equivalent to
Alternative 2. However, the definitions of overfished, approaching overfished, and rebuilt are different in
that they require multi-year postseason estimates of S to be assessed. The multi-year alternatives use a 3-
year geometric mean to determine overfished, approaching overfished, and rebuilt status.

2.25.1 Overfishing

Same as Alternative 2: A stock would be considered subject to overfishing when the postseason estimate
of F exceeds the MFMT, where the MFMT is defined as Fysy. Stock-specific estimates of Fysy based on
spawner-recruit data will be used if available. Otherwise, proxy values based on species-specific meta-
analyses would be used. A meta-analysis for Chinook is shown in Appendix C. Stock-specific
overfishing determinations are made annually and based on exploitation during a single biological year.
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2.2.5.2 Overfished

A stock would be considered overfished if the 3-year geometric mean of S fell below the MSST, defined
as 0.5*Sysy. Overfished determinations would be made annually using the three most recently available
postseason estimates of S.

2.2.5.3 Approaching an Overfished Condition

An approaching overfished determination would be made if the geometric mean of the two most recent
postseason estimates of S, and the current preseason forecast of S, are below the MSST.

2.2.5.4 Rebuilt
A stock would be rebuilt when the 3-year geometric mean of S exceeds Sysy.

2.2.5.5 Evaluation of 3-Year Geometric Mean SDC Alternatives
Consistency with the MSA and NS1Gs: The Alternative 3 SDC are consistent with NS1Gs.

Overfishing: Same comments as Alternative 2.

Overfished: Alternative 3 SDC to determine overfished are based on MSST, which is objective and
measurable. Determinations would be made annually, and generally could be made during the preseason
planning process following the most recent return year. MSST is not defined in a single year as in the
NS1Gs (CFR 600.310 (e)(2)(ii)(B); however, the multi-year criterion does more accurately reflect the risk
to reproductive potential as discussed above. Defining MSST in terms of S is consistent with the NS1Gs’
requirement to define MSST as a measure of reproductive potential. The MSST level of 0.5*Sysy is also
identified in the NS1Gs as an appropriate level, provided the stock would be capable of rebuilding to Sysy
within 10 years if exploited at MFMT. Defining MSST as 0.5*Sysy for salmon is appropriate because
salmon populations are relatively productive compared to other managed fish species (Appendix B), and
have demonstrated many times the ability to rebuild quickly, well within 10 years.

Approaching Overfished: Alternative 3 SDC to determine approaching overfished are objective and
measurable. The criterion would be determined annually during the preseason planning process. If the
stock failed to meet the MSST for the two previous years, and the forecast of S equals the MSST, the
probability of becoming overfished in the current year is 0.5, assuming an unbiased predictor. If the
forecast of S is lower than the MSST, the probability of becoming overfished in the current year is greater
than 0.5, assuming an unbiased predictor.

Rebuilt: Alternative 3 SDC to determine rebuilt are objective and measurable; benchmarks would be
clearly identifiable. Rebuilt status determinations would be made annually during the preseason planning
process. The NS1Gs generally refer to a rebuilt condition as achieving a stock or complex’s Sysy.

Feasibility of Implementation: Same comments as Alternative 2.

Other Considerations: Overfished, approaching overfished, and rebuilt status defined in Alternative 3
are designed to acknowledge the variability common in salmon populations. Salmon stock abundances
can be quite variable owing in part to the semelparous nature of reproduction and short generation times.
Reproductive potential of a stock, given the inherent variability of salmon populations, may best be
described using a multi-year metric. Use of the geometric mean of the most recently available 3-year
postseason estimates of S would decrease the probability of a stock being declared overfished as a result
of a single weak year-class. Conversely, a single strong year-class would be unlikely to result in a rebuilt
status for an otherwise severely depressed stock. Survival processes lead to variability in adult abundance
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that is approximately lognormally distributed. Lognormally distributed data have a skewed distribution
where large values are possible, but the lower end the distribution is bounded by zero. The geometric
mean was chosen instead of the arithmetic mean because the geometric mean is less sensitive to large
values. For similar reasons, geometric means are routinely used rather than arithmetic means to assess the
status of ESA-listed species. The multi-year approach to status determination is currently used in the FMP
to identify an overfishing concern for the same reasons, although the metric is different.

2.2.7 Alternative 3b: 3-Year Geometric Mean Basis SDC, MSST = 0.75*Sysy

Alternative 3b SDC would be identical to Alternative 3 SDC except that Overfished and Approaching
Overfished would be based on a value of 0.75*Sysy rather than 0.5*Sysy.

2.2.8 Alternative 3c: 3-Year Geometric Mean Basis SDC, MSST = 0.86*Sysy

Alternative 3¢ SDC would be identical to Alternative 3 SDC except that overfished and approaching
overfished would be based on a value of 0.86*Sysy rather than 0.5*Sy,sy. This alternative would result in
an MSST for KRFC of 35,000 natural area adult spawners, and would therefore provide some consistency
with the status quo spawning escapement floor (conservation objective) for that stock.

2.2.9 Alternative 4: 3-Year Arithmetic Mean Basis SDC, MSST = 0.5*Sysy

Alternative 4 SDC would be similar to Alternative 3 SDC except that overfished and approaching
overfished, and rebuilt would be based on a 3-year arithmetic mean rather than a 3-year geometric mean.

Salmon abundance over time follows a log-normal distribution. The geometric mean is appropriate for
describing the most likely value of such distributions and is most sensitive to low values. For salmon
abundance distributions, the arithmetic mean will generally be higher than the geometric mean, and more
than half the observations will be below the arithmetic mean. High values have more influence on the
arithmetic mean. The choice of which mean to use will affect how often stocks are determined to be
overfished, and levels needed to achieve rebuilt status, with the geometric mean being more
precautionary. The geometric mean is currently used in other aspects of salmon assessment and
management, including the ongoing status reviews of all ESA-listed species being conducted by NMFS.

2.2.10 Alternative 4b: 3-Year Arithmetic Mean Basis SDC, MSST = 0.75*Sysy

Alternative 4b SDC would be identical to Alternative 4 SDC except that Overfished and Approaching
Overfished would be based on a value of 0.75*Sysy rather than 0.5*Sysy.

2.2.11 FPA Alternative 5: 3-Year Geometric Mean Basis SDC, MSST Variable
Among Stocks

2.2.11.1 Overfishing

Same as Alternative 2: A stock would be considered subject to overfishing when the postseason estimate
of F exceeds the MFMT. Stock-specific estimates of Fysy based on spawner-recruit data were used if
available, except for Washington coastal coho. For Washington coastal coho, an MFMT value of F=0.65
was adopted to be consistent with PSC management constraints. For stocks without adequate spawner-
recruit data, proxy values based on species-specific meta-analyses were used. A meta-analysis for
Chinook is shown in Appendix C. Stock-specific overfishing determinations are made annually and
based on exploitation during a single biological year.

2.2.11.2 Overfished, Approaching an Overfished Condition, and Rebuilt

FPA 5 SDC would be identical to other 3-year geometric mean alternatives except that MSST would be
variable among stocks, with most stocks based on MSST = 0.5*Sysy, except for SRFC, KRFC, Grays
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Harbor, Queets, Hoh, and Quillayute coho MSST = 0.75*Sysy, and Puget Sound coho MSST would
equal the stock specific low/critical abundance breakpoint multiplied by one minus the low exploitation
rate limit. Setting MSST at levels above 0.5*Sysy was considered appropriate for SRFC and KRFC
because both stocks are aggregates, which include more vulnerable sub-stocks. Washington coastal and
Puget Sound stocks had MSST greater than 0.5*Sysy to be consistent with existing management
constraints associated with PSC requirements.

2.2.11.3 Evaluation of FPA 5 SDC Alternatives

Consistency with the MSA and NS1Gs: Same comments as Alternative 3; FPA 5 overfishing SDC are
consistent with NS1Gs.

Overfishing: Same comments as Alternative 2.

Overfished: Same comments as Alternative 3; MSST is defined in terms of S, consistent with the NS1Gs’
requirement, although MSST for stocks vary between 0.5*Sysy and 0.75*Sysy. FPA 5 overfished SDC
are consistent with NS1Gs.

Approaching Overfished: Same comments as Alternative 3; FPA 5 approaching overfished SDC are
consistent with NS1Gs.

Rebuilt: Same comments as Alternative 3; FPA 5 rebuilt SDC are consistent with NS1Gs.

Feasibility of Implementation: Same comments as Alternative 2; FPA 5 SDC are feasible to
implement.

Other Considerations: Same comments as Alternative 3.

MFMT for Grays Harbor, Queets, Hoh, and Quillayute coho are F=0.65, the maximum allowed
exploitation rate under PSC management framework, which is more conservative than the stock specific
estimates in Appendix E except for Quillayute coho (F=0.59 from Appendix E) (Table 2-8). Reference
points should be based on the best available science, but adopting more conservative values can provide a
more precautionary and consistent management approach. However, adopting a less conservative value
for Quillayute fall coho MFMT, which exceeds the best available estimate of Fysy, is inconsistent with
National Standard 2 and could increase the probability of overfishing.

2.2.12 Stock-Specific Considerations

Specification of SDC are dependent on identifying Susy reference points for individual stocks. The
specification of Sysy may also establish a conservation objective, (annual management constraint) for that
stock. The individual Sysy values identified in the SDC alternatives are, in some cases, different than
those currently used as conservation objectives and management targets.

For example, SRFC have a range of 122,000-180,000 natural and hatchery spawners as their conservation
objective. The SDC alternatives specify a single Sysy value of 122,000, and yet other levels of S within
the goal range have been targeted by the Council. FPA 5specifies Sysy = 122,000 (Table 2-9), and MSST
is 0.75*Sysy.

FPA 5 for KRFC uses the Sysy estimate of 40,700 and MSST of 0.75*Sysy. All other natural Chinook
stocks use the best current estimates of Sysy and MSST of 0.5*Sysy (Table 2-9). MSST for KRFC and
SRFC are more conservative than for other Chinook stocks to provide additional protection for sub-stocks
within the KRFC and SRFC stock aggregates.
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Puget Sound coho have conservation objectives based on stepped exploitation rates associated with
abundance break points. These objectives were established through the U.S. v. Washington process, and
subsequently adopted into the PST and the Salmon FMP. The abundance break points correspond to Sysy
under average and low survival conditions and range from 0.59*Sysy to 0.75*Sysy. Using an MSST of
0.5*Sysy would result in overfished status criteria at stock sizes that are less than the lower break point
estimate of S for all Puget Sound coho stocks. Using an MSST of 0.75*Sysy would result in overfished
status criteria at stock sizes that are greater than the lower break point estimate of S for most Puget Sound
coho stocks (Table 2-8). FPA 5 uses the abundance breakpoints for MSST for Puget Sound coho stocks
(Table 2-8).

Washington Coastal coho have FMP conservation objectives based on a range of Sysy associated with
high and low smolts per female and marine survival. The status quo control rule uses the lower end of the
range as MSST. Sysy could also be based on other values used to manage these stocks, for example, the
mid-point of the range could be used for Sysy with 0.5*Sysy or 0.75*Sysy for MSST. The mid-point of
the Syisy range is also used to categorize annual stock status for the PSC management process (Table 2-8).
Analysis of stock-recruitment data provides additional estimates of Sysy and Fysy for these stocks
(Appendix E), which were used in analyzing SDC in this FMP amendment process. While the estimates
in Appendix E represent the best available science, FPA 5 uses the lower end of the status quo
escapement range as Sysy for Queets and Quillayute fall coho, which are more conservative than the
estimates presented in Appendix E, to be consistent with the PSC management framework. For Hoh
coho, the Sysy estimate in Appendix E is used because it is more conservative than the lower end of the
status quo conservation objective. For Grays Harbor coho, the best estimate of Sysy is derived from the
status quo conservation objective, which represents Sysp (Spawners estimated to produce maximum
sustainable production), multiplied by the estimate of Fysy from Appendix E. FPA 5 uses 0.75*Sysy for
MSST for Washington coastal coho.

As mentioned above, MFMT for Grays Harbor, Queets, Hoh, and Quillayute coho are F=0.65, the
maximum allowed exploitation rate under PSC management framework, which is more conservative than
the stock specific estimates in Appendix E except for Quillayute coho (F=0.59 from Appendix E).

Estimates of Fusy, Smsy and MSST have not been adopted for Willapa natural coho, which is proposed to
be added to the FMP as part of Stock Classification FPA 4. Values for these reference points will be
established through the Salmon Methodology Review process as soon as practical.

The current conservation objective and control rule for Oregon South Coast Chinook could allow for S-
based SDC; however, there is insufficient information to directly assess F-based SDC. Oregon South
Coast Chinook, or some stock components thereof, may soon have new objectives that would facilitate
setting F-based SDC, pending an ongoing review/revision of management objectives for that stock
complex (Table 2-9).

The Canadian Chinook and coho stocks identified in the FMP are actually large stock management units
made up of many individual stocks. The Canadian management agencies are responsible for determining
the status of these individual stocks as they relate to provisions of the PST and other Canadian statutes.
The Council has no authority to monitor or assess status of these individual stocks, or to specify their
management objectives. The Council also has no authority to establish reference points for the larger
stock units. Therefore, specification of SDC for Canadian stocks in the Council’s Salmon FMP is not
feasible (Tables 2-8, 2-9). Stock Classification FPA 4 removes Canadian Chinook, coho and pink salmon
stocks from the FMP, so SDC reference points are not required for those stocks. The Council will
continue to abide by the terms of the PST and manage its fisheries accordingly.
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Table 2-8.  Status determination criteria reference points, assumptions and issues for coho stocks.
Smsy MEMT (Fypsy) MSST
Alt 1 FPA 5
Status | Alt2, 3, | Alt 2b, 3b Varies
Quo &4 & 4b Alt3c | among
Coho Stock Est Basis Est | Basis | Cons Obj | 0.5*Smsy | 0.75*Symsy | 0.86*Sysy | stocks
CCC-ESA Unk NA Unk | NA | 0.0HRIn Unk Unk Unk Unk
Endangered CA:
ESA BO
SONCC - ESA Unk NA Unk | NA 0.13 Unk Unk Unk Unk
Threatened Ocean ER:
ESA BO
OCN - ESA Unk NA Unk | NA | 0.08-0.45 Unk Unk Unk Unk
Threatened ER:
ESA BO
LCN — ESA Threatened | Unk NA Unk | NA | Ocean & Unk Unk Unk Unk
MS CR
ER:
ESA BO
Oregon Coastal - Unk |ODFW | UnDef | NA NA NA NA NA NA
Hatchery
Columbia River Late - | 14,100 | TAC | UnDef | NA NA NA NA NA
Hatchery
Columbia River Early - | 7,100 | TAC | UnDef| NA 7,100 NA NA NA NA
Hatchery
Willapa Bay - Hatchery | 6,100 |WDFW/| UnDef | NA 6,100 NA NA NA NA
Quinault - Hatchery Unk QIN | UnDef | NA Unk NA NA NA NA
Quillayute Summer - 300 |WDFW/| UnDef | NA 300 NA NA NA NA
Hatchery
S. Puget Sound - 52,000 |WDFW | UnDef | NA 52,000 NA NA NA NA
Hatchery
Grays Harbor 24,426 | Suysp | 0.65 | PSC | 35,400 12,213 18,320 21,007 | 18,320
FMP
*FSMY
App C
Queets 5800 | FMP | 0.65 | PSC 5,800- 2,750 4,350 4,730 4,350
14,500
Hoh 2,520 | AppE | 0.65 | PSC 2,000- 1,260 1,890 1,935 1,890
5,000
Quillayute Fall 6,300 | FMP | 0.65 | PSC 6,300- 2,937 4,725 5,051 4,725
Dsaprv 15,800
Strait of JAF 11,000 | FMP | 0.60 | FMP 7,000 5,489 8,234 9,442 7,000
Hood Canal 14,350 | FMP | 0.65 | FMP | 10,750 7,175 10,762 12,340 | 10,750
Skagit 25,000 | FMP | 0.60 | FMP | 14,875 12,500 18,750 21,500 | 14,875
Stillaguamish 10,000 | FMP | 0.50 | FMP 6,100 5,000 7,500 8,600 6,100
Snohomish 50,000 | FMP | 0.60 | FMP | 31,000 25,000 37,500 43,000 | 31,000
Canadian Coastal UnDef | FMP | UnDef | FMP | UnDef NA NA NA NA
Fraser River UnDef | FMP | UnDef | FMP | UnDef NA NA NA NA
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Table 2-9.  Status determination criteria reference points, assumptions and issues for Chinook stocks. Sp/Su =
Spring/Summer, Su/F = Summer/Fall.
Smsy MFEMT (Fumsy) MSST
Alt 1 FPA 5
Status | Alt 2, 3, |Alt 2b, 3b Varies
Quo &4 & 4b Alt3c |Among
Chinook Stock Est Basis Est Basis | Cons Obj |0.5*Spsy |0.75*Susy | 0.86*Smsy | Stocks
Sacramento River Unk NA Unk NA CA Unk Unk Unk Unk
Winter — ESA Time/Area
Endangered /Size
Sacramento River Unk NA Unk NA |restriction:| Unk Unk Unk Unk
Spring — ESA ESABO
Threatened
Northern California Unk NA Unk NA <0.16 Unk Unk Unk Unk
Coast (Eel, Mattole, Ocean ER
Mad Rivers) -ESA on Age-4
Threatened KRFC:
ESA BO
Upper Willamette Unk NA Unk NA |<0.15FW| Unk Unk Unk Unk
Spring — ESA ER:
Threatened ESA BO
LCR Natural — ESA Unk NA Unk NA |<037ER:| Unk Unk Unk Unk
Threatened ESA BO
North Fork Lewis Fall | 5,700 FMP 5,700: Unk Unk Unk Unk
— Part of LCR ESU 5791 | CTC | 0.76 CTC ESA BO
Snake River Fall - Unk NA Unk NA [<0.70 Base| Unk Unk Unk Unk
ESA Threatened Period ER:
ESA BO
Snake River Sp/Su — Unk NA Unk NA |<0.055to| Unk Unk Unk Unk
ESA Threatened 0.17 FW
Upper Columbia River| Unk NA Unk NA ER: Unk Unk Unk Unk
Spring — ESA ESABO
Endangered
Eastern Strait of Juan Unk NA Unk NA Comp. Unk Unk Unk Unk
de Fuca Su/F - ESA Chinook
Threatened ER: ESA
Skokomish Su/F — Unk NA Unk NA 4(d) Rule Unk Unk Unk Unk
ESA Threatened
Nooksack Sp/early Unk NA Unk NA Unk Unk Unk Unk
Fall — ESA Threatened
Skagit - Su/F — ESA Unk NA Unk NA Unk Unk Unk Unk
Threatened
Skagit Sp — ESA Unk NA Unk NA Unk Unk Unk Unk
Threatened
Stillaguamish Su/F - Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
Snohomish Su/F - Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
Cedar River Su/F - Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
White River Spring — | Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
Green River Su/F — Unk NA Unk NA Unk Unk Unk Unk
ESA Threatened
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Smsy MFEMT (Fumsy) MSST
Alt 1 FPA 5
Status | Alt 2, 3, |Alt 2b, 3b Varies
Quo &4 & 4b Alt 3c  |Among
Chinook Stock Est Basis Est Basis | Cons Obj |0.5*Sysy |0.75*Susy | 0.86*Symsy | Stocks
Nisqually River Su/F Unk NA Unk NA 1,100: Unk Unk Unk Unk
— ESA Threatened ESA 4(d)
Rule
Lower Columbia 15,400 | TAC |UnDef| NA 15,400 NA NA NA NA
River Fall - Hatchery
Lower Columbia 2,700 | TAC |UnDef| NA 2,700 NA NA NA NA
River Spring -
Hatchery
Mid-Columbia River Unk TAC | UnDef| NA Hatchery NA NA NA NA
Bright Fall - Hatchery Egg Take
Spring Creek Fall- 7,000 | TAC |UnDef| NA 7,000 NA NA NA NA
Hatchery
Willapa Bay Fall- 8,200 [WDFW/| UnDef | NA 8,200 NA NA NA NA
Hatchery
Quinault Fall- Unk QIN |UnDef| NA Egg Take NA NA NA NA
Hatchery
Sacramento Fall 122,000 | Lower | 0.78 | AppC | 122,000 | 61,000 | 91,500 104,920 | 91,500
Klamath River Fall 40,700 | STT | 0.71 STT 35,000 20,350 | 30,525 35,000 | 30,525
floor: FMP
Smith River Fall UnDef | NA 0.78 | AppC UnDef UnDef | UnDef UnDef | UnDef
Southern Oregon 150,000 | FMP | 0.78 | AppC >60 UnDef | UnDef UnDef | UnDef
Central and Northern to FMP | 0.78 | App C |spawners/ [ UnDef | UnDef UnDef | UnDef
Oregon 200,000 mi: FMP
Klickitat, Warms Unk FMP | Unk NA ER Unk Unk Unk NA
Springs, John Day and Exception
Yakima River - Spring
Upper River Bright - | 39,625 | CTC | 0.86 CTC 19,182 | 29,719 34,078 | 19,182
Fall
Upper River - Summer| 12,143 | CTC | 0.75 CTC 6,072 9,107 10,443 | 6,072
Willapa Bay - Fall 3,393 |WDFW| 0.78 | AppC 1,696 2,545 2,918 1,696
Grays Harbor Fall 11,388 | Susp | 0.78 | AppC 5,694 8,541 9,794 5,694
FMP
Grays Harbor Spring 1,002 | *Fsmuy | 0.78 | AppC 546 819 939 546
App C
Queets - Fall 2,500 | FMP | 0.87 | AppC 1,250 1,875 2,150 1,250
Queets — Sp/Sur 700 FMP | 0.78 | AppC 350 525 602 350
Hoh - Fall 1,200 | FMP | 090 | AppC 600 900 1,032 600
Hoh Sp/Su 900 FMP | 0.78 | AppC 450 675 774 450
Quillayute - Fall 3,000 | FMP | 0.87 | AppC 1,500 2,250 2,580 1,500
Quillayute - Sp/Su 1,200 | FMP | 0.78 | AppC 600 900 1,032 600
Hoko -Su/F 850 FMP | 0.78 | AppC 425 637 731 425
Canadian Coastal UnDef | FMP | UnDef | FMP UnDef NA NA NA NA
Fraser River UnDef | FMP | UnDef | FMP UnDef NA NA NA NA
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2.2.13 Council Response to Triggering SDC

Under the status quo SDC Alternative the FMP prescribes actions that the Council must take when a
conservation alert or overfishing concern are triggered, including notifying relevant management agencies
of stock status, developing assessments of stock status and causes of triggering SDC, implementing
management responses, adopting criteria for ending an overfishing concern (PFMC 2007). Under SDC
Alternatives 2-4, these actions would be revised and/or associated with new SDC thresholds. The
following actions are proposed for Alternatives 2-4 for each SDC category, and are included in the
proposed FMP language presented in Appendix I.

2.2.13.1 Overfishing

The STT will report postseason exploitation rates in the annual SAFE document, and when overfishing
occurs, the Council shall:
1. notify the NMFS NWR administrator of the STT’s findings;
2. direct the STT to assess the mortality rates in fisheries impacting the stock of concern and report
their findings;
3. immediately take action to ensure Council area fisheries are not contributing to overfishing, and;
4. notify pertinent management agencies of the stock’s status and the contribution of various
fisheries to the total exploitation rate.

2.2.13.2 Overfished

When the overfished status determination criteria set forth in this FMP have been triggered, the Council
shall:
1. notify the NMFS NWR administrator of this situation;
2. notify pertinent management entities;
3. structure Council area fisheries to reduce the likelihood of the stock remaining overfished and to
mitigate the effects on stock status, and,;
4. direct the STT to propose a rebuilding plan for Council consideration within one year.

Upon formal notification from NMFS to the Council of the overfished status of a stock, a rebuilding plan
must be developed and implemented within two years.

The STT’s proposed rebuilding plan will include:

1. an evaluation of the roles of fishing, marine and freshwater survival in the overfished
determination;

2. any modifications to the criteria set forth [in section 2.2.10.2 of this EA] for determining when
the stock has rebuilt,

3. recommendations for actions the Council could take to rebuild the stock to Sysy, including
modification of control rules, if appropriate, and;

4. aspecified rebuilding period.

In addition, the STT may consider and make recommendations to the Council or other management
entities for reevaluating the current estimate of Sysy, modifying methods used to forecast stock
abundance or fishing impacts, improving sampling and monitoring programs, or changing hatchery
practices.

Based on the results of the STT’s recommended rebuilding plan, the Council will adopt a rebuilding plan

for recommendation to the Secretary. Adoption of a rebuilding plan will require implementation either

through an FMP amendment or notice and comment rule-making process. Subject to Secretarial

approval, the Council will implement the rebuilding plan with appropriate actions to ensure the stock is

rebuilt in as short a time as possible based on the biology of the stock but not to exceed ten years, while
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taking into consideration the needs of the commercial, recreational and tribal fishing interests and coastal
communities. The existing control rules provide a default rebuilding plan that targets spawning
escapement at or above MSY, provided sufficient recruits are available, and targets a rebuilding period of
one generation (two years for pink salmon, 3 years for coho, and 5 years for Chinook). If sufficient
recruits are not available to achieve spawning escapement at or above MSY in a particular year, the
control rules provide for the potential use of de minimis exploitation rates that allow continued
participation of fishing communities while minimizing risk of overfishing. However, the Council should
consider the specific circumstances surrounding an overfished determination and ensure that the adopted
rebuilding plan addresses all relevant issues.

Even if fishing is not the primary factor in the depression of the stock, the Council must act to limit the
exploitation rate of fisheries within its jurisdiction so as not to limit rebuilding of the stock or fisheries.
In cases where no action within Council authority can be identified which has a reasonable expectation of
contributing to the rebuilding of the stock in question, the Council will identify the actions required by
other entities to recover the depressed stock. Due to a lack of data for some stocks, environmental
variation, economic and social impacts, and habitat losses or problems beyond the control or management
authority of the Council, it is possible that rebuilding of depressed stocks in some cases could take much
longer than ten years. The Council may change analytical or procedural methodologies to improve the
accuracy of estimates for abundance, harvest impacts, and MSY escapement levels, and/or reduce ocean
harvest impacts when it may be effective in stock recovery. For those causes beyond Council control or
expertise, the Council may make recommendations to those entities which have the authority and
expertise to change preseason prediction methodology, improve habitat, modify enhancement activities,
and re-evaluate management and conservation objectives for potential modification through the
appropriate Council process.

In addition to the STT assessment, the Council may direct its Habitat Committee (HC) to work with
federal, state, local, and tribal habitat experts to review the status of the essential fish habitat affecting this
stock and, as appropriate, provide recommendations to the Council for restoration and enhancement
measures within a suitable time frame. However, this action would be a priority only if the STT
evaluation concluded that freshwater survival was a significant factor leading to the overfished
determination. Upon review of the report from the HC, the Council will take actions to promote any
solutions to the identified habitat problems.

2.2.13.3 Approaching an Overfished Condition

When a stock is approaching an overfished condition the Council shall:
1. notify the NMFS NWR administrator of this situation;
2. notify pertinent management entities, and;
3. structure Council area fisheries to avoid the stock becoming overfished and to mitigate the effects
on stock status.

2.2.13.4 Rebuilt

When a stock is determined to be rebuilt, the Council shall:
1. notify the NMFS NWR administrator of its finding, and;
2. notify pertinent management entities.

2.2.13.5 Evaluation of Council Response to Triggering SDC

Consistency with MSA and NS1Gs: The Council responses to triggering SDC are consistent with the
MSA and NS1Gs. The MSA requires FMPs to contain conservation and management measures to
prevent overfishing or end overfishing and rebuild the fishery if the fishery is overfished or approaching
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an overfished condition®®, and rebuild overfished fisheries®® 304(e). The NS1Gs recommend Councils
submit a rebuilding plan to NMFS within 15 months of notice that a fishery is overfished®, and specify a
rebuilding time period not to exceed 10 years®’. The actions specified under Sections 2.2.12.1 and
2.2.12.3 require the Council to end any overfishing immediately, consistent with the MSA and NS1Gs.
Actions under 2.2.12.2 require development of a rebuilding plan, consistent with the MSA and NS1Gs.

Feasibility of Implementation: The actions specified under Sections 2.2.12.2-4 relating to notifications,
assignments, and content of assessments and rebuilding plans are within the Council’s authority and will
ensure that administrative processes are clear and efficient. All these actions are feasible to implement.

2.3 Alternatives for Reference Points: OFL, ABC, ACL and Associated
Frameworks

Alternatives for specification of OFL, ABC, and ACL reference points will be made on an individual
stock basis for all stocks as required based on the best available science. These reference points will not
be specified for any stocks that are identified in the FMP as EC species® or stocks that are exempt due to
management under an international agreement. A statutory exception exists to the requirement for
specification of an ACL where they are “otherwise provided for under an international agreement...”*.
The NS1Gs state that for internationally-assessed stocks, an ABC as defined in the NS1Gs is not required
if they meet this international exception (see Section 2.1.4 for a list of salmon stocks proposed for
classification as EC and stocks proposed as meeting the international exception).

The reference points identified in this Section will not be specified for hatchery stocks and ESA-listed
stocks identified in the FMP. This is consistent with the NS1Gs, which provide the flexibility to consider
alternative approaches for specifying ACLs and AMs. The NS1Gs generally allow for flexibility for
stocks with unusual life history characteristics like Pacific salmon, and particularly for species listed
under the ESA and hatchery stocks®. For stocks classified as hatchery stocks (Tables 2-8 and 2-9),
hatchery escapement goals will continue to serve as conservation objectives rather than specifying MSY-
based reference points (see Section 2.3.5.3 of this EA). For stocks classified as ESA stocks (Tables 2-8
and 2-9), ESA biological opinions and associated consultation standards will continue to provide
necessary controls to ensure their long-term conservation (see Section 2.3.5.4 of this EA).

Based on stock classification Alternatives 2, 3, and FPA 4 in Section 2.1 of this EA, the relevant stocks
for specifying OFL/ABC/ACL reference points are SRFC and KRFC. It is possible that Willapa Bay
coho, South Oregon Coast Chinook, or some stock components thereof, may also support specification of
these reference points prior to or shortly after implementation of this FMP amendment, depending on the
outcome of an ongoing review/revision of management objectives for those stocks. The Oregon Coast
stocks could serve either as additional indicator stocks for the SONC complex, form an independent
complex, or be managed as individual stocks.

2.3.1 Criteria Used to Evaluate the Alternatives

The criteria used to evaluate reference point alternatives were consistency with the MSA and NS1Gs, and
feasibility of implementation.

9 MSA §303(a)(10)
20 MSA §304(e)
21 50 CFR 600.310(j)(2)(ii)(B)
2250 CFR 600.310(j)(3)(i)(B)
250 CFR 600.310(d)(5)
* MSRAE&104(b)(1)
%50 CFR 600 310(h)(3)
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Considerations within the criterion for MSA and NS1Gs consistency include:

e Establishing a mechanism for specifying Annual Catch Limits®. ACLs must be specified in the
FMP, implementing regulations, or annual specifications. The process should describe timeframes
and address application to indicator and individual stocks. Use of exceptions (i.e., international
fishery agreements) and flexibility provisions should be described.

e Describing the role of the SSC in recommending MSY and ABC?. The SSC must provide
recommendations for ABC, and a process for applying the ABC control rule must be established.

e Accounting for uncertainty. ACLs are intended to reduce the risk of overfishing by accounting for
scientific uncertainty in the fishery management process. The NS1Gs require that the probability of
overfishing should not exceed 50 percent, but acceptable levels of risk reduction for ACLs are not
specified so alternatives will be evaluated for simple compliance, and ranked if there are differences
in risk reduction.

e Consistency with approaches in the NS1Gs for each reference point. The NS1Gs define OFL, ABC,
and ACL reference points as values that will be specified annually (or multiple years, if necessary)
based on catch, expressed in terms of numbers or weight of fish and including all sources of fishing
mortality from all fisheries (Federal and nonfederal). The reason for this is because the two
statutorily required reference points (ABC and ACL) include the term “catch,” which is most
frequently defined in fisheries management in those terms.

2.3.2 Alternative Reference Points for OFL, ABC, and ACL

The stock classification alternatives affect the viability of approaches for specifying these reference
points, as will the specification of SDC for overfishing. Regarding the latter, implementation feasibility
and assessment capability are of particular interest. Based on the classification alternatives presented in
Sections 2.1, Table 2-10 presents a conceptual view of stock-specific-based alternatives to be further
considered.

Table 2-10. Overview of alternatives for OFL, ABC, ACL, ACT, and the associated framework.

Alternatives OFL ABC ACL ACT? Framework

1) Status Quo Not Not Not Not --NA—
identified | identified | identified | identified Current conservation ObjECtiVES

specified to achieve Sy;sy annually

2) Catch (C) Based CorL Cagc CacL Cacr? CorL> Cagc = CacL> Cacr
Corr(t) = N(t) X Fusy
Cagc(t) = N(t) X Fagc
Fagc = 95% or 90% Fysy”

3) FPA Spawning SorL Sagsc SacL Sact? SorL < Sasc = SacL < Sact
Escapement (S) Based Sorc(t) = N(t) X (1-Fusy)
Sasc(t) = N(t) x (1-Fagc)
Fagc = 95% or 90% FMSYb/

a/  ACT could be used, as needed, but is undefined at this time.
b/ The buffer to account for scientific uncertainty is either 95 percent or 90 percent of Fysy, depending on whether
the Fysy value represents a stock-specific estimate (Tier-1) or proxy value (Tier-2), respectively.

% MSA Section 303(a)(15); 50 CFR 600 310(h)
2" MSA Section 302(g)(1)(B); 50 CFR 600 310(f)(3-4)
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Fusy is defined as the constant value of the total annual exploitation rate (independent of stock
abundance) that would result in MSY over the long-term under prevailing ecological and environmental
conditions.

All of the N, C, and F quantities in Table 2-10 are defined in terms of adult spawner equivalents (AEQ).
For salmon, AEQ spawner units are biologically the most meaningful metric to use for these quantities,
and are used as the basis of current conservation objective control rules. AEQ units are the number of
would-be spawners represented by the respective quantity, absent further fishing. Thus, S by definition is
expressed in AEQ units. For C, an adult fish caught in freshwater has an adult spawner equivalence of
one, but a fish caught in the ocean has an adult spawner equivalence of less than one. A fish in the ocean
may or may not have survived natural mortality, and may or may not have matured in the current year to
return to freshwater to spawn. Thus, ocean catch, in AEQ units, is discounted for natural mortality and
maturation. N is pre-fishery ocean abundance also discounted for natural mortality and maturation. F is
the total exploitation rate of AEQ spawners, C/N.

For succinctness, in the following sections the quantities N, C, and F will be simply referred to as
“abundance,” “catch,” and “exploitation rate,” without the AEQ spawner qualifier except as necessary to
discuss issues specifically pertaining to that concept.

2.3.3 Alternative 1: Status Quo — Not defined

Under the status quo, each stock is managed according to its individual conservation objectives. Current
conservation objectives are based on exploitation rates or escapement goals. OFL, ABC, ACL, and ACT
are not reference points that are currently specified for any stock.

Description: All current FMP conservation objectives can be translated into exploitation rate control
rules, which specify the allowable total exploitation rate (i.e., includes all mortality from Federal and
nonfederal fisheries) on the basis of the abundance of the stock. The four control rule types are:
e constant escapement
Example: Columbia River summer Chinook
e escapement range
Example: Sacramento River fall Chinook. 122,000 — 180,000 natural and hatchery adult
spawners
o exploitation rate with floor level of escapement
Example: Klamath River fall Chinook. 33-34 percent total exploitation rate on potential adult
natural area spawners, but no fewer than 35,000 naturally spawning adults in any one year
e stepped exploitation rate
Example: Skagit Coho. <60 percent total exploitation rate at pre-fishing abundance >62,500; <35
percent total exploitation rate at pre-fishing abundance <62,500 and >22,857; <20 percent total
exploitation rate at pre-fishing abundance <22,857

Exploitation rate-based models are coupled with annual stock abundance forecasts to evaluate whether
proposed fishery management measures are simultaneously consistent with the control rules of all FMP-
managed stocks, the ESA consultation standards of all ESA-listed stocks, requirements of meeting PST
obligations, and giving due consideration to hatchery stock goals (egg-take needs).

The ocean salmon fishery is a mixed-stock fishery; therefore, total Federal ocean harvest is managed to a
level not to exceed the allowable ocean harvest of the most limiting stocks in the fishery. The potential
ocean harvest of some stocks is often forgone in a given year, although overfishing still could occur on
those stocks due to fishing mortality from nonfederal fisheries. While the management paradigm for
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ocean salmon harvest has been termed “weak-stock management,” the resulting harvest is achieving
optimum yield for the fishery each year.

Currently, ocean salmon harvest along the west coast is managed using either catch limits (quotas) or
catch expectations (based on time and area closures). Off the Washington coast mixed-stock quotas (not
to be confused with complexes) are used to control the ocean harvest. Off the Oregon coast, both mixed-
stock quotas and time/area closures (effort control) are used. The quotas off Washington and Oregon are
monitored in-season and have rarely been exceeded (Appendix F). Off the California coast, time/area
closures are primarily used to manage ocean harvest and are based on an expected effort and catch
associated with achieving stock-specific conservation objectives.

Consistency with MSA and NS1Gs: Because the Status Quo Alternative does not specify ACLs, it is not
consistent with the MSA or NS1Gs, does not meet the purpose and need of the proposed action, and is not
a viable alternative.

Accounting for Uncertainty: While OFL, ABC, and ACL are not currently specified in the Status Quo
Alternative, this does not imply that the risk of overfishing is, or has been, high. Compared to the Fysy
approach described in the NS1Gs, however, it is not readily apparent whether or how the current set of
control rules governing the exploitation of FMP-managed stocks account for scientific uncertainty. By
overlaying the estimated Fysy value onto the current control rules, it can be demonstrated that the current
exploitation rate control rules are generally conservative (buffered) relative to Fysy, with the exception of
SRFC at high abundance levels (Figure 2-3).

Feasibility of Implementation: The Status Quo Alternative is currently implemented.

2.3.4 Overview of Alternatives 2, FPA 3 and 3b

Alternatives 2, FPA 3, and 3b specify OFL, ABC and ACL in terms of either catch or spawning
escapement; these reference points are derived using exploitation rate (i.e., Fysy and Fagc) and abundance
for each stock. Fysy and Fagc are defined in terms of total exploitation rate across all salmon fisheries
(Federal and nonfederal jurisdictions). Impacts in non-salmon fisheries are included in the natural
mortality assumptions used to estimate population parameters for salmon stocks; therefore, all fishing
mortality sources are accounted for when reference points are specified. Current conservation objectives
for all FMP-managed stocks can be expressed as exploitation rate control rules, with exploitation rates
dependent on stock abundance.

OFL: OFL would be derived from the stock-specific estimate of Fysy, or an Fysy proxy, and abundance.
OFL will be expressed in terms of either catch (C) or spawning escapement (S). Stock-specific estimates
of Fusy based on spawner-recruit data will be used if available. Otherwise, proxy values based on
species-specific meta-analyses would be used. The derivation of the Fysy proxy value for Chinook (0.78)
is shown in Appendix C.

ABC and the ABC Control Rule: ABC will be derived from an ABC control rule. The first step in
determining the annual ABC is to specify Fagc. The second step requires applying Fagc to the abundance
to derive the annual ABC value expressed in terms of C or S.

Fagsc IS a constant exploitation rate which is reduced from Fysy by a buffer that accounts for scientific
uncertainty. Two tiers of buffers have been established based on the level of scientific uncertainty
associated with stocks having different levels of data-richness. Taking such a tiered approach to
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specification of the ABC is consistent with the NS1Gs® and appropriately accounts for the differences in
scientific uncertainty among the stocks (Appendix D).

e Tier-1: For stocks that have sufficient data to conduct a stock-specific spawner-recruit analysis,
and for which Fysy has been directly estimated, the buffer level is 5 percent (Fagc = Fusy % 0.95).

e Tier-2: For stocks that have not undergone a spawner-recruit analysis, and Fysy has been
determined by proxy, the buffer level is 10 percent (Fagc = Fumsy % 0.90).

The resulting SRFC and KRFC control rules, both the status quo forms and with incorporation of the
ABC control rule, are displayed in Figure 2-3. With regard to SRFC, the control rules depicted assume
the FPA Sysy = 122,000. For SRFC, the most notable difference between status quo and the control rule
incorporating the ABC is the specification of the maximum exploitation rate at Fagc. Without the ABC
control rule, the target exploitation rate for SRFC continues to increase with increasing abundance,
approaching F = 1 as abundance increases. For KRFC, the status quo maximum allowable exploitation
rate is 0.67, and application of the ABC control rule results in a minor change in maximum allowable F
from 0.67 to 0.68. Under FPA 3 the control rule for KRFC would target an escapement of 40,700 natural
area adult spawners. This would result in a decrease in the allowable exploitation rate over a portion of
the range, because of the target spawner escapement level of Sysy = 40,700 instead of the status quo
conservation objective (escapement floor) of 35,000. Under Alternative 3b, the control rule for KRFC
would target an escapement of 35,000 natural area adult spawners.

%850 CFR 600.310 (f)(4)
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Sacramento River fall Chinook
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Figure 2-3.  Status quo (thick gray line) and Alternative 2 and Final Proposed Alternative (FPA) 3 (thick black line) F-
based control rules for SRFC and KRFC. Reference points FPA MSST, Swmsy, Fusy, Fasc, and Faci, are denoted by
thin black lines.
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Scientific Uncertainty and Specification of ABC: For both the C-based alternative and the S-based
alternatives, the ABC is buffered from the OFL (i.e., reduced from the OFL under the C-based alternative
and increased from the OFL under the S-based alternative) to account for scientific uncertainty as
described in the NS1Gs. For Alternative 2, the ABC is determined preseason by multiplying the Fagc by
the abundance forecast. For FPA 3 and Alternative 3b, the ABC is determined preseason by multiplying
1-Fagc by the abundance forecast.

However, the determination of whether the ABC is exceeded on an annual basis will be made using
postseason estimates of abundance and the specified value of Fagc (or its complement), which are actual
values as opposed to preseason forecasts. Since the ABC will be evaluated on a postseason basis, with
postseason estimates of abundance, the probability of overfishing is exclusively dependent on whether
Fagsc exceeds the true value of Fysy. Hence, the focal source of scientific uncertainty is uncertainty in the
true value of Fysy.

Preseason salmon abundance forecasts are imprecise, and comprise a large share of the uncertainty in
annual preseason forecasts of catch and escapement. However, the methods used for salmon abundance
forecasting and assessment are generally unbiased over the long-term. The STT routinely reviews
forecast methodologies looking for evidence of bias in particular, and makes necessary revisions when
appropriate. Although forecast errors may be large in any particular year, the forecasting methods used
result in a balancing of errors across years. The combination of (1) unbiased abundance forecasts and
assessment variability, (2) the ABC control rule that specifies Fagc as the maximum allowable
exploitation rate, and (3) the buffer between Fagc and Fysy to account for scientific uncertainty in the true
value of Fysy, combines to result in an annual probability of overfishing of less than 50 percent.

The tiered approach to setting the ABC control rule reflects the expectation of different levels of
uncertainty in Fysy for salmon stocks with differing levels of data-richness. Appendix D quantifies
uncertainty in the true value of Fysy, both in the case where Fysy is directly estimated, and for the case
where an Fysy proxy is relied upon. The 5 and 10 percent buffers for Tier-1 and Tier-2 stocks,
respectively, were chosen to be general buffer levels that could be applied to all salmon stocks when
necessary for specifying the ABC control rule. The results presented in Appendix D demonstrate that the
buffers associated with both tiers substantially reduce the likelihood of the Fagc exceeding the true Fysy.
These results are interpreted as describing the degree to which the Fagc control rule reduces the
probability of overfishing.

In practice, the probability of overfishing will usually be less than the probability that Fagc exceeds Fysy
because the target F (Frmp) Will be less than Fagc at low to moderate abundance. From a single stock
perspective, individual stock conservation objectives will continue to provide annual management targets
with ACL control rules acting as upper limits. The FMP conservation objectives require target
exploitation rates lower than Fagc as abundance declines (Figure 2-3). This clearly meets the intent of the
NS1Gs, which state that consideration should be given in the ABC control rule to reducing fishing
mortality as stock size declines, but this is done through the conservation objective exploitation rate
control rule rather than the Fagc control rule. The conservation objective exploitation rate control rule
thus provides a substantial amount of additional buffering beyond the Fagc buffer at mid- and low-levels
of abundance. From the perspective of the mixed-stock ocean fishery, meeting conservation objectives
for ESA-listed and weak target stocks may further restrict the exploitation rate on the remaining stocks.
Both of these factors frequently result in an exploitation rate that is substantially lower than the Fagc
value.

The retrospective analysis of overfishing (Table 4-1) demonstrates that overfishing has rarely occurred

since the mid 1990s. Note that the control rules determining allowable F in past years does not include an

Fagc control rule with a maximum allowable exploitation rate specified at Fagc. Nevertheless, the salmon
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management system described in the retrospective analysis clearly has been effective in controlling
exploitation rates since the mid 1990s. Reductions in exploitation rates that occurred at this time were
due to management constraints on fisheries to meet conservation objectives for both ESA-listed and weak
target stocks. This management scenario, where ESA-listed and weak target stocks constrain fisheries, is
not likely to change in the future. Thus, the buffer defining the ABC control rule sufficiently accounts for
scientific uncertainty, and when coupled with the additional buffers present in the salmon management
system, reduces the probability of overfishing to something well below 50 percent at all abundance levels.

Process of ABC Specification and SSC Approval: The NS1Gs state that Councils should “identify the
body that will apply the ABC control rule (i.e., calculates the ABC) and identify the review process that
will evaluate the resulting ABC,” and that “the SSC must recommend the ABC to the Council.”*

The SSC will be involved in the review and approval of the ABC control rule initially through this plan
amendment, and subsequently as it reviews annual preseason forecasts. The ABC control rule itself will
be fixed, but the year-specific ABC for a given stock varies depending on the preseason forecast. The
SSC will have an ongoing role in recommending ABCs to the Council through their existing
responsibility to review these forecasts. Forecast methods are periodically revised and these too are
routinely reviewed by the SSC through the existing methodology review process. The Council’s Salmon
Technical Team (STT) would develop the preseason forecasts, subject to the SSCs review, and apply the
SSC-approved ABC control rule each year. The annual ABC recommendations will be reported to the
SSC and Council in STT Preseason Report | (PFMC 2011b). This process would follow the current
preseason report process and Salmon Methodology Review process. The SSC could revisit ABC control
rules annually or as needed in the fall when salmon methodologies are reviewed in preparation for the
preseason process, and make recommendations to the Council if changes are appropriate.

The STT forecasts fishery impacts using harvest models, which have been developed and documented by
the STT, Model Evaluation Workgroup (MEW), state, tribal, and Federal management agencies, reviewed
by the SSC, and approved by the Council. These models generally use stock-specific abundance
estimates, historical fishery exploitation patterns, and a combination of effort estimates and quotas to
project impacts. The model algorithms generally do not change substantially from year to year, but any
changes that are proposed must be reviewed by the SSC and approved by the Council. The abundance
forecasts used in the harvest models are calculated annually based on methods documented in Preseason
Report I, which is also reviewed by the SSC and approved by the Council. Other model inputs may be
updated, such as adding another year of catch and effort data, without additional review and approval.
During the preseason planning process, the STT uses the models to compare impacts from proposed
management measures to that allowed under the control rules (determined by the FMP conservation
objectives), so that the Council can adopt appropriate management specifications for the upcoming
season.

This process allows the SSC to recommend to the Council control rules for salmon stocks that are adopted
into the FMP either through formal FMP amendment or through technical review of updated conservation
objectives (FMP 83.2.1). The SSC also recommends to the Council the methods used to project
compliance with the control rules, and the significant annual model input data (Preseason Report I). The
STT is delegated the responsibility of applying the control rule to develop annual management
specifications, but in all other respects, the SSC is responsible for review and oversight of the process,
and making recommendations to the Council for approval.
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2.3.4.1 Alternative 2: Catch (C) Based ACL Framework

Under this alternative, Cor, Casc, and Cacp are specified for each stock considering all catch expected
from Federal and nonfederal fisheries. These catch-based reference points would be derived each year by
applying the corresponding exploitation rate-based values (i.e., Fysy and Fagc), as described above, to the
forecast abundance of the stock that year.

o Cor. is the annual catch, derived by multiplying a stock’s Fysy with the stock’s abundance (N) in a
given year (t).

CorL(t) = N(t) % Fusy

o Cagc is the annual catch derived by multiplying a stock’s Fagc With the stock’s abundance (N) in a
given year (t).

Casc(t) = N(t) x Fasc
As described above, Fagc is reduced from Fysy to account for scientific uncertainty.

o CacL is equal to Cagc, Which could be greater than allowed by stocks’ conservation objectives or
other factors, such as constraints to protect ESA-listed stocks (Figure 2-4). As such, the Cac. would
generally be considered an upper limit associated with preventing overfishing only, rather than a
harvest objective.

In years with low abundance, the Cac. could be specified at a level greater than the catch necessary to
comply with the conservation objective escapement target. In that situation, the conservation objective
escapement target would remain the management target for the fishery. In years with high abundance, the
CacL would be specified at a level less than the catch necessary to reduce abundance to the conservation
objective escapement target. In this situation, the fishery would be designed to achieve a catch no more
than the Cac_ (i.e., less than C allowed to achieve the spawning escapement conservation objective).

Actual computation of the C-based reference points are typically more complicated than the examples
above and in Figure 2-4 owing to the age structure and time-dependence of various fishery and biological
parameters, which differs among stocks and by the nature of the conservation objective. These reference
points will be used in the preseason process, along with stocks’ conservation objectives, to design the
fishery such that any specified Cac. for a stock or complex is not exceeded and that compliance with
individual stock conservation objectives are met. During the fishing year, an individual stock’s or
complex’s CacL cannot be monitored in-season, but is assessed early in the year following the fishery.
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C-Based Reference Foints

Exarmple:  H=100,000
Surse = 50,000 spauwners
Tier 1 stock (55 ABC bufter)

Catch (#s of fish)

Com  “*=****** Capcand Cuq

Figure 2-4: Example of C-based reference points assuming Fusy = 0.70. Note that Cac. is greater than allowed
under management for the stock’s conservation objective (Susy, 50,000 fish).

Consistency with the MSA and NS1Gs: This alternative is most obviously consistent with the statutory
requirements and intent for ACLs and ABC because these reference points are expressed in terms of
catch. This alternative also provides for an annual limit on catch. However, as in the S-based alternative,
this limit will only be used preseason for providing an upper limit for each stock when planning fisheries
and for postseason compliance assessment. Due to the nature of the mixed-stock ocean fishery and the
inability to identify individual stocks caught in the ocean, even the C-based ACL cannot currently be
monitored in-season. Nevertheless, designing the fishery within each year’s constraints will continue to
prevent overfishing in the fishery consistent with the MSA requirements.

o NS1Gs definitions and expression of reference points: This alternative is most obviously consistent
with the NS1Gs’ definitions of these reference points in that they will be expressed in terms of catch
and specified annually.

o NS1Gs’ framework relationship of reference points: This alternative is consistent with the
framework established by the NS1Gs because Cagc is specified at a level below Cop, and Cac. will
be specified at a level that does not exceed Cagc, specifically it will be set equal to Cagc.

e Scientific uncertainty and specification of ABC: This alternative is consistent with requirements
that the SSC recommend ABC and describes the process for application of the ABC control rule (see
discussion in Section 2.3.4 above).

¢ Management uncertainty: An ACT is not, at this time, proposed for use but could be implemented,
if necessary (see Section 2.4.2.4 of this EA).
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¢ Relationship of the ACL to accountability measures (AMs): The NS1Gs identify “AMs for when
the ACL is exceeded.”®® Under this alternative, such AMs would be characterized as “AMs for when
the CacL IS exceeded.” For purposes of triggering “AMs for when the ACL is exceeded” a post-
season Cac. Will be used. The Cac will be recalculated using post-season estimates of abundance
and compared with the post-season catch. “AMs for when the ACL is exceeded” would be triggered
if the post-season Cacp Value is exceeded, not if the post-season catch exceeded the preseason Cacy.
Alternatives for specifying AMs are discussed in Section 2.4 below.

o Performance standard for exceeding the ACL: The NS1Gs include a performance standard that
requires a re-evaluation of this framework if the ACL is exceeded more than once in four years. This
performance standard will apply if the postseason catch exceeds the Cac, calculated with postseason
estimated abundance, rather than the preseason Cac. to ensure the performance measure is
biologically meaningful. For example, if the postseason catch exceeded the preseason Cac, because
the actual abundance was greater than was forecast, it would not present a biological concern. It
would only be a biological concern if the actual catch exceeded the postseason Cacy, i.€., calculated
with the updated, actual abundance estimate. The use of postseason estimates of Cac, rather than
preseason forecasts of this reference point is uniquely appropriate for salmon management because
high quality postseason abundance estimates are able to be made each year. This allows for the
biologically relevant comparison between catch and the Cac. as determined using high quality
abundance estimates and to obviate the need to account for preseason forecast uncertainty in N.

Feasibility of Implementation: Implementation of the C-based Alternative would require that Fysy and
Fasc be explicitly defined for all stocks and complexes (i.e., for the indicator stocks) in the fishery
requiring ACLs (SRFC and KRFC). F-based reference points are all independent of stock abundance,
and would thus be fixed values across years unless the value of Fysy was revised based on additional
information. Implementation of this alternative would also require that current year abundance forecasts
be made for the indicator stocks subject to ACL requirements prior to the preseason management
planning process. This already occurs as part of the annual Council assessment and management process.
No further work would be required to implement the C-based Alternative into the preseason planning
process beyond what is currently done.

Implementation of the C-based Alternative would require comparing the actual catch of the stock to the
CacL estimated from postseason estimates of abundance and catch each year. As discussed above, while
the CacL would be calculated preseason to inform the development of annual management measures, a
postseason Cac, based on the more accurate postseason abundance estimate would be used to evaluate
compliance with the ACL. This appears to be technically feasible (estimation methods vary by stock),
though additional methods will need to be developed to estimate the AEQ catch for some stocks. The
STT would conduct this work and report results annually prior to the development of Council
management measures for the following year’s fisheries. Determinations would be made annually, and
for SRFC could be made in the year immediately following the year in which exploitation may have
occurred. However, estimating fishing mortality rate (F) for KRFC would be preliminary in the year
following exploitation and near final the following year due to the availability of brood specific run
reconstruction information.

Current conservation objectives and control rules would change somewhat from the status quo under the
C-based Alternative. Conservation objective control rules represent the exploitation rate necessary to
achieve a spawning escapement conservation objective at a given abundance level), and differ from the
ACL control rule, which sets an escapement level based on a static exploitation rate below Fysy at all
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abundance levels (Figure 2.3). For SRFC, in years of high abundance, harvest control rule would be
capped by the CacL. For KRFC, the Fapc level would be slightly higher than the maximum allowed under
the current conservation objective due to specification of Fysy and the Tier-1 buffer defining the ABC
control rule. Furthermore, the conservation objective control rule for Alternative 2 (and 3) allow
exploitation rates that result in a target spawner abundance of Sysy (40,700), which is higher than floor
spawner abundance levels in the Status Quo Alternative (and Alternative 3b) harvest control rule (35,000,
Figure 2-3).

The C-based Alternative would not require any change in the customary management measures used by
the Council either north or south of Cape Falcon. In particular, it does not require that all salmon
fisheries be managed by quota.

2.3.4.2 FPA 3: Spawning Escapement (S) Based ACL Framework

Under FPA 3, OFL, ABC, ACL, and ACT are specified on the basis of spawning escapement (S), which

is the metric most commonly used for assessing the status of salmon stocks.

o  SorL, Sasc, and Sac, are specified for each stock.

o The framework is: Sor. < Sasc = SacL < Sact- Sact is undefined at this time, but if ever specified, it
would be at a level greater than Sacy.

Under this alternative, Sor., Sasc, and Sac. are specified for each stock individually. These S-based
reference points are derived each year by applying the corresponding exploitation rate-based values (i.e.,
Fumsy and Fagc), as described above, to the pre-fishery abundance of the stock that year.

e Sor. is the annual spawning escapement that is derived by subtracting a stock’s estimate of Fysy from
1 (which translates the mortality rate into a survival rate) and then multiplying that by the stock’s
abundance (N) in a given year (1).

SOFL(t) = N(t) X (1'FMSY)

e Sppc is the annual spawning escapement that is derived by subtracting a stock’s Fagc from 1 (which
translates the mortality rate into a survival rate) and then multiplying that by the stock’s abundance
(N) in a given year (t).

Sasc(t) = N(t) X (1-Fagc)

As described in Section 2.3.4, Fagc is reduced from Fysy to account for scientific uncertainty. This same
approach is used for FPA 3.
0 Tier-1: For stocks for which Fysy has been directly estimated the buffer level is 5 percent (Fagc
= Fusy X 095)
o Tier-2: For stocks for which Fysy has been determined by proxy the buffer level is 10 percent
(Fasc = Fmsy x 0.90).

o  SpcL Will be equal to Sagc

The Sac. will fluctuate above or below the conservation objective depending on abundance forecasts
(Figure 2-5).
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Figure 2-5. Example of Final Preferred Alternative S-based reference points assuming Fusy = 0.70. Note that Sac.
is less than the objective in low abundance years and greater than the spawning objective under management for the
stock’s conservation objective (Susy, 50,000 fish).

In years with low abundance, the Sac,. could be specified at a level lower than the conservation objective
escapement target. In that situation, the conservation objective escapement target would remain the
management target for the fishery. In years with high abundance, the Sac. would be specified at a level
that could be greater than the conservation objective escapement target. In that situation, the fishery
would be designed to achieve an amount of returning spawners no less than the Sac, (i.e., greater than S
specified in the conservation objective).

Actual computation of the S-based reference points above are typically more complicated than in the
above examples and Figure 2-5, owing to the age composition and time-dependence of various fishery
and biological parameters. Computation of S-based reference points can also vary among stocks
depending on the nature of the conservation objective. These reference points will be used in the
preseason process, along with stocks’ conservation objectives, to design the fishery such that the number
of spawners meets or exceeds any specified Sac. for a stock or complex and that compliance with
individual stock conservation objectives are met. During the fishing year, an individual stock’s or
complex’s Sac. cannot be monitored in-season, but is assessed early in the year following the fishery.

Consistency with the MSA and NS1Gs: While FPA 3 does not directly define annual limits in terms of

catch, it does define such limits in terms of spawner escapement, and therefore, in effect, limits catch. By

designing the fishery within each year’s constraints and to achieve escapements no lower than each

stock’s Saci, they will continue to prevent overfishing in the fishery consistent with the MSA. NS1Gs

definitions and expression of reference points: FPA 3 is generally consistent with the NS1Gs’
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definitions of these reference points. Although they will not be expressed in terms of catch, they will be
specified in terms of numbers of fish and specified annually. The NS1G’s allow for “flexibility” in
achieving the goals of the guidelines for species with unique life histories such as salmon. The S-based
alternatives are consistent with the long-standing practice of using spawning escapement to assess the
status of salmon stocks. The biology of salmon is such that escapement is the point in the species life
history best suited to routine assessment and long-term monitoring.

e Specification of ABC: These Alternatives are consistent with requirements that the SSC recommend
ABC and describes the process for application of the ABC control rule (see discussion in Section
2.3.4 above).

¢ Management uncertainty: An ACT is not, at this time, proposed for use but could be implemented,
if necessary.

¢ Relationship of the ACL to accountability measures (AMs): The NS1Gs identify “AMs for when
the ACL is exceeded.” Under these Alternatives, such AMs would be characterized as “AMs for
when the Sac, is not achieved.” For purposes of triggering these postseason spawner escapement-
based AMs, a postseason Sac,. Will be used. The Saci. will be recalculated using postseason estimates
of abundance and compared to the postseason escapement. These AMs would only be triggered if the
postseason Sacp iS not achieved, not if the postseason escapement fell below the preseason Saci.
Alternatives for specifying AM are discussed in Section 2.4 below.

o Performance standard for exceeding the ACL: The NS1Gs include a performance standard that
requires a re-evaluation of this framework if the ACL is exceeded more than one in four years. This
performance standard would be triggered if the Sac., calculated with postseason abundance estimates,
is not achieved in more than one in four years. This performance standard will only apply if the
actual postseason escapement falls below the Suc., calculated with postseason estimated abundance,
to ensure the performance measure is biologically meaningful. For example, if the postseason
escapement estimate was lower than the preseason Sac, because the actual abundance was lower than
was forecast, it may not present a biological concern. It would only be a biological concern if the
actual escapement was lower than the postseason Sac., i.e., calculated with actual abundance
estimate. The use of postseason estimates of Sac, rather than preseason forecasts of this reference
point is uniquely appropriate for salmon management because high quality postseason abundance
estimates are able to be made each year. This allows for the biologically relevant comparison
between observed escapement and the Sac., estimated with high quality abundance estimates and to
obviate the need to account for preseason forecast uncertainty in N.

e Accounting for Uncertainty: FPA 3 is consistent with the framework established by the NS1Gs
because Sagc is specified with a buffer to account for scientific uncertainty in the Sor and Sac. will
be specified at a level equal to the Sagc.

Feasibility of Implementation: Implementation of the S-based FPA 3 would require that Fysy and Fagc
be explicitly defined for all stocks and complexes in the fishery (i.e., all indicator stocks) that are subject
to the ACL requirements (SRFC and KRFC). F-based reference points are all independent of stock
abundance, and would thus be fixed values across years unless the value of Fysy was revised based on
additional information. Implementation of these Alternatives would also require that current year
abundance forecasts be made for these stocks prior to the preseason management planning process. This
is already done as part of the Council annual management process. No additional work would be required
to implement the S-based FPA 3 into the preseason management planning process.
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Implementation of S-based Alternatives would require postseason estimates of abundance and
escapement each year so that Sac. and other reference points could be compared with their postseason
values, based on the actual abundance. As discussed above, while the Sac,. would be calculated preseason
to inform the development of annual management measures, a postseason Sac. based on the more
accurate postseason abundance estimate would be used to evaluate compliance with the ACL. This
appears to be technically feasible (estimation methods vary by stock), and it could be done without a great
deal of additional effort. The Salmon Technical Team would conduct this work and report results
annually prior to the development of Council management measures for the following year’s fisheries.

Status quo conservation objectives and control rules would change under the S-based FPA 3. For SRFC,
in years of high abundance, target spawner abundance would be higher than that specified by the Status
Quo control rule, owing to the capping of the allowable exploitation rate at Fagc. For KRFC, the Fapc
level would be slightly higher than the maximum allowed under the conservation objective due to
specification of Fysy and the Tier-1 buffer defining the ABC control rule, which would result in very
minor changes to target spawner abundance levels at high abundances. Furthermore, the F-based
conservation objective control rule for Alternative 2 and FPA 3 specify allowable exploitation rates that
result in a target spawner abundance of Sysy (40,700), which is higher than floor spawner abundance
level in the Status Quo Alternative (and Alternative 3b) (35,000, Figure 2-3).

The S-based FPA 3 would not require any change in the customary management measures used by the
Council both north and south of Cape Falcon.

Comparison to Status Quo: Conservation objectives expressed as escapement control rules will be
overlaid on the above S-based framework. The Council will continue to manage according to
conservation objective control rules except as limited by the Sac, value. Fisheries would be managed to
limit the expected value of spawning escapement to no less than the Sac, value. However, escapement
itself would not be directly controlled in-season so as not to fall below the Sac. because this cannot be
readily done with salmon fisheries. Spawners encounter the ocean fisheries often months before reaching
their river of origin and in areas far from the river mouths, thus, escapement can only be monitored after
the ocean fisheries have occurred. It is expected that the lack of direct control of the stock-specific
escapement values in-season will not be an issue given other constraints on the fisheries, such as those to
limit fishery impacts on ESA-listed stocks.

2.3.4.3 Alternative 3b

Alternative 3b is identical to FPA 3 except that the control rule for KRFC would target an escapement of
35,000 natural area adult spawners.

Alternative 3b is inconsistent with the MSA requirement to manage for OY, which must be based on
MSY, a reduced by relevant factors. Managing for an annual target of 35,000 natural area adult spawners
would be managing for harvest levels greater than MSY.

2.3.4.4 Summary of Evaluation Criteria for Alternatives 2 and FPA 3

The primary difference between catch-based (Alternatives 2) and spawning escapement-based (FPA 3 and
Alternative 3b) ACL frameworks relative to the evaluation criteria (Section 4.1.3 of this EA) are the
metrics used to express the ACL framework. Alternative 2 uses catch, which is more directly consistent
with the NS1Gs, whereas FPA 3 and Alternative 3b use spawning escapement, which is more consistent
with the FMP conservation objectives, the biology of the species, and the current structure of the salmon
management system. Using S would require invoking the flexibility provisions of the NS1Gs (Table 2-
11).
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Table 2-11. Pros and cons of Alternatives 2 and 3 relative to the evaluation criteria.

Considerations

Alternative 2:
C-Based

FPA Alternative 3:
S-Based

Similarity to Status
Quo Processes and
Terminology

CON: Current conservation objectives
expressed in terms of spawning
escapement, not catch

PRO: Current conservation objectives
expressed in terms of spawning
escapement, so will be easier to relate to
current thresholds that are familiar

Risk of overfishing

No difference

Feasibility of
Implementation

No difference: adult equivalent catch (and incidental mortality) and spawning
escapement must be measured to assess post-season Cac, and Sac,

MSA and NS1Gs
definitions and
expression of
reference points

PRO: More obviously consistent because
reference points are expressed in catch, as
in the NS1Gs

CON: Generally consistent, but requires
invoking “flexibility provision” in the
NS1Gs to express the reference points in
spawner escapement rather than catch

NS1Gs framework
relationship of
reference points

PRO: More obviously consistent because
reference points are expressed in catch,
thus the relationship follows that

CON: Generally consistent but requires
invoking “flexibility provision” in the
NS1Gs so that the relationship would be

identified in the NS1Gs where OFL would
be greater than ABC, and ABC is greater
than or equal to ACL

OFL is less than ABC, and ABC is less
than or equal to ACL (i.e., the inverse)

Scientific uncertainty No difference: buffer between OFL and ABC
and specification of

ABC

Management
uncertainty
Relationship of the
ACL to AMs
Performance
standard for
exceeding the ACL

No difference: no ACT specified at this time

No difference: AMs triggered using post-season Cacp and Sacp

No difference: use post-season Cacp and Sacp

2.3.5 Specification of Frameworks for Stock Complexes

Application of the Alternative OFL/ABC/ACL frameworks will be necessary for CVF and SONC
Chinook stock complexes using SRFC and KRFC (respectively) as indicator stocks (based on Stock
Classification FPA 4 in Section 2.1 of this EA). Other stocks classified as in the fishery are either
included in the CVF or SONC Chinook complexes, or are not required to have ACLs specified because of
the international management exception (Section 2.1 of this EA).

2.3.5.1 Sacramento River Fall Chinook

The status quo control rule specifies an exploitation rate limit, Fgyp that depends on abundance, i.e., the
Sacramento Index (SI) (See Figure 2-3, gray line). The current conservation objective for SRFC is a
combined hatchery and natural-area escapement goal range of 122,000 to 180,000 adults. In past years,
the Council has targeted various SRFC escapement levels within this range. However, for the graphical
presentation in Figure 2-3, the FMP control rule depicted represents an Sysy level of 122,000, which is
the adopted value (Table 2-9). Under the current control rule, the Fgyp is zero when the Sl is less than or
equal to the lower end of the escapement goal range of 122,000-180,000 adults (see Section 2.5 of this
EA for the FPA proposed modification of the SRFC conservation objective control rule). If the
Sacramento Index exceeds 122,000 the allowable exploitation rate (Fgyp) is equal to the value that would
result in a forecast SRFC escapement of 122,000.
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For the C-based and S-based control rules Fysy = 0.78; the proxy value for Chinook stocks that do not
have estimates of this rate is derived from stock-specific spawner-recruit analysis. This proxy value was
determined to be the average Fysy from Chinook stocks for which spawner-recruit analyses have been
performed (Appendix C). For SRFC, therefore, Fagc = Fusy X 0.90 = 0.70, and Fac. = Fage. For
abundance less than approximately 409,000, Frvyp < Facr; for abundance greater than approximately
409,000, Femp > Fac. Under the C-based, and S-based Alternatives, the Fryp control rule would be
capped at the Fac, value for Sl greater than approximately 409,000 (Figure 2-3).

2.3.5.2 Klamath River Fall Chinook

The status quo control rule specifies an exploitation rate limit, Fryp (i.€., the spawner reduction rate) that
depends on the abundance, i.e., the expected number of natural area adult spawners absent fishing (see
Figure 2-3, gray line). As defined in the current conservation objective, the maximum Fgyp is 67 percent.
At an abundance of approximately 105,000, Fryp is reduced from the maximum level to an Fryp that
results in 35,000 natural-area adult spawners, the escapement floor component of the conservation
objective. Amendment 15 of the FMP allows for a de minimis harvest of KRFC, F = 0.25, which is
enacted at an abundance of approximately 47,000 (see Section 2.5 of this EA for a proposed modification
of the KRFC de minimis control rule).

For Alternative 2 and FPA 3, the C-based and S-based control rules Fysy = 0.72 and Sysy = 40,700.
These values are based on stock-specific spawner-recruit data and analyses (STT 2005) and considered
the best available science for KRFC and result in Fage = Fusy x 0.95 = 0.68, and Faci = Fage. The Fevp
below an abundance of approximately 129,000 is lower than the Fagc, Similar to the Status Quo control
rule where target F is lower than the maximum F as abundance decreases. However, the control rule for
Alternatives 2 and FPA 3 specify a target spawner abundance level of 40,700, which results in a different
control rule relative to the Status Quo, where the target spawner abundance level is 35,000 natural-area
spawners (Figure 2-3). In all cases, Feyp < Faci: that is, the current F control rule is uniformly more
conservative than that allowed under a constant Fysy framework.

Alternative 3b is similar to Alternative 3 except that for KRFC only, the control rule would target the
35,000 natural area spawner floor rather than Sysy (40,700), as is currently done under status quo
management.

2.3.5.3 Hatchery Origin Stocks

A number of hatchery stocks in the fishery are targeted and are important contributors to Council-area
fisheries. Hatchery stocks are fundamentally different from natural stocks because hatcheries are man-
made facilities designed with specified production capacities. Conservation objectives for hatchery stocks
are based on egg take needs, usually translated in the number of adult spawners needed to meet the egg
take goal. The salmon FMP recognizes these objectives and strives to meet them; however, these
artificially produced stocks generally do not need the additional protection associated with ACL and AM
to insure their conservation or maintain long-term production. Spawning escapement goals are set to
meet broodstock needs that are limited by the capacity of the hatcheries. The purpose of most production
hatcheries is to produce large numbers of fish for harvest while conservation hatcheries assist with the
recovery of weak stocks. Because of protections and management provided in the hatchery environment,
egg-to-smolt survival rates are much higher for hatchery stocks than for naturally produced stocks. As a
consequence, stock/production relationships and MSY concepts that are fundamental to the management
of natural stocks do not apply to hatchery stocks. Hatchery stocks are able to sustain exploitation rates
that are much higher than natural stocks. Conservation constraints for natural stocks and ESA-listed
species are such that hatchery escapement objectives are generally met with large surpluses. In the rare
event that hatchery goals are not met, there are alternatives for collecting additional broodstock at
alternative sites or using more active collection techniques. The NS1Gs provide flexibility in establishing
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ACLs under certain circumstances and specifically refer to hatchery stocks and Pacific salmon in that
context.** Because of the unique circumstance related to hatchery stocks and the flexibility provided for
by the NS1Gs, hatchery escapement goals will be used as ACLs. Accountability will be achieved through
the annual review and reporting of escapement relative to these goals.

2.3.5.4 Stocks Listed Under the ESA

Species that are listed as threatened or endangered under the ESA are subject to ESA Section 7
consultation. Because NMFS implements ocean harvest regulations, it is both the action and consulting
agency for actions taken under the FMP. NMFS has completed a consultation for each of the ESA-listed
salmon species on the effects of ocean harvest including Council-area fisheries. The resulting biological
opinions set limits on incidental take, referred to as consultation standards, which are consistent with
expectations for the survival and recovery of those species. NMFS periodically reviews and updates
those biological opinions as required in response to new and developing information, including
information developed through the ongoing recovery planning process. Each year NMFS summarizes the
current consultation standard for each of the ESA-listed species and provides those to the Council in their
annual guidance letter. The FMP obligates the Council to manage their fisheries subject to these
standards. The standards are generally in the form of exploitation rate limits, or when necessary,
time/area closures and other management regime limitations. The ESA consultation standards serve the
function of ACLs for ESA-listed species. The NS1Gs provide flexibility in establishing ACLs under
certain circumstances and specifically refer to ESA-listed species and Pacific salmon in that context. The
biological opinions require that consultation be reinitiated if consultation standards are exceeded, or in
response to new information regarding the species’ status or the effects of the action on the species;
therefore, the biological opinion also provides for annual accountability and ongoing review.

The purpose of the ESA is to conserve listed species and achieve their recovery to the point where the
protections of the ESA are no longer required. The purpose of the MSA is to maintain stocks or rebuild
stocks when necessary to levels at or above MSY, and requires the Council to identify and develop
rebuilding plans for stocks that are overfished. For many fish stocks regulated under the MSA, the
elimination of excess fishing pressure is the only action needed to recover the stocks. However, this is not
the case for salmon stocks that are listed under the ESA.

Although harvest has certainly contributed to the depletion of west coast salmon populations, the primary
reason for their decline has been the degradation and loss of freshwater spawning, rearing and migration
habitats. The quality and quantity of freshwater habitat are key factors in determining the MSY of salmon
populations. The Council has no control over the destruction or recovery of freshwater habitat nor is it
able to predict the length of time that may be required to implement the habitat improvements necessary
to recover species. Species-specific salmon recovery plans commonly assume that recovery will take
decades. While the Council could theoretically establish new MSY escapement goals consistent with the
limited or degraded habitat available to listed species, adoption of revised goals would potentially result
in an ESA-listed species being classified as producing at MSY and, therefore, not being overfished under
the MSA. The Council believes that the intent of the ESA and the MSA is the recovery of stocks to MSY
levels associated with restored habitat conditions.

As species are delisted, the Council will establish new conservation objectives and reference points
comparable to those for current non-listed stocks, and manage the stocks to sustain them at or above MSY
levels.

%1 50 CFR 600.310 (h)(3)
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2.3.6 Alternatives Eliminated From Detailed Study
Consistent with 40 CFR 1502.14(a), several alternatives were eliminated from detailed study.

2.3.6.1 Conservation Objective Based ACL Framework

The Council considered, but did not develop an alternative ACL framework that sought to account for
uncertainty by adding buffers to the current escapement-based conservation objectives. For the S-based
Alternative described in Section 2.3.4.2, F-based reference points were used rather than the existing S-
based conservation objectives. Introducing additional buffers into the current escapement-based
conservation objectives to define stock-specific OFL, ABC, and ACL reference points, is overly
conservative because the current conservation objectives are already generally more conservative than
what is allowed under an MSY framework (Figure 2-6). Section 4.1.2.1 of this EA includes a brief
discussion of this issue as well.

A key distinction between the two approaches is that the Sor, Sagc, and Sac. would remain fixed under
the buffered escapement approach, while the Sor, Sasc, and Sac. would fluctuate every year with
changing abundance under Alternative 2 and FPA 3 and could be either below or above the conservation
objective (Figure 2-7).

Implications for_de minimis fishing: Using a buffered escapement framework has implications for
adopting and implementing de minimis fishing provisions. Specifically, if the Sac. is specified at a level
above the minimum escapement objective as shown on the left side of Figure 2-6, then de minimis
fisheries that reduced escapement below the Sac. would be problematic even though escapements may
still be above or close to Sysy levels.

Currently, the FMP requires that if a stock is projected to fall below Sysy, all fisheries impacting the stock
are to be closed (as was the case in 2008 for SRFC). Amendment 15 created a de minimis fishing
mortality rate for KRFC that prescribed how fisheries should be reduced as abundance declines below
Swmsy levels. Notably, no other Federal fisheries are entirely closed as soon as the stock drops below the
Susy level.
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Figure 2-6. Comparison of S-based reference points with buffered escapement-based reference points and an Fusy
of 0.70.
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Figure 2-7. Examples of fluctuating S-based reference points in years of low and high abundance assuming Fusy =
0.70.
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2.3.6.2 F-Based ACL Framework

The Council considered, but did not develop an alternative that would have defined the ACLs and related
reference points in terms of exploitation rates. Such an F-based approach was considered but determined
not to be consistent with the MSA Section 303(a)(15) and NS1Gs, and thus the purpose and need for this
action, because it did not specify ACLs in terms of “catch” or numbers of fish.

2.3.6.3 Coastwide Species Based ACL Framework

The Council considered, but did not develop an alternative that would have defined ACLs and related
reference points by forming species-level complexes and setting new limits on species-specific quotas
that were designed to account for uncertainty. The NS1Gs allow specification of ACLs for stock
complexes, and provide Pacific salmon as an example of an appropriate application of stock complex
management®. Stock complexes are being proposed for Chinook stocks based on geography and other
biological factors. No stock complexes are proposed that would group various coho stocks. Species-level
complexes were considered inappropriate or impractical for several reasons. The diversity of life
histories and migration patterns of the many stocks that would be in a species-level complex is
inconsistent with the NS1G’s requirements for forming stock complexes. If species-level quotas were
formed, then reference point could, conceptually, be developed around species-level quotas. Although
quotas are commonly used in fisheries north of Cape Falcon, they are generally not used in management
areas south of Cape Falcon, particularly off California. These fisheries have been managed for the most
part by time-area specific regulations on the number of days open to fishing, with small, mixed-stock
guotas used occasionally in some areas. The harvest management models used by the Council for south
of Cape Falcon Chinook fisheries, the Klamath Ocean Harvest Model (KOHM) and Sacramento Harvest
Model (SHM), would require new, currently unavailable data, as well as extensive structural
modifications to be successfully used to forecast harvest and escapement of KRFC and SRFC exclusively
from large mixed-stock quota fisheries. In particular, the data-richness differences between KRFC (data-
rich; age-structured catch and escapement data available) and SRFC (data-poor; age-structured catch and
escapement data not available) results in different model structures, which does not allow for direct
translation of catch expectations into large-scale mixed-stock quotas. The models, however, are well-
suited for forecasting catch and escapement of their respective stocks given the current and historic blend
of days-open and mixed-stock quota fisheries for Chinook, and have performed well as assessment tools
for Council management in the area South of Cape Falcon.

2.3.6.4 Framework ACL Approach

Another alternative is a frameworked approach to determining Fagc, Which would require Council
consideration on an annual basis. This alternative, referred to as the P* (P-star) approach, involves the
recommendation of a quantification of scientific uncertainty or sigma value for each “tier” of salmon
stocks, and Council selection of a preferred overfishing risk policy, or P*. Based on these two values, the
SSC would recommend the amount of reduction from Fysy t0 Fagc for each tier. This would have to be
accomplished each year, before Fagc could be determined and ACL alternatives could be described for
each stock.

The P* alternative does not appear to be feasible or advantageous for salmon. First, there is likely not
time available in the Council’s schedule for adopting the annual salmon management measures to
accommodate the extra process involved in implementing the P* approach. The salmon annual
management measures are developed each year on an extremely short schedule, at two Council meetings
in March and April. Annual abundance information is not available until February. The Council and its
advisory bodies therefore have essentially a 2-month window, including two Council meetings, in which
to 1) evaluate the effects of the prior season’s management measures given the current year’s abundance
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projections, 2) develop and evaluate the effects of action alternatives for the current year’s management
measures, including the ability of those measures to ensure that ACLs and consultation standards for ESA
listed stocks are not exceeded, and 3) evaluate the effects of the Council’s preferred alternative (adopted
in April), usually a modified version of one or more of the action alternatives. The P* approach would
require the analysis of ABC alternatives in an annual NEPA document, and would thus add to the existing
workload. A straight percentage ABC control rule does not require modification on an annual basis;
therefore changes to the control rule can be accomplished independent from the season-setting process, on
a schedule that accommodates the necessary analysis.

2.4 Accountability Measures

In addition to ACLs, AMs are required by MSA Section 303(a)(15). The NS1Gs describe AMs as
management controls to both prevent ACLs from being exceeded, and to correct or mitigate overages of
ACLs if they occur.®® AMs are intended to minimize the frequency and magnitude of overages of the
ACL, and to correct any problems that caused the overage.

AMs are required for all stocks and stock complexes in the Salmon FMP that are required to have ACLs.
Additional AMs may be considered for the other stocks and stock complexes in the fishery that are
excepted from the ACL requirements. In this latter case, the AMs would not correspond directly to an
ACL but instead to other management measures used to prevent overfishing, such as mixed-stock quotas,
SDC, and conservation objectives.

2.4.1 Criteria Used to Evaluate the AM Alternatives

The criteria used to evaluate AM alternatives were consistency with the MSA and NS1Gs, and feasibility
of implementation.

Considerations within the criterion for MSA and NS1Gs consistency include:
e Establishing a mechanism for specifying ACLs, including measures to ensure accountability®
o The NS1Gs require that AMs in a fishery be adequate to prevent ACLs from being exceeded, and that
additional AMs are invoked if the ACL is exceeded. The NS1Gs identify two types of AMs:
o In-season AMs®, and
o0 AMs for when the ACL is exceeded™®

The NS1Gs suggest that Councils may consider using an ACT, a reference point specified at a level
below an ACL, to reduce the probability of exceeding an ACL due to management uncertainty. The ACT
is a type of in-season AM, although it would be specified during the preseason process and monitored in-
season, if possible. NMFS stated that whether or not an ACT is explicitly specified, the AMs must
address the management uncertainty in the fishery in order to avoid exceeding the ACL.*" If an ACL has
been exceeded, the NS1Gs suggest considering overage adjustments and requires them in the following
year if the stock is overfished, unless the best scientific information available indicates that it is not
necessary to mitigate for the overage.®® IN the case of salmon, which have a short life history, overage
adjustments in subsequent years would not effectively mitigate for the lost production in the year the
overage occurred.

%50 CFR 600.310 (g)(1)
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For the Salmon FMP, two alternatives are being considered for the ACL, a C-based ACL and the S-based
ACL FPA 3. In the latter, the objective is to achieve spawning escapement above the ACL. Therefore,
“AMs for when the ACL is exceeded” will apply to C-based ACLs, and “AMs for when the ACL is not
met” will apply to S-based ACLs.

The NS1Gs require that if catch exceeds the ACL for a given stock or stock complex more than once in
the last four years, the system of ACLs and AMs should be re-evaluated, and modified if necessary, to
improve its performance and effectiveness.*

2.4.2 Alternative 1. Status Quo

There are no measures in the FMP identified currently as AMs; however, a number of actions meet the
general intent of AMs. Some of these are implemented during the preseason planning process and in-
season management. Others are implemented postseason through monitoring and reporting requirements.

In-season (and preseason) actions

e In-season authority to manage quota fisheries (FMP § 10.1) — allows NMFS to close fisheries on
short notice when mixed-stock quotas are projected to be met.

e Mixed-stock quota monitoring (FMP § 7.1) — collection of data on a daily basis during the season
allows projection of when quotas will be met.

e Quota partitioning (FMP 8§ 5.3 and 10.2) — partitioning overall quota among fishery sectors and port
areas and time periods allows finer scale management, thereby reducing the chance that overall quota
will be exceeded.

e Quota trading (FMP § 5.3 and 10.2) — quota trading allows overages in one sector/time/area to be
made up by reductions in others.

e Changes to gear/bag/size/trip limits (FMP § 6 and 10.2) — allow a measure of control over catch rates
to reduce the chance of quotas being exceeded.

e Boundary modifications (FMP § 6 and 10.2) — allow limited control over catch composition to limit
impacts on constraining stocks.

e Landing restrictions (FMP 8§ 6 and 10.2) - allow better accounting of the location of catches and thus
better estimates of catch composition; allow effort control.

¢ In-season monitoring and reporting requirements. (FMP 8§ 7) — collection of data on a daily basis
during the season allows projection of when quotas will be met.

e Conservation alert (FMP § 3.2.2) — requires closure of fisheries impacting a stock that is projected to
not meet its conservation objective, and assessment of the causes of the projected failure.

Post-season actions

e Postseason monitoring and reporting through the annual SAFE document (FMP § 8) — allows
postseason assessment of objectives and performance.

e Overfishing concern assessment (FMP § 3.2.3) — identifies causes of, and remedies for, triggering an
overfishing concern.

¢ Notice to state/tribal managers (FMP 8 3.2.2) — requests evaluation of causes for a stock projected to
trigger an overfishing concern.

e Salmon Methodology Review Process (COP-15; PFMC 2008). — provides a process for re-evaluation
of management objectives, reference points, and modification of models that relate mixed-stock
impacts to stock-specific objectives and reference points.
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Although they are not associated with an ACL at this time and are not identified as AMs, most of these
actions fit the intent of AMs as they are in place to minimize instances in which the mixed-stock quotas or
other preseason expectations are exceeded, or individual stocks’ conservation objectives are not met, and
to identify and correct any problems that caused either circumstance.

Consistency with MSA and NS1Gs: Because the Status Quo Alternative does not specify these actions
as AMs and currently none of the actions correspond to an ACL, it is not a viable alternative and does not
meet the purpose and need of the proposed action.

Feasibility of Implementation: As these are currently being implemented, feasibility is not an issue.

2.4.3 Alternative 2 — Classify Current Measures in the FMP as AMs

As described above, a number of current FMP actions meet the intent of AMs. While some of them
would not be directly working in combination with an ACL, they are in place to prevent overfishing.
However, the “conservation alert” and *“overfishing concern” are likely to be modified or replaced, given
the proposed SDC FPA 5 (see Section 2.2 of this EA). Under this alternative, all of these AMs would
both apply to stocks subject to the ACL requirements, and provide protections for other stocks that are not
subject to the ACL requirements.

Alternatives for In-season (and preseason) AMs

In-season authority to manage quota fisheries (FMP § 10.1)

Mixed-stock quota monitoring (FMP § 7.1)

Quota partitioning (FMP § 5.3 and10.2)

Quota trading (FMP § 5,3 and 10.2)

Changes to gear/bag/size/trip limits (FMP § 6 and 10.2)

Boundary modifications (FMP § 6 and 10.2)

Landing restrictions (FMP § 6), and

In-season monitoring and reporting requirements. (FMP § 7)

Conservation alert (FMP § 3.2.2), with modification
A conservation alert occurs when a stock is projected, during the preseason process, to not meet
its conservation objective. The FMP currently requires notification to relevant state, tribal, and
Federal managers if a stock is not expected to meet its conservation objective, an assessment of
probable causes, and closure of Council-area fisheries impacting the stock. Under this
alternative, the only required action would be notification to relevant state, tribal, and Federal
managers.

Alternatives for Post-season AMs

e Postseason monitoring and reporting through the annual SAFE document (FMP § 8)

e Overfishing concern (FMP 8 3.2.3), with modification and renaming as “Abundance Alert”
Currently, the FMP defines an overfishing concern as not meeting the conservation objective of a
stock for three consecutive years. The FMP does not explicitly associate triggering of an
overfishing concern with an “overfished” status determination, although this has been NMFS
policy in recent years. As new and/or more explicit SDC are adopted as part of this amendment
process, many of the actions currently required when an overfishing concern is triggered will be
addressed through other processes. However, preserving the concept of this action as an indicator
of a declining trend in stock status or bias in scientific or management methodologies may be
desirable. If retained, the indicator should be renamed as an *“abundance alert” to avoid any
confusion with the formal SDC (i.e., overfishing, overfished, approaching overfished) and
modified to remove the formal requirement for an assessment. Additionally, doing so will
remove any connotation that fishing is necessarily the cause of a decline in stock abundance.
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Actions associated with this indicator would include, as is currently done, notification to the
relevant state, tribal, and Federal managers that a stock may be trending toward a depressed state,
and that potential causes should be closely monitored or investigated, particularly with regard to
excessive fishing mortality and bias in management models.

e Salmon Methodology Review Process (COP-15; PFMC 2008).

244 FPA 3 - Classify Current Measures in the FMP as AMs, Except
“Conservation Alert” and “Overfishing Concern”

FPA 3 is similar to Alternative 2, with the exception that the current “conservation alert” and “overfishing
concern” would be deleted from the FMP. The conservation alert and overfishing concern processes in the
current FMP were designed to address requirements related to overfishing and overfished status
determinations and provide associated remedies. In practice, they proved to be inadequate in part because
the criteria for making overfished and overfishing determinations were not sufficiently specific. New
SDC described in Section 2.2 would replace the current conservation alert and overfishing concern
requirements.

2.45 Other AMs Associated with Both Alternative 2 and FPA 3

Annual Catch Target (ACT): An ACT may be adopted in any fishing year in which there is increased
management uncertainty in the fishery causing increased uncertainty in maintaining compliance with the
ACL or harvest control rule. The ACT would be specified at a level sufficiently below the ACL or the
harvest control rule to buffer for the management uncertainty it is implemented to address, incorporating
uncertainty in the ability to constrain catch for compliance, and uncertainty in quantifying the true catch
amounts (i.e., estimation errors)®.

AMs for When the ACL is Exceeded: There are no post-season actions currently identified that would
address a situation of an ACL overage (or underage under the spawning escapement-based ACL
alternative). The post-season AMs identified above are currently implemented on an individual stock
basis and are directly tied to each stock’s conservation objective, which would be at different levels than
the proposed ACLs. For stocks not subject to the ACL requirements, these AMs would be triggered
around the conservation objective. However, for those stocks and complexes subject to the ACL
requirements, some of the proposed AMs above could be tied to the ACL, in addition to the conservation
objective:
e Annual SAFE document (FMP § 8): Add reporting on the level of abundance in relationship to the
ACL.
¢ Salmon Methodology Review Process (COP-15; PFMC 2008): Review methods when there are
concerns with the assessment (e.g., abundance forecasts), when the stock has triggered a
“conservation alert” and “abundance alert,” if applicable, and when there was noncompliance with the
ACL.

Re-evaluation of the ACLs and AMs System: The ACL alternatives for the Salmon FMP rely on a
postseason evaluation for assessing compliance with ACLs. If the evaluation determines that catch or
spawning escapement was not in compliance with the ACL more than once in four consecutive years, the
Council will direct the STT to conduct an assessment of the cause. The assessment will include
consideration of the tiered buffers used to account for scientific uncertainty, and may include
recommendations for changing the buffers to a level that would increase the compliance rate to an
appropriate level (e.g., 75 percent compliance rate). Any recommendations for changing the buffer
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between the ABC and OFL (i.e., ABC control rule) should be included, along with supporting analyses, in
the annual Salmon Methodology Review process. The Salmon Methodology Review process includes an
opportunity for review and comment by the SSC. Recommendations on changes to AMs or adding new
AMs, including whether an ACT should be implemented, should also be provided in this report.

Pending the outcome of the STT re-evaluation of the system of ACLs and AMs, an ACT may be
implemented as an interim measure if it was determined that the cause was related to management
uncertainty in the fishery and to reduce the likelihood of future non-compliance with the ACL until any
new or updated measures are approved. When it is determined that the fishery has been out of
compliance with the ACL more than once in four consecutive years, an ACT may be applied to the ABC
control rule with an additional buffer (in addition to the tiered scientific uncertainty buffers in the ABC
control rule). The additional buffer will remain in place until either additional measures are adopted to
ensure an appropriate compliance with ACLs, or it has been demonstrated that the buffer is not necessary
to achieve an appropriate compliance level.

Consistency of Alternative 2 and FPA 3 with MSA and NS1Gs: Under these alternatives, all or most
current actions would be reclassified as AMs and are consistent with the intent of MSA and NS1Gs.
Because stocks are mixed and indistinguishable in the Council-area fisheries, in-season AMs are applied
at the species level rather than being applied directly to stock-specific ACLs. In-season AMs nonetheless
provide for monitoring and close control of the fisheries as intended by the NS1Gs, particularly for quota-
managed fisheries. Post-season AMs provide a mechanism for assessing ACLs and other conservation
objectives, and taking remedial action as required. AMs designed to address the circumstance of non-
compliance with ACLs do not include overage adjustments that would be applied in the following year
since such adjustments would be ineffective given the life history of salmon. However, procedural steps
are described that are designed to identify the cause of non-compliance and develop appropriate remedies.

e In-season AMs: To the extent possible, there are in-season AMs. Their purpose is consistent with
the NS1Gs that explain that in-season AMs “should include in-season monitoring and management
measures to prevent catch from exceeding ACLs.”* To date, the purpose of these actions has been to
monitor and manage the mixed-stock fishery in-season to prevent overfishing, and in some cases, to
keep the fishery consistent with allocation agreements. However, as mentioned above, in-season AMs
would be implemented at the species level for the mixed-stock ocean fisheries, rather than at the
individual stock level. Under both ACL alternatives, the ACL would be specified at the individual
stock level. Although these AMs would not be directly tied to an individual stock ACL due to the
nature of the fishery, this current system of in-season actions have proven to prevent overfishing (see
section 4.1.2.1 and Appendix F). It should be noted that mixed-stock quotas for the stocks and
complexes requiring ACLs are not consistently used south of Cape Falcon, but may be used as
necessary (e.g., during the 2010 fishing year off Fort Bragg, CA).

e ACT: Currently, an ACT, or similar reference point, is not used in the ocean salmon fishery. While
an ACT is not required by the MSA or NS1Gs, use of an ACT is proposed in situations where there is
an increase in management uncertainty that would warrant its implementation. This is consistent with
the NS1Gs to address management uncertainty if it is a factor leading to noncompliance with the
ACL.

e AMs for when the ACL is exceeded*: Under these alternatives, there are additional post-season
management actions proposed as AMs that will be directly tied to all ACLs specified, consistent with
the NS1Gs. However, for Council salmon fisheries, adjustments to ACLs or ACT in the year

*'50 CFR 600.310 (g)(2)
2 Under the FPA S-based ACL alternative, these will be referred to as “AMs for when the ACL is not
met.”
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following an overage (underage) would not generally be effective in mitigating the overage. For coho
salmon, all fish vulnerable to the fisheries are 3-year-old fish. In the year following an overage, the
cohort in which the overage occurred has spawned, and fisheries impact a new cohort. For Chinook
salmon, fish vulnerable to fisheries are nearly all age-3 and age-4 fish. Each year approximately half
of the 3-year-old fish mature and leave the ocean, or suffer natural mortality. Fishery-related
mortality may reduce their abundance by another 50 percent or more. As a result of this, Chinook
salmon vulnerable to Council fisheries are typically 70 to 80 percent 3-year-old fish. In the year
following an overage, the majority of fish are new recruits and adjustments because of an overage in
the previous year would not be effective in mitigating the overage.

e Re-evaluation of the ACLs and AMs System: Under these alternatives, there is an explicit process
outlined for re-evaluating the system of ACLs and AMs if there is non-compliance with the ACL
more than one in four consecutive years. This is consistent with the performance standard and
requirement in the NS1Gs.

Feasibility of Implementation: For those currently being implemented, feasibility of implementation is
not an issue. However, it should be noted that all in-season actions are currently based on the species
(e.g., mixed-stock quotas), rather than individual stock. As discussed above, it is not feasible to
implement in-season actions on a stock-by-stock basis due to the inability to identify fish at the stock
level during ocean fishing. For the proposed new AMs that are tied to an ACL, these are feasible to
implement.

2.5 De minimis Fishing Provisions

The FMP conservation alert currently requires closure of all Council-area salmon fisheries affecting
stocks that are projected not to meet their conservation objective. This provision has in some cases
resulted in the closure of fisheries and foregone harvest of more abundant stocks, and in other cases
resulted in the promulgation of emergency rules to gain access to more abundant stocks. However, for a
number of reasons, this provision is not applied uniformly to all salmon stocks. Stocks that are subject to
U.S. Court orders under U.S. v. Washington and Hoh v. Baldrige may be exempt if the parties agree on
annual management objectives that differ from those of the FMP. Stocks that have exploitation rate (ER)
based management objectives are permitted a minimum exploitation rate regardless of stock status.
KRFC have an explicit de minimis fishing provision as a result of Amendment 15 (Figure 2-2). FNM
stocks with minimal impacts (less than 5 percent base period exploitation rate) in Council-area fisheries
are currently exempt from the conservation alert provisions in the FMP under the Status Quo Alternative,
as are ESA-listed and hatchery stocks. In Classification Alternatives 2 and 3, and FPA 4, FNMC stocks
are proposed to be subject to the international exception to the ACL and AM provisions. These stocks
would be managed subject to the requirements of the PST. Under the Status Quo Classification
Alternative, fishery closures were not contemplated because FNMC stocks were exempt from the
conservation alert process. Under Classification Alternatives 2, 3, and FPA 4 fishery closures would also
not occur, but because application of the international exception would permit management under PST
provisions, which allow harvest at lower stock abundance. As a consequence, there is no need for the
development of de minimis fishery provisions for FNMC stocks.

KRFC are already subject to de minimis provisions. SRFC is currently the only other stock that must
either comply with the conservation alert provision resulting in fishery closures or require an emergency
rule to implement fisheries. This is by virtue of having both a spawning escapement-based conservation
objective and an abundance forecast available preseason. Other stocks may also be subject to the
provision, pending completion and adoption of new conservation objectives and development of
preseason forecasts for those stocks.
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De minimis fishing provisions give more flexibility to the rule-making process when the conservation
objectives for limiting stocks are projected not to be met, and provide opportunity to access more
abundant salmon stocks that are typically available in the Council management area when the status of
one stock may preclude all ocean salmon fishing in a large region. At a minimum, this flexibility should
allow for Council action without the need for NMFS to approve an emergency rule while providing for de
minimis salmon fishery opportunity. This would reduce the risk of fishery restrictions that impose severe
economic consequences to local communities and states. While this action seeks to provide management
flexibility in times of scarcity, there is an overriding mandate to preserve the long-term productive
capacity of all stocks to ensure meaningful contributions to ocean and river fisheries in the future, and to
ensure that the total fishing mortality rate does not exceed Fysy.

The criteria used to evaluate the de minimis alternatives were consistency with the MSA and NSGs and
feasibility of implementation.

Considerations within the criteria include:

e Consistency with NS1Gs: Each Alternative will be evaluated as to whether the specified de
minimis provisions reduce fishing mortality as stock size declines®, and whether QY is achieved
by managing for something less than MSY*.

e Consistency with National Standard 8 (NS8): The MSA promotes the sustained participation of
fishing communities, within conservation constraints*. De minimis fishing Alternatives will be
evaluated qualitatively as to the relative degree that they promote the sustained participation of
fishing communities.

2.5.1 De minimis Fishing Alternatives

For stocks that are managed for a spawner escapement objective, such as SRFC, de minimis fishing
provisions would modify the conservation objective control rule to permit limited exploitation at low
abundance levels (see Figure 2-2 for examples of conservation objective control rules with [KRFC] and
without [SRFC] de minimis provisions). For stocks that currently have a de minimis fishing mechanism
through the Hoh v. Baldrige or U.S. v. Washington processes, any additional de minimis fishing
provisions would not affect the ability of the Parties to exercise their options.

Currently, de minimis fishing provisions are either undefined, as with SRFC, or defined inconsistently
among stocks. Furthermore, de minimis exploitation rates for KRFC established in Amendment 15 are
not explicitly defined at low abundance levels. This Section defines de minimis fishing alternatives (not
including status quo) that are based primarily on the Sysy and MSST reference points. The generic nature
of these de minimis provisions allows them to be applied to any stock with defined Sysy and MSST
reference points, and can be applied regardless of the relationship between Sysy and MSST. Each of the
de minimis fishing alternatives can be applied as extensions to the current F-based conservation objective
control rules at low stock abundances (Figure 2-8).

2.5.1.1 Alternative 1: Status Quo- Variable Among Stocks

Status quo de minimis fishing provisions are variable among stocks, and not defined for SRFC. For
KRFC, the de minimis fishing provision from Amendment 15 to the salmon FMP are as follows:

Within the Cape Falcon to Point Sur area, the Council may allow de minimis fisheries which: permit
an ocean impact rate of no more than 10 percent on age—4 Klamath River fall Chinook, if the

“*50 CFR 600.310(f)(4)
“50 CFR 600.310(e)(3)(v)(E)
> MSA §301(a)(8)
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projected natural spawning escapement associated with a 10 percent age-4 ocean impact rate,
including river recreational and tribal impacts, is between the conservation objective (35,000) and
22,000. If the projected natural escapement associated with a 10 percent age—4 ocean impact rate is
less than 22,000, the Council shall further reduce the allowable age— 4 ocean impact rate to reflect the
status of the stock*®. When recommending an allowable age-4 ocean impact rate, the Council shall
consider the following year-specific circumstances:

(i) The potential for critically low natural spawner abundance, including the risk of Klamath

Basin substocks dropping below crucial genetic thresholds;

(ii) A series of low spawner abundance in recent years;

(iii) The status of co-mingled stocks;

(iv) The occurrence of El Nifio or other adverse environmental conditions;

(v) Endangered Species Act (ESA) considerations; and

(vi) Other considerations as appropriate.
The KRFC age-4 ocean impact rate must not jeopardize the long-term capacity of the stock to
produce maximum sustainable yield on a continuing basis. Implementation of de minimis fisheries
will depend on year-specific estimates of ocean abundance and age composition, and will be
determined by the STT prior to the March Council meeting. Ocean fishery impacts to the returning
brood incurred during the previous fall/winter fisheries will be counted against the allowable age-4
ocean impact rate.

The final rule implementing Amendment 15 states: NMFS interprets that, consistent with the de minimis
provisions of the FMP, the maximum allowable 10 percent age-4 ocean impact rate may be implemented
only when the anticipated escapement is near the 35,000 natural spawner floor. As escapement falls
below approximately 30,000, the impact rate will need to decline automatically.

Feasibility of implementation: The Status Quo Alternative is currently implemented.

Consistency with NS1Gs: For SRFC, the lack of de minimis provisions in the status quo results in an
exploitation rate of zero at abundance levels less than or equal to Sysy, which is consistent with the
NS1Gs. For KRFC, the status quo de minimis provisions do not explicitly define how F will be reduced
as stock abundance approaches zero. However, the current de minimis provisions identify that F must be
reduced when the projected escapement of adults to natural areas is below 22,000 (or 30,000; NMFS
2007a). Because of this qualitative specification that F must be reduced at lower abundance levels, the
status quo de minimis Alternative is consistent with the NSIGs. However, managing for an annual target
of 35,000 natural area adult KRFC spawners (less than Sysy) would not achieve QY in the long-term,
which is inconsistent with MSA and NS1Gs.

Consistency with NS8: Status quo de minimis Alternatives are variably consistent with NS8. For SRFC,
there are no de minimis provisions, which results in fishery closures (absent an emergency rule) if the
stock is projected to fall below Sysy in the absence of fishing. The lack of de minimis provisions for
SRFC is not consistent with NS 8 because sustained participation would be unlikely given the lack of
fishing opportunity allowed when the abundance forecast is less than Sysy. KRFC status quo de minimis
provisions are consistent with NS8 as they provide for limited KRFC impacts to occur while fisheries
target other, more abundant, stocks.

% NMFS interprets that, consistent with the de minimis provisions of the FMP, the maximum allowable 10 percent age-4 ocean
impact rate may be implemented only when the anticipated escapement is near the 35,000 natural spawner floor. As
escapement falls below approximately 30,000, the impact rate will need to decline automatically.
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2.5.1.2 Alternative 2 and 2b: F = 0 at midpoint between Sysy and MSST

Alternative 2 specifies a de minimis exploitation rate of 0.25, subject to a minimum spawner abundance
level defined as the midpoint between Sysy and the MSST [(Sysy + MSST)/2].

The F-based control rule with the Alternative 2 de minimis provision is displayed in Figure 2-8a, top
panel. As stock size declines, the allowable exploitation rate declines from Fagc in order to achieve Sysy,
until F =0.25. A constant exploitation rate of 0.25 is then allowed until the point where F must be further
reduced in order to achieve a spawner escapement equal to the midpoint between Sysy and MSST. The
constant exploitation rate of 0.25 is derived from results in the FMP Amendment 15 analysis, and closely
approximates the total exploitation rate on KRFC when the age-4 ocean exploitation rate equals 0.10
(PFMC and NMFS 2007). A de minimis total exploitation rate of 0.25 is specified rather than the ocean
exploitation rate of 0.10 because the total exploitation rate accounts for mortality from all fisheries. This
rate has been adopted for the other de minimis Alternatives because it is very likely that other Chinook
stocks will be affected in a similar manner as KRFC, given the relative consistency in salmon
productivity (Appendices C and D). At abundances less than or equal to the midpoint between Sysy and
MSST, the allowable exploitation rate is zero.

Alternative 2b is similar except that for KRFC only the control rule would target the 35,000 natural area
spawner floor rather than Sysy (40,700), as is currently done under the Status Quo Alternative.

Feasibility of implementation: Implementation is feasible, as the de minimis provision in this alternative
is an extension of the current F-based control rule.

Consistency with NS1Gs: Alternative 2 explicitly decreases allowable exploitation as stock abundance
decreases. This alternative would achieve OY because spawning escapement would not fall below Sysy
more than 50 percent of the time. At typical abundance levels the control rule targets Sysy, and higher
abundance levels greater escapements are targeted. Therefore, Alternative 2 is consistent with the
NS1Gs.

Consistency with NS8: Alternative 2 is consistent with NS8 because it provides for some de minimis
fishing opportunity, and therefore does not force closure of the fishery if one stock is projected to fall
short of its conservation objective.

Alternative 2b: Alternative 2b would be consistent with NS8 and with the NS1G requirement to
decrease exploitation rate as abundance declines; however, managing for an annual target of 35,000
natural area adult KRFC spawners would not achieve QY in the long-term, which is inconsistent with
MSA and NS1Gs. .

2.5.1.3 Alternative 3 and 3b: F =0 at MSST

Alternative 3 specifies a de minimis exploitation rate of 0.25, subject to a minimum spawner abundance
level of MSST.

The F-based control rule with the Alternative 3 de minimis provision is displayed in Figure 2-8a, second
panel. As stock size declines, the allowable exploitation rate declines from Fagc in order to achieve Sysy,
until F = 0.25. A constant exploitation rate of 0.25 is allowed until the point where F must be further
reduced in order to achieve a spawner escapement equal to the MSST. The description of Alternative 2
details the justification for the de minimis exploitation rate of 0.25. At abundances less than or equal to
MSST, the allowable exploitation rate is zero.
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Alternative 3b is similar except that for KRFC only, the control rule would target the 35,000 natural area
spawner floor rather than Sysy (40,700), as is currently done under the status quo alternative.

Consistency with NS1Gs: Same comments as Alternative 2.

Consistency with NS8: Same comments as Alternative 2.

Alternative 3b: Same comments as Alternative 2b.

25.1.4 Alternative 4: F =0 at 0.5*MSST

Alternative 4 specifies a de minimis exploitation rate of 0.25, subject to a minimum spawner abundance
level of one half of MSST (MSST/2).

The F-based control rule with the Alternative 4 de minimis provision is displayed in Figure 2-8a, third
panel. As stock size declines, the allowable exploitation rate declines from Fagc in order to achieve Sysy,
until F = 0.25. A constant exploitation rate of 0.25 is allowed until the point where F must be further
reduced in order to achieve a spawner escapement equal to MSST/2. The description of Alternative 2
details the justification for the de minimis exploitation rate of 0.25. At abundance less than or equal to
one half of MSST, the allowable exploitation rate is zero.

Feasibility of Implementation: Same comments as Alternative 2.

Consistency with NS1Gs: Same comments as Alternative 2.

Consistency with NS8: Same comments as Alternative 2.

2.5.1.5 Alternative 5: F <0.25 below midpoint between Sysy and MSST

The F-based control rule with the Alternative 5 de minimis provision is displayed in Figure 2-8a, bottom
panel. As stock size declines, the allowable exploitation rate declines from Fagc until F = 0.25. A
constant exploitation rate of 0.25 is allowed until the midpoint between Sysy and MSST, below which F
must be further reduced; however, there is no set stock size where F must equal zero. Reduction below
F=0.25 would not be structured, but would be in response to year-specific circumstances such as
abundance of other stocks, recent spawning escapement performance, in order to achieve a spawner
abundance equal to the MSST. The description of Alternative 2 details the justification for the de minimis
exploitation rate of 0.25.

Feasibility of implementation: Implementation is feasible. The current KRFC de minimis fishing
provision has a similar structure to Alternative 5, and is currently implemented.

Consistency with NS1Gs: Alternative 5 de minimis provisions do not explicitly define how F will be
reduced as stock abundance approaches zero. However, they do specify that F must be reduced when the
projected escapement of adults to natural areas is below the midpoint between Sysy and MSST.
Requiring F to be reduced at lower abundance level is consistent with the NSIGs; however, managing for
an annual target of 35,000 natural area adult KRFC spawners (less than Sysy) would not achieve QY in
the long-term, which is inconsistent with MSA and NS1Gs.

Consistency with NS8: Alternative 5 is consistent with NS8 because it provides for some de minimis
fishing opportunity, and therefore does not force closure of the fishery if one stock is projected to fall
short of its conservation objective.
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2516 FPAG6:F=0atN=0
FPA 6 is a structured, two step alternative that allows some harvest at all abundance levels.

The F-based control rule with the FPA 6 de minimis provision is displayed in Figure 2-8b. As stock size
declines, the allowable exploitation rate declines from Fagc in order to achieve Sysy until F=0.25. A
constant maximum exploitation rate of 0.25 is allowed until the potential spawner abundance reaches the
midpoint between Sysy and MSST where F will be reduced proportional to abundance to no more than 10
percent at MSST. At potential spawner abundance levels less than or equal to half of MSST the
allowable exploitation rate will be further reduced to levels approaching zero as abundance approaches
zero.

FPA 6 also includes the following list of considerations for implementing de minimis fishing provisions to
ensure year specific circumstances are weighed against longer-term risks:
e The potential for critically low natural spawner abundance, including considerations for substocks
that may fall below crucial genetic thresholds;
Spawner abundance levels in recent years;
The status of co-mingled stocks;
Indicators of marine and freshwater environmental conditions;
Minimal needs for tribal fisheries;
Whether the stock is currently in an approaching overfished condition;
Whether the stock is currently overfished;
Other considerations as appropriate.

Feasibility of implementation: Implementation is feasible, as the de minimis provision in this alternative
is an extension of the current F-based control rule.

Consistency with NS1Gs: FPA 6 explicitly decreases allowable exploitation as stock abundance
decreases. At typical abundance levels the control rule targets Sysy, and at higher abundance levels
greater escapements are targeted. Therefore, FPA 6 is consistent with the NS1Gs.

Consistency with NS8: FPA 6 is consistent with NS8 because it provides for some de minimis fishing
opportunity, and therefore does not force closure of the fishery if one stock is projected to fall short of its
conservation objective.

2.5.2 De minimis Fishing Provisions and Stock Rebuilding

De minimis fishing provisions could also serve as default rebuilding plans for stocks that become
overfished (or depleted). This would provide management guidance for the stock immediately, rather
than waiting a year or more for an assessment and/or rebuilding plan to be developed; however, this
would not preclude development of a rebuilding plan through the current Overfishing Concern assessment
process, or other processes resulting from this FMP Amendment. Under the current process, when an
Overfishing Concern is triggered the STT must complete an assessment of the cause, including the role of
fishing and estimation error, within one year. Based on the recommendations in the Overfishing
Assessment, the Council determines necessary steps to rebuild the stock, including establishing criteria
and any necessary changes to management. These steps may take the form of a rebuilding plan with a
modified harvest control rule, or simply implementing the default rebuilding feature of the FMP (i.e.,
managing to meet the conservation objectives for all stocks annually).

The Council is usually informed that an Overfishing Concern has been triggered (or a stock is overfished)
at the March Council meeting, the same time as it is beginning the preseason management process. Thus,
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the Council does not have the benefit of an assessment of the causes in the first year of rebuilding an
overfished stock. Under the status quo conservation alert, if the stock is projected to again fall short of its
conservation objective, the Council must close its fisheries that impact the stock. However, if a
rebuilding plan were in place, it is likely that there would be some level of fishing allowed that would not
jeopardize the stock’s rebuilding requirements. Providing a similar opportunity through de minimis
fishing provisions in the first year of rebuilding would temper the impact to fishing communities, and
provide a more stable transition to management under a rebuilding plan, if necessary.
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Figure 2-8a. De minimis fishing Alternatives 2-5. Alternative 1 (status quo) is not shown because it is variable
among stocks.
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Figure 2-8b. De minimis fishing Final Preferred Alternative 6.
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3.0 AFFECTED ENVIRONMENT

For the purposes of this action, the general action area is between Point Conception and the U.S./Canada
border, and includes the EEZ (which is directly affected by the Federal action), and the marine and
internal waters of the states of Washington, Oregon, and California (which may be indirectly affected by
the Federal action). Based on NOAA Administrative Order (NAO) 216-6 Section 6.02, the affected
environment consists of the following components:

o Target (FMP) species
Social or economic environments
Non-target species
Essential Fish Habitat
ESA-listed (non-salmon) species or critical habitat
Marine mammals
Biodiversity or ecosystem function

In this EA several of these components have been combined into categories to reduce duplication in the
descriptions and to facilitate analyses of environmental effects. Thus, target and non-target species,
including ESA-listed Chinook and coho salmon, will be covered in the Fish Resources Section, marine
mammals and other ESA-listed species will be covered in the Protected Resources Section, biodiversity
and ecosystem function and EFH will be covered in the Habitat Section, and social and economic effects
will be covered in the Socioeconomic Section.

3.1 Fish Resources

Fish stocks targeted in Council-area salmon fisheries include Chinook, coho, and pink salmon stocks
identified in Tables 3-1, 3-2, and 3-3 of this EA, which includes several ESA-listed Chinook and coho
stocks. These ESA-listed stocks are not targeted in Council-area salmon fisheries, but will be included in
the analysis of effects on target species because they are impacted coincidentally with targeted salmon
stocks and frequently constrain access to targeted stocks. A description of the historical baseline for
affected salmon stocks is presented in the Review of 2010 Ocean Salmon Fisheries (PFMC 2011a). A
more general description of salmon life history and population characteristics is presented in PFMC 2006.

Other non-target Council-managed species such as groundfish, halibut, and highly migratory species are
also landed jointly with salmon. For all of these stocks, fish caught on the same trip with salmon are
documented.

Impacts to groundfish stocks from salmon troll fisheries continue to be managed as part of the open
access groundfish fishery sector, and are at similar levels compared to recent years.

Impacts to Pacific halibut from salmon troll fisheries continue to be managed under limits established
through the International Pacific Halibut Commission (IPHC) process and under the Area 2A (Council
area) catch sharing plan.

Impacts to highly migratory species, primarily albacore, are managed under the Council’s Highly
Migratory Species FMP.

3.2 Protected Resources

Protected species include those protected by three Federal laws, the ESA, the Marine Mammal Protection
Act (MMPA), and the Migratory Bird Treaty Act (MBTA).
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Other ESA-listed salmonid species present in Council-area waters include sockeye and chum salmon, and
steelhead trout. These species are rarely encountered in ocean salmon fisheries. ESA-listed marine
mammals that are potentially affected by salmon fisheries include Stellar sea lion, Guadalupe fur seal, and
Southern Resident killer whales. Direct interaction with Stellar sea lions, Guadalupe fur seals, and killer
whales are rare in salmon fisheries; however, there is new evidence suggesting salmon abundance in
Puget Sound may correlate with killer whale population growth rate. Therefore there may be some
indirect effects of salmon harvest on killer whale populations.

No sea turtles have been reported taken by the ocean salmon fisheries off Washington, Oregon, or
California, and NMFS has determined that commercial fishing by Pacific Coast salmon fisheries would
pose a negligible threat to Pacific turtle species.

A number of non-ESA-listed marine mammals may also occur in the affected area, these include:
northern fur seal, California sea lion, harbor seal, northern elephant seal, bottlenose dolphin, Pacific
white-sided dolphin, common dolphin, harbor porpoise, Dall’s porpoise, and minke whale. These
species, like all marine mammals, are protected under the MMPA. The non-ESA-listed marine mammal
species that are known to interact with ocean salmon fisheries are California sea lion and harbor seals.
Populations of both these pinniped species are at stable and historically high levels.

In addition, a number of non-ESA-listed sea birds have been identified that forage in areas coincident
with Pacific salmon. These sea birds include grebes and loons, petrels and albatrosses, pelicans and
cormorants, gulls, terns, auks, auklets, and some raptors (PFMC 1998).

3.3 Habitat, Biodiversity, and Ecosystem Function

Salmon EFH encompasses EFH for other Council-managed species north of Point Conception, California,
and includes all waters extending from the seaward EEZ boundary into most currently occupied or
historically accessible freshwater habitat. Appendix A of Amendment 14 (EFH Appendix A) describes
salmon EFH and fishing and non-fishing impacts to this habitat. Critical habitat for ESA-listed salmon
does not include Council-area ocean water.

Salmon FMP stocks interact with a number of ecosystems along the Pacific Coast, including the
California Current Large Marine Ecosystem, numerous estuary and freshwater areas and associated
riparian habitats. Salmon contribute to ecosystem function as predators on lower trophic level species, as
prey for higher trophic level species, and as nutrient transportation from marine ecosystems to inland
ecosystems.
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Table 3-1.  Coho stocks and complexes listed in the current Pacific Salmon FMP.

Coho Complexes Coho Stocks ESA Status

Oregon Production Index Central California Coast Threatened
All Washington, Oregon, and

California natural and hatchery

Southern Oregon-Northern California Coastal Threatened
coho stocks from streams south of

Leadbetter Pt., WA. Oregon Coastal Natural Threatened

Columbia River Late - Hatchery

Columbia River Early - Hatchery

Lower Columbia River - Natural Threatened

Washington Coastal Willapa Bay - Hatchery

All pertinent natural and hatchery Grays Harbor

stocks originating in Washington

coastal streams north of the Quinault - Hatchery

Columbia River through the Queets

western Strait of Juan de Fuca Hoh

(West of the Elwha and south of Quillayute - Fall

the Sekiu River). Quillayute - Summer - Hatchery
Puget Sound Strait of Juan de Fuca

All pertinent natural and hatchery

stocks originating from U.S. HOOd_ Canal
tributaries to Puget Sound and the | SKagit

eastern Strait of Juan de Fuca (east | Stillaguamish

of Salt Creek). Snohomish

South Puget Sound -Hatchery

Southern  British  Columbia | Coastal Stocks

Coast Fraser River
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Table 3-2.

Chinook stocks and complexes listed in the current Pacific Salmon FMP.

Chinook Complex Chinook Stocks ESA Status
California Central Valley Sacramento River - Fall

All fall, late-fall, winter, and spring Sacramento River - Spring Threatened

stocks of the Sacramento and San Sacramento River - Winter Endangered

Joaquin Basins

Northern California Coast
All fall and spring stocks of
California streams north of the
entrance to San Francisco Bay

Eel, Mattole, Mad, and Smith Rivers - Fall and
Spring

Eel, Mattole and Mad
River - Threatened

Klamath River - Fall

Klamath River - Spring

Oregon Coast
All Oregon fall and spring stocks
south of the Columbia River

Southern Oregon

Central and Northern Oregon

Columbia River Basin North Lewis River - Fall Threatened
All pertinent fall, summer, and spring | Lower River Hatchery - Fall
stocks of the Columbia River and its | Lower River Hatchery - Spring
tributaries Upper Willamette - Spring Threatened
Mid-River Bright Hatchery - Fall
Spring Creek Hatchery - Fall
Klickitat, Warm Springs, John Day, and Yakima
Snake River - Fall Threatened
Snake River - Spring/Summer Threatened
Upper River Bright - Fall
Upper River - Summer
Upper River - Spring Endangered
Washington Coast Willapa Bay Fall (natural)
All pertinent fall, summer and spring | Willapa Bay Fall (hatchery)
stocks from coastal streams north of Grays Harbor Fall
the Columbia River through the Grays Harbor Spring
western Strait of Juan de Fuca (west Quinault Fall (Hatchery)
of the Elwha River) Queets Fall
Queets Spring/Summer
Hoh Fall
Hoh Spring/Summer
Quillayute Fall
Quillayute Spring/Summer
Hoko Summer/Fall
Puget Sound Eastern Strait of Juan de Fuca Summer/Fall Threatened
All fall, summer, and spring stocks Skokomish Summer/Fall Threatened
originating from U.S. tributaries to Nooksack Spring - early Threatened
Puget Sound and the eastern Strait of | Skagit - Summer/Fall Threatened
Juan de Fuca (east of Salt Creek) Skagit - Spring Threatened
Stillaguamish - Summer/Fall Threatened
Snohomish - Summer/Fall Threatened
Cedar River - Summer/Fall Threatened
White River - Spring Threatened
Green River - Summer/Fall Threatened
Nisqually River -Summer/Fall Threatened
Southern British Columbia Coastal Stocks
Fall and spring stocks of B.C. coastal | Fraser River
streams and the Fraser River
7 45 19

FINAL EA: Salmon Amendment 16

sustainable vyield; NS1Gs-National Standard 1

determination criteria

78

Guidelines; OFL-overfishing limit;

DECEMBER 2011

F-fishing mortality rate; MFMT-maximum fishery mortality threshold; MSST-minimum stock size threshold; MSY-maximum

S-spawning escapement;

SDC-status




Table 3-3.  Pink stocks and complexes listed in the current Pacific Salmon FMP.

Pink Complex ESA Status

Puget Sound

Fraser

3.4 Socioeconomic Environment

This Section describes the socioeconomic conditions of the 2010 fishing year, with comparisons to the
most recent fishing years and recent historical averages. This Section describes the harvests of Chinook
and coho, ex-vessel revenues, price, fishing effort and recreational trip information for the commercial
and recreational ocean salmon fishery, and the resulting state and community personal income impacts
from these commercial and recreational activities, and Klamath tribal harvest. These estimates are
stratified by state, management zone, and/or port of landing. The recent year averages include a
reasonable range of foreseeable seasons and economic impacts, and are used to represent the Status Quo
Alternatives.

3.4.1 Introduction

Chapter 1V in the Review of 2010 Ocean Salmon Fisheries (Review; PFMC 2011a) provides information
on the socioeconomic impacts of the ocean salmon fisheries. More extensive information on the ocean
salmon fisheries and social and economic characteristics is provided in Appendix B to the Salmon FMP
(PFMC 2007). Information on fishing communities and recommended conservation measures is provided
in Appendices A and B to the Council’s description of West Coast fishing communities (PFMC 2007).

Most values in the Socioeconomic Environment Section of this draft EA have been rounded to the nearest
hundredth (or tenth, when applicable). Averages in California and Oregon are inclusive through the year
2007, which is the period before widespread fisheries closures occurred mainly off California in 2008-
2009, and through the year 2009 for Washington. For California and Oregon, 2007 was used as the most
recent fishing year to compare 2010 values. For Washington, 2009 was used as the most recent fishing
year to compare 2010 values. For California and southern Oregon, data values often were zero or close to
zero during 2008-2009, therefore averages up to the year 2007 was used and seen as more representative
of historical fishing conditions. Most tables in this Section were derived from the Review. A dashed
entry (-) in tables in the Review were interpreted as a zero value, and only included in averages when the
year with a zero value is within the date range specified; most dashed values indicate the season was
closed or that no landings occurred. Multi-year averages for zones consisting of multiple ports were
calculated by summing all the port values for each year, then dividing the sums by the number of years
represented.

3.4.2 State-Level Trends: Commercial Ocean Salmon Fishery

The most substantial trend in the non-Indian commercial troll fishery in California and Oregon is the
steep decline in the real ex-vessel value of landings during the 1990s, but a modest increase in the early
2000s (see Table V-2 to 1V-3 and Table IV-6 to IV-7 in the Review). In Washington, the commercial
landing declined steeply as early as 1980s (see Table IV-4 and V-8 in the Review). In the latter half of
the 2000s, there has been broad decline in the commercial harvests of both Chinook and coho throughout
the West coast. Therefore, the declining trends in ex-vessel values reflect primarily declining landings for
Chinook and coho during those periods. Table 3-4 below summarizes the ex-vessel values and prices of
ocean commercial Chinook and coho over the past 30 years in California, Oregon, and Washington.
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Table 3-4.

nominal and real (inflation adjusted, 2010) dollars by State.

Estimates of ex-vessel value, and average price (dollars/dressed pound) of Troll Chinook and coho in

Chinook Coho Total
3} E o 3} E o @
2 2 2 B 2
& 23 g 32 $s g g & g8 g :38
= 3 23 T §E £33 T §E £% 23
$ Sb £ S3 &8 sh &b S8 &3 sh &b
CALIFORNIA
1981-1985 10,945 21,485 2.42 4.69 554 1,100 1.94 411 11,499 22,585
1986-1990 21,151 35,145 2.56 4.22 490 801 1.36 2.72 21,641 35,946
1991-1995 7,335 10,352 2.28 3.25 143 211 1.25 2.4 7,478 10,563
2000 10,304 12,875 2.01 2.51 - - - - 10,304 12,875
2001 4,773 5,832 1.98 2.42 - - - - 4,773 5,832
2002 7,776 9,350 1.55 1.87 - - - - 7,776 9,350
2003 12,181 14,338 1.91 2.25 - - - - 12,181 14,338
2004 17,895 20,483 2.87 3.29 - - - - 17,895 20,483
2005 12,913 14,303 2.97 3.29 - - - - 12,913 14,303
2006 5,350 5,739 5.13 55 - - - - 5,350 5,739
2007 7,902 8,235 5.18 5.4 - - - - 7,902 8,235
2008 - - - - - - - - - -
2009 - - - - - - - - - -
2010 1,246 1,246 5.47 5.47 - - - - 1,246 1,246
JREGON
1981-1985 3,582 6,995 2.46 4.77 2,248 4,580 1.45 2.82 5,830 11,574
1986-1990 9,381 15,562 2.47 4.07 3,203 5,326 1.54 2.54 12,584 20,888
1991-1995 1,971 2,787 2.24 3.19 326 482 0.64 0.93 2,297 3,269
2000 2,988 3,734 2.02 2.52 75 94 1.06 1.32 3,063 3,827
2001 4,680 5,718 1.61 1.97 41 50 0.79 0.97 4,721 5,769
2002 5,383 6,473 1.54 1.85 8 10 0.75 0.9 5,391 6,482
2003 7,186 8,459 1.97 2.32 36 43 0.85 1 7,222 8,501
2004 9,832 11,255 3.45 3.95 86 99 1.24 1.42 9,919 11,353
2005 8,466 9,377 3.17 3.51 37 41 1.87 2.07 8,503 9,418
2006 2,663 2,856 5.48 5.88 38 41 2.9 3.11 2,701 2,897
2007 2,630 2,740 5.66 5.9 193 201 1.9 1.98 2,822 2,941
2008 484 493 7.31 7.45 10 11 2.82 2.88 494 504
2009 77 78 5.06 5.11 267 270 2.04 2.06 345 348
2010 2,774 2,774 5.49 5.49 16 16 2.23 2.23 2,790 2,790
WASHINGTON
1981-1985 1,954 3,927 2.46 4.77 1,272 2,566 1.32 2.56 3,225 6,494
1986-1990 1,310 2,168 2.61 4.32 360 586 1.62 2.67 1,670 2,754
1991-199 550 797 2.17 3.09 120 174 0.86 1.23 670 971
2000 224 280 1.71 2.14 34 42 1.09 1.36 258 323
2001 349 426 1.44 1.76 34 42 0.69 0.84 383 468
2002 756 909 1.11 1.33 2 2 1.58 1.9 758 911
2003 951 1,119 1.15 1.35 40 47 0.74 0.87 991 1,167
2004 1,079 1,235 2.14 2.45 106 121 1.16 1.33 1,185 1,356
2005 1,273 1,410 2.7 2.99 16 18 1.65 1.83 1,290 1,428
2006 1,029 1,103 4.64 4.98 16 18 1.69 1.81 1,045 1,121
2007 905 943 4.9 5.11 48 50 1.46 1.52 953 993
2008 673 687 6.73 6.86 36 36 2.49 2.54 709 723
2009 893 903 5.76 5.82 276 279 2.02 2.04 1,169 1,181
2010 3,083 3,083 5.61 5.61 32 32 2.14 2.14 3,115 3,115
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Coastwide, the number of commercial vessels landing salmon has drastically declined since 1990 (from
Tables D-4, D-5, D-6 in the Review). In 2010, there was a decline in the number of vessels landing
salmon (216 vessels) in California compared to 2007 (601 vessels), and a 66 percent decline compared to
the 2001-2007 average (640 vessels) (Table 3-4). In Oregon, there was a 15 percent decline in vessels
landing salmon in 2010 (369 vessels) compared to 2007 (436 vessels), and a 23 percent decline compared
to the 2001-2007 average (481 vessels). In Washington, there was a 20 percent increase in vessels
landing salmon in 2010 (116 vessels) compared to 2009 (97 vessels), and a 41 percent increase compared
to the 2001-2009 average (82 vessels). Similar trends were apparent for the number of vessels landing 90
percent of total pounds of salmon troll catch by state (Table 3-5, from Tables D-12, D-13, and D-14 in the
Review).

Table 3-5. Number of registered vessels making troll commercial salmon landings.

California Oregon Washington
" Vessels landing i Vessels landing i Vessels landing
E 90% of catch @ 90% of catch ] 90% of catch
(72} [7¢) [7¢)
> No.of | Percent | £ No.of | Percent | £ No. of | Perce
s Vessels | of Fleet | S Vessels | of Fleet | s Vessels nt of
) 2 2 2 Fleet
Year or Period
2010 216 84 39% 369 139 38% 116 73 63%
Previous fishing year 601 293 49% 436 232 53% 97 61 63%
(2007 for CA & OR; 2009 for WA)
Average (2001-2007 for CA & | 640 299 47% 481 252 52% 82 49 60%
OR; 2001-2009 for WA)

3.4.3 State-Level Trends: Recreational Ocean Salmon Fishery

Recreational ocean salmon fishing estimates include mainly private vessels and charter boats. Some
shore-based fishing occurs, although this component accounts for a low amount of the recreational ocean
salmon catch. In 2010, a combined total of 48,800 estimated recreational trips occurred in California, and
27 percent of these trips were charter boat trips (13,100) (Table 3-6; Tables IV-11, IV-12, IV-13 in the
Review). The total number of estimated recreational trips in 2010 (48,800 trips) reflects a 70 percent
decline, compared to the 2001-2007 average in California (161,900 trips). The 2010 trip estimate is also
substantially less than the number of trips in California in 2007 (105,900 trips).

In 2010, a combined total of 53,300 estimated recreational trips occurred in Oregon, and about nine
percent of these trips were charter boat trips (5,000 trips) (Table 3-6; Table I\VV-12 in the Review).

The combined total of estimated recreational trips also declined to 53,300 trips in 2010, down 50 percent
from the 2001-2007 average (106,400 trips), and substantially less than 2007 (88,300 trips).

In 2010, a combined total of 80,800 estimated recreational trips occurred in Washington, and 33 percent
of these trips were charter boat trips (26,500 trips) (Table 3-6; Table IV-13 in the Review). In
Washington, the decline was less pronounced than in California and Oregon; the combined number of
estimated recreational trips in 2010 (80,800 trips) experienced a 9 percent decline from the 2001-2009
average (88,900 trips), and was less than the previous year (98,900 trips). In recent years, recreational
ocean trips have been supported in Washington and Oregon by the implementation of mark-selective
fisheries for coho. Council-area wide, the number of charter trips was estimated to be about 44,600 trips
in 2010, and the number of private vessel trips was estimated to be about 138,300 trips (a total of about
182,900 trips).
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Table 3-6.  Estimated number of recreational ocean salmon angler trips by state.

Year or Period California Oregon Washington
2010 48,800 53,300 80,800
Previous fishing year (2007 for CA & OR; 2009 for WA) 105,900 88,300 98,900
Average (2001-2007 for CA & OR; 2001-2009 for WA) 161,900 106,400 88,900

While fishing impacts are calculated on a stock-specific basis, the social dimension, including
management measures, is organized around ocean management areas, as described in the Salmon FMP.
These areas also correspond to some extent with the ocean distribution of salmon stocks, although stocks
are mixed in offshore waters. Broadly, from north to south these areas are:

(a) From the U.S./Canada border to Cape Falcon (45°46' N. lat.), which is on the Oregon coast south of
the Columbia River mouth;

(b) Between Cape Falcon and Humbug Mountain (42°40" 30" N. lat.) on Oregon’s north and central coast;
(c) The Klamath Management Zone (KMZ), which covers ocean waters from Humbug Mountain in
southern Oregon to Horse Mountain (40°05' N. lat.) in northern California;

(d) From Horse Mountain to Point Arena; and

(e) From Point Arena to the U.S./Mexico border.

There are also numerous subdivisions within these areas used to further balance stock conservation and
harvest allocation considerations (Figure 3-1).

The following description of the fisheries and fishing communities is organized around these areas and is
derived from the Review.

3.4.4 U.S./Canada Border to Cape Falcon, Oregon

Ports between the U.S./Canada border and Cape Falcon, Oregon include Neah Bay, La Push, Westport,
llwaco, and Astoria (Figure 3-1). This management zone is the furthest north of all salmon areas under
the Council jurisdiction. Fisheries management in this area is guided by ESA consultation standards for
LCR natural tule, Lower Columbia River Wild, and Snake River wild fall Chinook.

3.4.4.1 Stocks on Which the Fisheries Rely

Fisheries in this Council management zone are heavily dependent on the production of Tule fall Chinook
and coho from Columbia River hatcheries which can comprise over half of the catch for each species in a
typical year. Other stocks that in aggregate contribute a significant portion of the remaining catch include
Columbia River summer and “bright” fall Chinook, Fraser River Chinook, Puget Sound Chinook and
coho, and Washington and Oregon coast coho. In some years, Sacramento River fall Chinook can also
comprise a moderate portion of this catch. In recent years, the fisheries in this area have been constrained
by the impact limits on ESA listed natural Tule Chinook and coho from the lower Columbia River.

3.4.4.2 Non-Indian Commercial Fisheries

In 2010, about 51 percent (638,000 pounds) of Chinook landed in the non-Indian ocean salmon troll
fishery occurred at ports between the U.S./Canada Border to Cape Falcon, compared to 1,256,000 pounds
in the entire Council area in 2010 (from Table V-6, 1V-7, IV-8 in the Review), a 29 percent increase from
the 2001-2009 average (493,700 pounds) in this area (Table 3-7). About 63 percent (402,000 pounds) of
Chinook landed by the commercial troll ocean fishery in this area were made at Westport.
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Figure 3-1. Map of West Coast ocean salmon fishery management areas.
Table 3-7.  Pounds of Chinook and coho salmon landed by the commercial troll ocean fishery by port area.
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Chinook Coho

2010 2009 Average 2010 2009 Average

Management Zones/Ports (2001-2009) (2001-2009)

U.S./Canada Border to Cape 638,000 | 158,000 493,700 | 22,000 | 179,00 70,300
Falcon

Neah Bay 48,000 31,000 158,200 1,000 | 29,000 7,100

La Push 62,000 25,000 45,700 2,000 | 34,000 8,400

Westport 402,000 92,000 147,600 | 12,000 | 54,000 21,000

Ilwaco 10,000 3,000 20,100 1,000 | 14,000 6,700

Astoria 116,000 7,000 122,100 6,000 | 48,000 26,700

The number of Chinook and coho salmon landed by commercial troll salmon fishing by catch area is
reported below (Table 3-8; from Tables A-1, A-6, and A-11 in the Review). Ilwaco had the least amount

(2 percent) of Chinook caught in this management zone.

Table 3-8.  Number of Chinook and coho landed by commercial troll fishermen by catch area.
Chinook Coho
2010 2009 Average 2010 2009 Average
Management Zones/Ports (2001-2009) (2001-2009)
U.S./Canada Border to Cape 56,200 13,000 34,700 3,100 32,700 12,900
Falcon
Neah Bay 4,100 1,200 10,300 100 600 700
La Push 5,900 2,700 4,500 200 7,200 2,000
Westport 34,200 8,100 12,200 1,700 10,100 3,300
llwaco 900 300 1,200 150 2,300 1,100
Astoria 11,100 700 7,500 1,000 12,700 6,100
3.4.4.3 Recreational Ocean Fisheries

About 68 percent of Chinook (38,700 fish) were landed north of Cape Falcon in 2010, compared with
Council-area recreational fisheries (56,500 Chinook), which represented a 45 percent increase from the
2001-2009 average in this area (26,600 Chinook) (Table 3-9; from Tables A-5, A-10, A-18 in the

Review).

Table 3-9.  Estimated number of Chinook landed by port area between the U.S./Canada border and Cape Falcon in
the ocean recreational fishery.
Chinook Coho
2010 2009 Average 2010 2009 Average

Management Zones/Ports (2001-2009) (2001-2009)
U.S./Canada Border to Cape 38,700 | 13,300 26,600 | 42,400 | 157,900 109,400
Falcon

Neah Bay 3,300 2,400 2,900 3,700 13,300 13,100

La Push 1,200 700 1,300 1,200 6,900 2,900

Westport 27,000 5,000 15,500 | 12,600 53,900 29,000

Ilwaco 5,400 4,200 5,000 | 18,800 64,400 46,500

Astoria 1,800 1,000 1,800 6,100 19,400 17,900

North of Cape Falcon recreational fisheries accounted for about 50 percent (91,100 trips) of all
recreational trips in Council-area recreational fisheries (182,900 total trips) in 2010 (Table 3-10; from
Tables IV-11, IV-12, 1V-13 in the Review). About 69 percent of total recreational trips in this area were
on private boats (62,900 trips), substantially greater than charter boat trips in 2010 (28,200 trips). In
2010, most charter trips in this area originated from Westport (18,400 trips). The number of private trips
in 2010 was similar for Westport (20,000 trips) and Ilwaco (20,100 trips).
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Table 3-10. Estimated number of angler trips in the recreational ocean fisheries.

Charter Boat Trips Private Boat Trips
2010 Average 2010 Average
Management Zones/Ports (2001-2009) (2001-2009)
U.S./Canada Border to Cape 28,200 34,500 62,900 68,100
Falcon
Neah Bay 400 1,100 11,100 15,100
La Push 600 500 3,200 3,400
Westport 18,400 20,000 20,000 15,500
Ilwaco 7,000 10,100 20,100 23,200
Astoria 1,800 2,700 8,500 10,900
3.4.4.4 Tribal Ocean Fisheries

The Hoh, S’Klallam, Makah, Quileute, and Quinault tribes participate in ocean troll fisheries in the area
from Grays Harbor northward. Ceremonial and subsistence fishing also occurs. There are no tribal
fisheries in ocean waters south of this zone. Tribal fisheries are discussed in detail in Appendix B to the
EIS prepared for Amendment 14 (PFMC 1999to the Salmon FMP.

3.4.45 Inside Fisheries

Non-Indian commercial fisheries operate in Puget Sound (sein and gillnet) Grays Harbor, Willapa Bay,
and the lower Columbia River (gillnet). Tribal fisheries operate in Puget Sound, Washington coastal
rivers from Grays Harbor north, and the mid-Columbia River; these include commercial (gillnet, and
dipnet), and ceremonial and subsistence (all gear types) fisheries. Recreational fisheries occur in nearly
all inside waters

3.4.5 Cape Falcon to Humbug Mountain, Oregon

The major ports between Cape Falcon and Humbug Mountain include Tillamook, Newport, and Coos
Bay (Figure 3-1). This area covers the majority of the Oregon waters.

3.4.5.1 Stocks on Which the Fisheries Rely

Fisheries between Cape Falcon and Humbug Mountain, Oregon catch a mix of stocks, which varies from
year to year in response to the status of individual stocks and environmental conditions. Southern Oregon
Coast Chinook, Central Valley, and Klamath River fall Chinook stocks contribute substantially to these
fisheries. Chinook stocks from the Columbia River and northern Oregon coast are minor contributors to
fisheries in this area. Coho stocks contributing to fisheries are primarily Oregon Production Index (OPI)
area stocks.

3.4.5.2 Commercial Fisheries

Oregon port areas between Cape Falcon and Humbug Mountain include Tillamook, Newport, and Coos
Bay; these ports are major contributors to Chinook landings in Council-area fisheries. In 2010, about 28
percent of total pounds of Chinook landed (347,000 pounds) in the ocean salmon troll fishery occurred at
Oregon ports between Cape Falcon and Humbug Mountain, compared to 1,256,000 pounds landed by
commercial troll fishermen in the entire Council area (Table 3-11; from Table V-6, IV-7, IV-8 in the
Review). This was an 83 percent decline from the 2001-2007 average (2,040,000 pounds) in this area.
About 53 percent of total pounds of Chinook landed by the commercial troll ocean fishery between Cape
Falcon and Humbug Mountain were made at Newport (185,000 pounds). Coho landings were large
between Cape Falcon and Humbug Mountain until 1992, when stock declines and subsequent regulatory
actions eliminated most coho fisheries south of Cape Falcon. Some mortality on coho still occurs as
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bycatch in Chinook directed fisheries. In the Chinook directed fisheries (non-coho retention) incidental
coho mortality estimates are accounted for. Mortality estimates include both drop-off and hook-and-
release of coho encountered.

Table 3-11. Pounds of Chinook landed by the commercial troll ocean fishery in ports from Cape Falcon to Humbug

Mountain.

Chinook Coho

Average Average

Management Zones/Ports 2010 2007 | (2001-2007) 2010 2007 | (2001-2007)

Cape Falcon to Humbug 347,000 345,000 2,040,000 1,000 | 61,000 17,000
Mountain

Tillamook 40,000 37,000 167,700 1,000 | 34,000 13,000

Newport 185,000 76,000 1,028,000 0| 13,000 2,100

Coos Bay 122,000 232,000 844,000 0| 14,000 2,000

The number of Chinook landed by commercial troll salmon fishing by catch area is reported below (Table
3-12; from Tables A-1, A-6, and A-11 in the Review). Tillamook reported the least amount (13 percent)
of Chinook caught in this management zone.

Table 3-12. Number of Chinook and coho landed by commercial troll fishermen landed in ports from Cape Falcon
and Humbug Mountain.

Chinook Coho
Average Average,
Management Zones/Ports 2010 2007 | (2001-2007) 2010 2007 | (2001-2007)
Cape Falcon to Humbug 27,400 29,900 200,000 0 5,500 800
Mountain
Tillamook 3,600 4,200 19,300 0] 1,300 200
Newport 12,400 4,100 93,400 0] 1,900 300
Coos Bay 11,400 21,700 87,300 0] 2400 300
3.4.5.3 Recreational Fisheries

About four percent (2,300 fish) of the 56,500 Chinook harvested in all Council-area recreational fisheries
was landed in this management zone in 2010. This catch represented a 90 percent decline from the 2001-
2007 average in this area (23,400 Chinook). A quota fishery for marked coho was allowed between Cape
Falcon and Humbug Mountain in 2010. About 22 percent (12,100 fish) of the 54,700 coho harvested in
Council-area recreational fisheries were landed in this area in 2010 (Table 3-13; from Tables A-5, A-10,
A-18 in the Review).

Table 3-13. Estimated number of Chinook and coho landed in ports from Cape Falcon to Humbug Mountain.

Chinook Coho

Average Average

Management Zones/Ports 2010 2007 | (2001-2007) 2010 2007 | (2001-2007)

Cape Falcon to Humbug 2,300 3,300 23,400 | 12,100 | 40,700 37,500
Mountain

Tillamook 800 1,400 4,700 | 3,400 | 12,600 9,800

Newport 800 500 6,800 | 7,800 | 15,400 16,800

Coos Bay 700 1,400 11,800 900 | 12,700 10,900

Oregon recreational effort in Tillamook, Newport, and Coos Bay port areas accounted for about 20
percent of all recreational trips (37,100), compared with 182,900 trips in Council-area recreational
fisheries in 2010 (Table 3-14; from Tables IV-11, IV-12, IV-13 in the Review). About 91 percent of total
recreational trips in this area were on private boats in 2010 (33,900 trips), substantially more than charter
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boat trips (3,300 trips). In 2010 and on average, most charter trips originated in Newport whereas most
private trips use Tillamook. While Newport is an important center for charter fishing, recreational fishing

on private boats is important at all three port areas between Cape Falcon and Humbug Mountain.

Table 3-14. Estimated number of angler trips in the recreational ocean fisheries between Cape Falcon and Humbug

Mountain.
Charter Boat Trips Private Boat Trips
Management Zones/Ports Average Average
2010 (2001-2007) 2010 (2001-2007)
Cape Falcon to Humbug Mountain 3,300 11,900 33,900 63,100
Tillamook 400 1,500 13,100 19,600
Newport 2,800 7,500 12,200 16,100
Coos Bay 100 3,000 8,600 27,400
3.4.5.4 Inside Fisheries

Recreational fisheries occur in most coastal Oregon basins. The only tribal fishery along the Oregon
coast is conducted and regulated by the Siletz Tribe, which allows no more than 200 Chinook or coho
annually (USPL 96-340 1980). There are no commercial fisheries in Oregon coastal basins.

3.4.6 Humbug Mountain, Oregon to Horse Mountain, California (KMZ)

The KMZ covers waters in southern Oregon and northern California around the mouth of the Klamath
River (Figure 3-1). A substantial and important component of allocation issues in this area are harvest
needs and treaty rights of Klamath River tribes and sport fisheries. Major ports in the KMZ include
Brookings, Oregon and Crescent City and Eureka, California. Coho retention is prohibited off California
(NMFS ESA consultation standard for SONCC and CCC coho ESUs, NMFS 1999).

3.4.6.1 Stocks on Which the Fisheries Rely

The KMZ was created to focus management on KRFC because ocean fishery impacts have predominantly
occurred in this area. Other major contributors to the harvest in this area include SRFC and southern
Oregon coast Chinook stocks. Occasionally, recreational coho fisheries occur in the Oregon portion of
the KMZ concurrent with fisheries to the north. Coho stocks present in this area are primarily OPI stocks.
Retention of coho is prohibited in California (NMFS ESA consultation standard for southern
Oregon/northern California coastal [SONCC] and central California coastal [CCC] coho ESUs; NMFS
1999).

3.4.6.2 Commercial Fishery

The KMZ accounts for a small proportion of Council-area commercial landings. In 2010, only about 4
percent (47,000 Chinook) of Council-area commercial Chinook landings (1,256,000 Chinook) were made
at two major ports in this zone (Table 3-15; from Tables IV-6, IVV-7, IV-8 in the Review), an 84 percent
decline from the 2001-2007 average (288,900 Chinook). No commercial landings were made in Crescent
City in 2010. Landings in Eureka were from catch areas farther south.
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Table 3-15. Pounds of Chinook and coho salmon landed in the commercial troll fishery by port area in 2010.

Chinook Coho

Average Average

Management Zones/Ports 2010 2007 | (2001-2007) 2010 2007 | (2001-2007)

Humbug Mountain to Horse 47,000 | 213,000 288,900 0 3,000 400
Mountain

Brookings 43,000 98,000 165,900 0| 3,000 400

Crescent City 0 34,000 66,000 0 0 0

Eureka 4,000 81,000 57,000 0 0 0

The number of Chinook landed by commercial troll salmon fishing by catch area is reported below (Table
3-16; from Tables A-1, A-6, and A-11 in the Review). Both Eureka and Crescent City have no reports of
Chinook caught in these areas, as there were no open seasons in the California portion of the KMZ.

Table 3-16. Number of Chinook landed by commercial troll fishermen in the ports between Humbug Mountain and

Horse Mountain.

Average

Management Zones/Ports 2010 2007 (2001-2007)

Humbug Mountain to Horse Mountain 900 12,900 10,500

Brookings 900 4,100 4,400

Crescent City 0 2,400 1,300

Eureka 0 6,400 4,700
3.4.6.3 Recreational Fishery

In 2010, the KMZ accounted for a small portion of recreational landings; about 3 percent (1,500 fish) of
total Chinook landings were made in this area, compared to total Council-area Chinook recreational
landings (56,500 fish). The amount of fish landed in 2010 represented a 93 percent decline compared
with the 2001-2007 average in this area (21,900 Chinook) (Table 3-17; from Tables A-5, A-10, and A-18
in the Review). Although open, no recreational landings were made in Crescent City in 2010.

Table 3-17. Number of Chinook landed in the recreational ocean fishery in the ports between Humbug Mountain
and Horse Mountain.

Average

Management Zones/Ports 2010 2007 (2001-2007)
Humbug Mountain to Horse Mountain 1,500 22,000 25,100
Brookings 800 3,100 5,700
Crescent City 0 900 1,200
Eureka 700 18,000 15,000

About 6 percent (10,200 trips) of all recreational trips occurred in the KMZ in 2010, compared to total
Council-area recreational trips (182,900), and 96 percent of these trips were made on private vessels
(9,800 trips) (Table 3-18; from Tables 1V-11, 1V-12, 1V-13 in the Review). In 2010, the number of
charter trips in Brookings and Eureka (400 trips) accounted for less than one percent, compared with the
total Council-area wide charter trips (44,600).
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Table 3-18. Number of estimated trips in the recreational ocean salmon fishery.

Charter Boat Trips Private Boat Trips

Average Average

Management Zones/Ports 2010 (2001-2007) 2010 (2001-2007)
Humbug Mountain to Horse Mountain 400 1,700 9,800 34,700
Brookings 100 400 5,900 15,800
Crescent City 0 0 200 3,400
Eureka 300 1,300 3,700 15,500

3.4.6.4 Inside Fisheries

Recreational fisheries occur in most coastal basins. Tribal commercial, ceremonial and subsistence
fisheries occur in the Klamath Basin. Commercial fisheries are conducted by the Yurok and Hoopa
Valley tribes in the Klamath Basins in their respective reservations. The Yurok, Hoopa Valley, Kurok
and Resighini Rancheria tribes also conduct important, but minor ceremonial and subsistence fisheries in
their usual and accustomed fishing areas. The Karuk tribal dipnet fisheries and fishing conducted by
members of the Resighini Rancheria are conducted under state regulations (15 CCR §7.50(b)(91.1)), and
are subject to the same season and bag limit restrictions as the in-river non-Indian recreational fisheries.
There are no non-Indian commercial fisheries in this area.

3.4.7 South of Horse Mountain, California

Although this area extends as far south as the United States southern border, ocean salmon fishing
generally occurs only as far south as Point Conception, California due to spatial limits in the ocean
abundance of salmon stocks southward. Major port areas in this area include Fort Bragg, San Francisco,
and Monterey, California (Figure 3-1). This Section also presents estimates for the area South of Point
Arena, California, which includes San Francisco and Monterey port areas. The area from south of Horse
Mountain to Point Arena exclusively includes the port in Fort Bragg.

3.4.7.1 Stocks on Which the Fisheries Rely

Central Valley Chinook stocks are important throughout this area, particularly south of Fort Bragg near
Point Arena. Southern Oregon Chinook stocks contribute to fisheries in the northern portion of this area.
KRFC, California Coastal Chinook, and Sacramento River winter run Chinook are also landed in this
area, and conservation concerns for these stocks often have substantial effects on ocean harvest
management measures. Coho retention is prohibited off California (NMFS ESA consultation standard for
SONCC and CCC coho ESUs; NMFS 1999).

3.4.7.2 Commercial Fisheries

Only 18 percent of total pounds landed in the Council-area commercial troll fishery occurred in California
ports in 2010 (228,000 pounds). Ninety eight percent of the California landings were in ports south of
Horse Mountain (223,000 pounds) (Table 3-19; from Table 1V-6, IV-7, and V-8 in the Review). For the
area south of Horse Mountain, the 2010 landings of Chinook (223,000 pounds) represented a 94 percent
decline, compared with the 2001-2007 average (3,727,000 pounds). Coho retention in commercial
fisheries south of the Oregon/California border has not been allowed since 1993 to reduce impacts on
OCN and other depressed and ESA-listed coho stocks; therefore, coho estimates are not presented in this
Section.

In 2010, 82 percent of pounds of salmon landed by the California commercial troll ocean fishery occurred
in Fort Bragg (187,000 pounds). This was an 81 percent decline compared to the 2001-2007 average in
Fort Bragg (996,000 pounds). Opportunity in Fort Bragg was reduced starting in 1990 to reduce impacts
on KRFC. In 2010, Monterey and San Francisco landings were reduced primarily due to measures
designed to protect SRFC. In 2010, as a result of SRFC failing to meet the lower end of the FMP
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conservation objective goal range (spawner escapement of 122,000 to 180,000 SRFC) for three
consecutive years (2007-2009), an “overfishing concern” under the FMP was triggered for the stock and
NMFS notified the Council that the stock was “overfished.” Landings in San Francisco historically were
substantially more than landings at Fort Bragg, especially in recent past years.

Table 3-19. Pounds of Chinook landed in the commercial troll ocean salmon fishery by port area in California.

Average
Management Zones/Ports 2010 2007 (2001-2007)
South of Horse Mountain 223,000 1,410,000 3,727,000
Fort Bragg 187,000 357,000 996,000
San Francisco 16,000 888,000 2,156,000
Monterey 20,000 165,000 575,900
South of Point Arena 36,000 1,053,000 2,732,000
(San Francisco and Monterey

The number of Chinook landed in the commercial troll salmon fishery by catch area is presented below
(Table 3-20; from Tables A-1, A-6, and A-11 in the Review). San Francisco reported the least amount of
Chinook caught in this management zone.

Table 3-20. Number of Chinook landed by commercial troll fishery by catch area.

Average
Management Zones/Ports 2010 2007 (2001-2007)
South of Horse Mountain 15,100 105,400 290,400
Fort Bragg 12,600 16,100 72,800
San Francisco 1,100 75,300 167,700
Monterey 1,400 14,000 49,900
South of Point Arena 2,500 89,300 217,600
(San Francisco and Monterey)

3.4.7.3 Recreational Fisheries

Fort Bragg, San Francisco, and Monterey represented 25 percent (14,000 fish) of the Council-area
recreational Chinook landings (56,500 fish) in 2010, an 87 percent decline compared with the 2001-2007
average (110,100 Chinook) (Table 3-21).

Table 3-21. Number of Chinook landed south of Horse Mountain.

Management Zones/Ports 2010 2007 (ZOO?YZe(;?J%
South of Horse Mountain 14,000 28,800 110,100
Fort Bragg 1,700 5,800 19,800
San Francisco 5,900 16,800 65,500
Monterey 6,300 6,300 24,800
South of Point Arena 12,300 23,100 90,300
(San Francisco and Monterey)

The number of recreational trips in California is typically greater in the area south of Horse Mountain,
although trips have steadily decreased coast-wide. In 2010, 29 percent of recreational trips south of Horse
Mountain were made by charter vessels (12,900 trips) (Table 3-22; from Tables IV-11, 1V-12, and 1V-13
in the Review). In 2010, charter trips were most common in San Francisco (7,500 trips), while private
recreational trips were most common in Monterey (15,100 trips). Recreational trips made south of Horse
Mountain represented 24 percent (44,500 trips) of all trips made coast-wide (182,900 trips), a 48 percent
decline from the number of recreational trips made in this area in 2007 (85,400 trips).
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Table 3-22. Number of Recreational Chinook trips.

Charter Boat Trips Private Boat Trips

Average Average

Management Zones/Ports 2010 | (2001-2007) 2010 (2001-2007)

South of Horse Mountain 12,900 64,200 31,600 77,400

Fort Bragg 1,800 8,600 4,900 17,000

San Francisco 7,500 42,300 11,600 32,300

Monterey 3,600 13,200 15,100 28,100

South of Point Arena 11,100 55,600 26,700 60,400
(San Francisco and Monterey)

3.4.7.4 Inside Fisheries

Recreational salmon fisheries occur in most large California coastal basins and in the Sacramento River
Basin. There are no non-Indian commercial or tribal fisheries in this area.

3.4.8 Catch, Effort and Economic Impact Data for Ocean Salmon Fisheries

Catch and effort data for 2010 and average landings and effort during 2000-2007 or 2000-2009 were used
to describe and compare commercial troll and recreational ocean salmon fisheries off Washington,
Oregon, and California. In 2010, catch per unit of effort (CPUE) was highest in fisheries from the
U.S./Canada border to Cape Falcon in the treaty commercial troll ocean salmon fisheries (35 Chinook per
fishing day) (Tables 3-23 and 3-24; from Table I-5 in the 2010 Review; CPUE calculated manually based
on table contents). The Chinook CPUESs in the recent year have declined substantially compared to the
recent past average CPUEs except for the North of Cape Falcon (non-treaty) zone for both commercial
and recreational fisheries. Non-treaty troll catch was limited in 2010 by landing limits and possession
limits. The estimates of Chinook dressed pounds were taken from Tables IV-6, IV-7, and V-8 in the
Review.

During the 2000s, average Chinook effort and landings were highest from Horse Mountain south to the
U.S. border, before widespread fishery closures in that area during 2008 and 2009. The least average
commercial troll catch and effort during the 2000s occurred from Humbug Mountain to Horse Mountain.
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Table 3-23. Commercial troll ocean salmon fishing effort and number of Chinook and coho landed by management
area.

In 2010 Average”’
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Table 3-24. Recreational ocean salmon fishing effort and catch of Chinook and coho landed by management area.
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U.S./Canada border to

Cape Falcon (non-treaty) 91,200 | 38,700 | 42,400 0.42 99,000 | 21,900 | 98,400 | 0.22
Cape Falcon to Humbug

Mountain 37,100 | 2,300 | 12,100 0.06 75,500 | 22,300 | 37,100 | 0.30
Humbug Mountain to

Horse Mountain 10,200 | 1,500 100 0.15 32,600 | 21,500 | 1,000 | 0.66
Horse Mountain south to

U.S. Border 44,500 | 14,000 100 0.32 | 132,500 | 103,700 700 | 0.78

Coastal community and state personal income impacts of the non-Indian commercial troll and recreational
ocean salmon fishery were compared coast-wide (Table 3-25; from Tables IV-16, IV-17, and IV-18 in the
Review). Economic impact estimate averages in the 2000s indicate the most economic impact occurred in
ports south of Horse Mountain ($12,800,000 in San Francisco alone), while the least impact occurred in
ports from Humbug Mountain to Horse Mountain.

" Averages include years 2003-2009 north of Cape Falcon (treaty and non-treaty), and years 2003-2007
south of Cape Falcon to exclude years of widespread fishery closures off California in 2008 and 2009.

“® Averages include years 2003-2009 north of Cape Falcon, and years 2003-2007 south of Cape Falcon to
exclude years of widespread fishery closures off California in 2008 and 2009.
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Table 3-25. Coastal community and personal income impacts (in real, inflation-adjusted 2010 dollars) of the
commercial troll and recreational ocean salmon fishery for major port areas °

Ocean Commercial Troll Ocean Recreational
Management Areas or Ports 2010 Average 2010 Average
U.S./Canada Border to Cape Falcon $5,593,000 $2,391,000 $7,412,000 $8,731,000
Neah Bay 319,000 528,700 428,000 672,300
La Push 502,000 229,600 214,000 198,700
Westport 3,792,000 854,900 4,183,000 4,331,200
llwaco 82,000 130,800 2,001,000 2,708,100
Astoria 898,000 647,900 586,000 821,000
Cape Falcon to Humbug Mountain 2,449,000 8,962,000 1,666,000 3,918,000
Tillamook 260,000 781,100 522,000 902,400
Newport 1,304,000 4,320,400 819,000 1,595,400
Coos Bay 885,000 3,860,600 325,000 1,420,300
Humbug Mountain to Horse Mountain 383,000 1,580,100 424,000 1,537,600
Crescent City 0 401,000 8,000 136,700
Eureka 34,000 350,700 185,000 776,000
Brookings 349,000 828,400 220,000 624,900
South of Horse Mountain 1,977,000 21,363,000 3,037,000 11,904,000
Fort Bragg 1,689,000 5,288,100 410,000 1,723,000
San Francisco 135,000 12,799,700 1,540,000 7,311,100
Monterey 153,000 3,274,700 1,087,000 2,869,900

Non-Indian ocean troll exvessel revenue information is presented in Table 3-26 (from Tables 1V-16, IV-
17, IV-18, IV-2, IV-3, and 1V-4 in the Review). Except for Washington, the income impacts for 2010
were lower than average (2001-2010) for both California and Oregon.

Table 3-26. Estimates of ex-vessel value (in real dollars) and state personal income impacts both in thousands of
real (inflation adjusted, 2010) dollars for the Non-Indian ocean troll Chinook and coho salmon fishery.

California Oregon Washington

Income Ex-vessel Income Ex-vessel Income
Year or Period Ex-vessel value impact value impact value impact
2001 $5,832 $14,477 $5,769 $12,615 $468 $1,056
2002 9,350 24,705 6,482 14,347 911 2,191
2003 14,338 35,939 8,501 17,648 1,167 2,784
2004 20,483 37,573 11,353 17,183 1,356 2,588
2005 14,303 26,064 9,418 14,429 1,428 2,570
2006 5,739 9,693 2,897 4,126 1,121 1,870
2007 8,235 13,910 2,941 4,206 993 1,663
2008 0 0 504 691 723 1,167
2009 0 0 348 537 1,181 1,981
2010 1,246 2,090 2,790 3,968 3,115 4,904
Average $7,953 $16,445 $5,100 $8,975 $1,246 $2,277
(2001-2010) ' ' ' ' ' '

The number of recreational trips and the resulting state personal income impact are listed in Table 3-27
(from Tables IV-11, IV-12, IV-13, IV-16, IV-17, and 1V-18 in the Review). The income impacts for the
year 2010 have remained below the average (2001-2010) for all states.

“ Averages include the years 2001-2009 north of Cape Falcon, and 2001-2007 south of Cape Falcon.
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Table 3-27. Ocean recreational trips (in thousands) and resulting state personal income impacts (in thousands of real
2010 dollars)

California Oregon Washington

8 2| sz .| B| & . 2 & .

- 38 S a3 £ 8 S a8 E 38 S a3 E

o gl g| = gl E| g| 2| B| &| g| = g
& gl 2| B s| 2| £| E| 8| Z&| £| E g
> [§) a [ £ O a [ £ [§) a [ =
2001 69.9 | 95.2 | 165.1 | $14,330 | 18.2 | 102.4 | 120.6 | $7,699 412 | 724 | 1136 | $11,932
2002 86.6 | 123.4 | 210.1 | 18,008 | 157 | 91.9 | 107.6 | 6,805 370 | 574 94.4 10,429
2003 504 | 753 | 1346 | 11,908 | 23.4 | 121.1 | 1445 | 9,416 445 | 755 | 120.0 12,793
2004 97.7 | 121.0 | 218.7 | 19,469 | 21.1 | 124.6 | 1457 | 9,189 36.5| 731 | 109.5 10,920
2005 69.1 | 103.0 | 172.1 | 14571 99| 66.1| 76.0 | 4,653 317 | 58.9 90.6 9,306
2006 449 | 81.6 | 1265 | 10,151 8.0 | 544 | 623 | 3,799 245 | 39.1 63.6 6,951
2007 314 | 745 | 105.9 7909 | 114 | 769 | 883 | 5,395 26.7 | 45.9 72.7 7,712
2008 0.1 0.3 0.4 30 19| 285| 304 | 1,607 142 | 222 36.4 4,011
2009 0.6 4.7 5.4 310 | 126 | 719 | 845 | 5,377 29.4 | 695 98.9 9,229
2010 13.1 | 356 | 488 3,515 50| 483 | 533 | 3,033 265 | 54.4 80.8 7,976
Average
(2001- 473 715 | 1188 | $10,020 | 127 786 | 913 | $5,697 312 | 56.8 88.0 $9,126
2010)

3.4.9 Klamath River Fisheries

Data on Klamath River Chinook salmon harvest in river tribal and non-tribal recreational fisheries are
available at: http://www.pcouncil.org/salmon/salbluebook/salbluebook.html.

3.49.1 Tribal Fisheries

The Klamath and Trinity Rivers are considered a lifeline to tribal groups such as the Yurok and Hoopa
Valley Tribe. Salmon are not only integral to the health and wellness of tribal members, but also serve
important purposes during cultural and religious ceremonies that are deeply rooted in tradition and belief,
including in storytelling and the traditional fishing, processing, and cooking of salmon. Tribes have a
spiritual connection to their homelands and ceremonies, and salmon are a vital part of their identity and
subsistence as a culture. Ensuring the sustainability of salmon is extremely important to tribes.

In 2010, a total of 32,400 Chinook salmon were harvested by the Yurok and Hoopa Valley reservation
Indian gillnet fishermen, of which 94 percent were fall-run fish (30,400 Chinook). During 2004-2009, the
tribal gillnet fishermen harvested an average of 26,200 Chinook salmon annually, which includes an
average of 5,500 spring-run fish and an average of 20,600 fall-run fish annually (Table 3-28; from Table
B-5 in the Review). The average value of a commercial caught KRFC is worth about $45 per fish to the
tribal fisherman (Yurok Tribe report 2006).
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Table 3-28. Yurok and Hoopa Valley tribal fishery harvest of spring and fall-run Chinook salmon in the Klamath and
Trinity River Basin.

Year or Period Spring-run Fall-Run Subsistence Total
2004 8,700 26,000 19,400 34,700
2005 7,300 8,100 12,300 15,400
2006 4,400 10,700 15,100 15,100
2007 5,800 27,600 10,000 33,400
2008 3,400 22,900 13,800 26,300
2009 3,600 28,600 16,400 32,100
2010 2,000 30,400 16,900 32,400
Average (2004-2009) 5,500 20,600 14,500 26,200
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4.0 ANALYSIS OF ALTERNATIVES

The alternatives considered in this EA address five issues:
Stock classification

SDC

OFL/ABC/ACL frameworks

AMs

De minimis fishing provisions

agkrwdE

Alternatives for each of these issues will be analyzed to determine if there are significant effects on the
environment, and assessed for the relative effects among the alternatives.

Most of the Alternatives considered in this EA will only affect administrative functions and not biological
or socioeconomic environments. For example, the classification and SDC alternatives do not affect how
many fish of a particular stock are harvested, merely how they are categorized and reported in status
updates. AM alternatives largely designate existing FMP provisions, and otherwise dictate administrative
responses to stock status in the unlikely event that ACL alternatives do not affect harvest when they
should have. Only those alternatives that affect harvest control rules, specifically conservation objectives
(based on SDC), ACLs, and de minimis fishing provisions, have the potential to result in allowable
harvest that is different than under status quo management. This in turn has the potential to affect fish
resources (e.g., numbers of fish spawning), protected resources, and socioeconomic (e.g., numbers of fish
sold) environments.

4.1 Analysis of Environmental Impacts on Fish Resources

4.1.1 Effects on Target Species from Stock Classification Alternatives

Stock classification issues can be divided into three components:
1. Determining if stocks are in the fishery or not in the fishery.
2. Formation of stock complexes and indentifying indicator stocks.
3. Application of the international exception for ACLSs to stocks or stock complexes managed under
an international agreement.

4.1.1.1 Direct and Indirect Impacts

Stock classification is generally an administrative exercise that is descriptive in nature and does not
directly impact target species. The status Quo Alternative 1 would have no significant impacts on target
species; all stocks currently in the FMP are managed for MSY or an MSY proxy, ensuring the long term
productivity of those stocks are maintained. Alternatives 2 and 3, and FPA 4 result in stocks no longer
being in the fishery (Canadian stocks, Mid-Columbia spring and Upper Columbia River fall Chinook, and
Puget Sound pink salmon). Classifying Mid-Columbia River Spring and Columbia River fall Chinook,
and Fraser and Puget Sound pink salmon as ECs or omitting them from the FMP would not substantively
change fishery management as these stocks are currently excepted from the FMP overfishing criteria due
to low impacts in Council-area fisheries. The basis for the current treatment of these stocks is that
changes to Council-area management would have negligible effect on stock status. Therefore, removing
these stocks from Council management authority would have no significant impacts to these stocks.
Other stocks that are currently excepted from the FMP overfishing criteria because of low impacts in
Council-area fisheries could became subject to actions associated with SDC triggers for overfishing,
overfished, etc. These indirect impacts to Council-area fisheries and other target stocks would be
negligible since such actions would be unlikely to significantly affect Council-area fisheries; only
fisheries that have substantive impacts on a stock would likely be affected by changes in stock status.
Under all Alternatives, including status quo Alternative 1, these stocks would still be managed by the
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relevant agencies currently responsible for maintaining their status; therefore, no change in impacts to
target species and no significant impacts to target species would be expected under any of the
Classification Alternatives.

The formation of stock complexes would not result in any changes to Council-area fishery management
as the complexes being proposed reflect current management practices. Under the status quo stock
classification Alternative, KRFC and SRFC currently function as indicator stocks for ocean Chinook
fishery management south of Cape Falcon because of a lack of information for other stocks. Stocks in the
FNMC and Mid-C Sp Chinook complexes are currently exempt from FMP overfishing criteria due to
their low impacts in Council-area fisheries. The FNMC stocks are generally subject to management
under the PST, and the Mid-C Sp is proposed as either an EC or, under FPA 4, for omission from the
FMP. Describing these stocks as a complex would not change the manner in which these stocks were
managed relative to the status quo Alternative, and no significant impacts would result from formation of
stocks complexes.

Application of the international exception for ACLs would allow stocks subject to the PST to continue
under that management authority. Stocks that are not proposed to have the international exception
applied are currently not managed under the PST, and therefore no change in management for those
stocks and no significant impacts to Council-managed stocks would result from the International
Exception Alternatives, including the status quo Alternative.

Stock classification alternatives would not have direct impacts on target species. Under the status quo
Alternative, all stocks are managed to meet MSY or MSY proxy conservation objectives, either through
the Council process or other authorities where fisheries intercept the stocks (e.g., PSC, freshwater
fisheries), and significant negative impacts are not expected. Management of the stocks and constraints
on the fisheries would not change relative to status quo because the stock classification Alternatives do
not propose changes to conservation objectives; stocks subject to the PST would continue to be managed
as such; ESA-listed stocks would continue to have their management deferred to consultation standards;
and hatchery stocks would not constrain fisheries. Revising or forming new stock complexes would not
change the indicator stocks currently used to manage fisheries. Therefore, no significant impacts to target
species would be expected from any of the Classification alternatives.

4.1.2 Effects on Target Species from SDC Alternatives

Categorizing stock status according to SDC is generally an administrative exercise that is descriptive in
nature. Changing the criteria, therefore, will not directly affect target species; however, there may be
some indirect effects associated with Council actions to SDC triggers. For example, when overfishing is
identified, the Council is required to take action to end overfishing immediately. If SDC would result in
more timely detection and identification of overfishing, management actions to prevent stocks from
becoming overfished could be implemented sooner, increasing the probability of achieving MSY in the
long-term.

4.1.2.1 Overfishing

To evaluate the effects of the overfishing SDC alternatives on target species, annual exploitation rates
from 1983 to 1986-forward for SRFC, KRFC, Columbia River summer Chinook, Washington Coastal
coho, and Puget Sound coho were judged against the SDC in order to retrospectively determine the
relative frequency of years that each stock would have been designated as subjected to overfishing. The
analysis used the best currently available estimate of Fygsy for each of these stocks in making this
determination; if a direct estimate of Fysy was unavailable, the proxy values of 0.78 for Chinook was
used (see Appendix C). Fusy for Puget Sound coho represent the normal exploitation rates used in the
FMP conservation objectives. Fysy for Washington Coastal coho were based on the PSC maximum
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allowed exploitation rate of F=0.65, which was more conservative than the estimates obtained from stock
recruitment data used in Coho FRAM, except for Quillayute fall coho, which had an Fysy estimate of
0.59 (Appendix E). Status quo overfishing was assumed to be the result of triggering an overfishing
concern where elimination of fishing mortality in any one of those years would have resulted in not
triggering an overfishing concern. The analysis assumes that the stocks were managed to achieve
conservation and management objectives in place at the time, and that exploitation rates were not adjusted
to reflect how stocks might have been managed had updated estimates of Fysy, alternative SDC, or other
alternative management requirements been in place (e.g., ACLs, rebuilding measures).

Results: Based on the comparison of historical exploitation rates to Fysy, it appears that many stocks
experienced exploitation rates exceeding Fusy (FPA 2 overfishing SDC) frequently prior to the mid-early
1990’s. Since that time, overfishing has not been observed for the stocks analyzed (Table 4-1). The
lower exploitation rates observed since the mid 1990’s were largely the result of ocean fishery constraints
for ESA-listed stocks, adoption of exploitation rate management for PST stocks, constraints in Canadian
fisheries to address stock depression for several Canadian stocks, and management constraints on KRFC.
The assessment of effects assumes that management under the overfishing SDC FPA 2 would have
similar frequencies of overfishing determinations as those observed since the late-1990s (after the most
recent ESA listings). Compared to the status quo Alternative, it is expected that overfishing would be
determined less frequently, in fact rarely, under FPA 2 (Table 4-1). This is because the status quo
Alternative depends on abundance, influenced by environmental factors, and is more likely to result in a
determination of overfishing than FPA 2, which is based on F alone.

With respect to target species, FPA 2 overfishing SDC should have indirect positive effects compared
with the status quo Alternative because the SDC are more objective than the status quo Alternative and
criteria are assessed annually rather than only after the stock is determined to be overfished. As a result,
management actions would be more responsive, and overfishing would end sooner; however, based on the
results in Table 4-1 since the mid-1990’s, the need for such actions would be expected only rarely.

For Washington coast coho, an additional comparison is presented to illustrate the difference in the choice
of MFMT between Appendix E estimates (best available science) and F=0.65 (FPA 5, consistent with
PST). For Quillayute fall coho, the Appendix E MFMT value (F=0.59) would have resulted in two
additional overfishing determinations than FPA 5 MFMT (1991 and 1993). For Grays Harbor, Queets,
and Hoh coho, the Appendix E MFMT values (F=0.69, 0.68, and 0.69) would have resulted in one
(1993), one (1992), and two (1991, 1997) fewer overfishing determinations, respectively. However, in
recent years there would have been no differences in overfishing determinations for the Washington
coastal stocks, which reflect the foreseeable future.

The difference in frequency of overfishing determinations between the FPA 2 and the status quo
Alternative would have positive, but negligible, impacts to target species; therefore, impacts on target
species from FPA 2 overfishing SDC would not be significant.
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Table 4-1.  Retrospective analysis of overfishing occurrences based on status determination criteria alternatives for
select stocks. Analysis assumes fisheries were managed to meet objectives in place at the time, not those
associated with the Alternatives.

SRFC: Fysy = 0.78 Rel Freq. OF'ing
Alt 1-Status Quo: S(t,t-1,t-2)<122,0008&C+S>122,00C || W
PAZ )= Fum I N N 222
KRFC: Fusy = 0.72

Alt 1-Status Quo: S(t,t-1,t-2)<35,0008&C+S>35,000 17.4%
Alt 1b-Status Quo: S(t,t-1,t-2)<Sysy 13.0%
FPA 2: F(t) > Fusy || 4.0%
CRSu: SMSY = 0.75

Alt 1-Status Quo: S(t,t-1,t-2)<37,0418C+5>37,041 0.0%
FPA 2: F(t) > Fusy 0.0%
Grays Harbor Coho: Fysy = 0.65

Alt 1-Status Quo: S(t,t-1,t-2)<35,400&C+S>35,400 || B s

8.7%

| | 13.0%

Alt 2: F(t) > Fusy=0.69
FPA 2: F(t) > Fusy

Queets Coho: Fysy = 0.65
Alt 1-Status Quo: S(t,t-1,t-2)<5,800&C+S>5,800 || B 200%

Alt 2: F(t) > Fysy=0.68 21.7%
FPA 2: F(t) > Fusy 26.1%

Hoh Coho: Fysy = 0.65
Alt 1-Status Quo: S(t,t-1,t-2)<2,000&C+S>2,000

Alt 2: F(I) > Fusy=0.69
FPA 2: F(t) > Fysy

0.0%
21.7%

|| 30.4%

Quillayute Fall Coho: Fysy = 0.65

Alt 1-Status Quo: S(t,t-1,t-2)<6,300&C+S>6,300 0.0%

Alt 2: F(t) > Fygy=0.59 . H B 17.4%

FPA 2: F(t) > Fusy=0.65 8.7%

Strait JDF coho: Fysy = 0.60
Alt 1-Status Quo: S(t,t-1,t-2)<14,800&C+S>14,800
FPA 2: F(t) > Fusy

B k3%

13.0%

Skagit coho: Fysy = 0.60
Alt 1-Status Quo: S(t,t-1,t-2)<30,000&C+S>30,000 14.3%

FPA 2: F(t) > Fusy H 21.7%

Hood Canal coho: Fysy = 0.65
Alt 1-Status Quo: S(t,t-1,t-2)<21,500&C+S5>21,500 0.0%
FPA 2: F(t) > Fysy 34.8%
Stilliguamish coho: Fysy = 0.50
Alt 1-Status Quo: S(t,t-1,t-2)<17,000&C+S>17,000 || || 9.5%
FPA 2: F(t) > Fusy I B 43.5%
Snohomish coho: Sysy = 0.60
Alt 1-Status Quo: S(t,t-1,t-2)<70,000&C+5>70,000 || || 9.5%
FPA 2: F(t) > Fusy T B 34.8%
M T NN O 00O O d N MW O~ 0 NDO JdNMSTLW O~ 0D
vear 5355588353538 2 58288888
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41.2.2 Overfished

To evaluate the effects of the overfished SDC alternatives on target species, annual spawning
escapements from 1970-forward (STT 2011a) for six Chinook and nine coho stocks were judged against
the SDC in order to retrospectively determine the relative frequency of years that each stock would have
been designated as overfished. In making this determination, Alternatives 2 through 4 were based on the
best currently available estimate of Sysy; FPA 5 used either the best available estimate or a more
conservative management objective for SMSY, as adopted by the Council, and Alternative 1 (status quo)
used the current conservation objective value, or if a range, the low end of the range. The analysis
assumes that the stocks were managed to achieve conservation and management objectives in place at the
time, and that spawning escapements were not adjusted to reflect how stocks might have been managed
had updated estimates of Sysy, alternative SDC, or other alternative management requirements been in
place (e.g., ACLs, rebuilding measures).

Chinook: the Chinook stocks assessed include:
SRFC,

KRFC,

Columbia River summer,

Hoh fall,

Queets spring/summer, and
Quillayute summer.

All of the Chinook stocks analyzed would be in the fishery under all classification Alternatives, and
KRFC, SRFC, and Hoh fall Chinook would serve as indicator stocks for the SONC, CVF, and FNMC
complexes, respectively. The three FNM Chinook stocks are not all-inclusive, but represent the range of
results that could be expected from other FNMC Chinook complex stocks.

The bases of Chinook Sysy used for this analysis were as follows:

e SRFC: Sysy corresponding to the lower end of the current conservation objective range of 122,000-
180,000, and adopted by the Council as Sysy.

e KRFC: an Sysy estimate of 40,700 natural area adult spawners (STT 2005).

e Columbia River summer Chinook: an Sysy estimate of 12,143 (CTC 1999).

o Hoh fall and Quillayute summer Chinook: Sysy estimates of 1,200 and 1,200, respectively (Cooney
1984).

e Queets spring/summer Chinook: an Sysy estimate of 700 as listed in the Salmon FMP (PFMC 2007).

Coho: The Coho stocks assessed include:
e Grays Harbor,

Queets,

Hoh,

Quillayute,

Strait of Juan de Fuca,

Skagit,

Hood Canal,

Stillaguamish, and

Snohomish.

All of the coho stocks would be in the fishery under all classification Alternatives.

The bases of Coho Sysy and Sysp used for this analysis were as follows:
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e Grays Harbor: A direct estimate of Sysy was not available for Grays Harbor coho, but the FMP
conservation objective is based on an estimate of Sysp. Therefore, Sysy for Grays Harbor coho was
calculated using the following relationship: Sysy = Susp X Fmsy- Fmsy for Grays Harbor coho was
estimated at 0.69 (Appendix E), resulting in an Sysy estimate of 24,436.

¢ Hoh: an estimate of Sysy derived from the stock recruitment analysis in Appendix E. The status quo
conservation alert criteria use the lower end of the range of Sysy estimates identified in the current
FMP (Lestelle et al. 1984).

e Queets and Quillayute: The lower end of the range of Sysy estimates identified in the current FMP
(Lestelle et al. 1984), and adopted by the Council as Sysy-

e Puget Sound stocks: Sysy estimates derived from the allowable normal exploitation rate applied to the
normal/low preseason abundance breakpoint.

Results: The results of the analysis indicate that for most stocks, overfished status would have occurred
periodically, and that the stocks would have remained depressed for a few years before rebuilding (Tables
4-2, 4-3, 4-4). Three periods of general stock depression were observed in the analysis: one in the early
1980’s, one in the early 1990’s, and one in the mid-2000’s. The duration of stock depression was
generally ranged from three to six years. While the pattern was not observed in all stocks, it was
prevalent enough to suggest that cyclical, broad-scale changes in environmental conditions likely underlie
these periods of stock depression, e.g., shifts in ocean productivity regimes or extended droughts. The
analysis of effects assumes that management under the overfished SDC Alternatives would have similar
frequencies and durations of overfished determinations as those observed since the late-1990s (see
Section 4.2.1 of this EA).

The Alternatives based on multi-year means or consecutive years would have less frequent overfished
determinations than those based on single a year for a given MSST percentage of Sysy. They also would
tend to start later and end no earlier than the annual Alternatives, meaning the duration of the overfished
status would generally be longer for the multi-year Alternatives. Annual Alternatives also exhibited more
of a tendency for short (single year) determinations to occur, as expected, due to the natural variability of
salmon abundance. This feature of annual Alternatives would necessitate frequent assessments, which
may not be completed before the stock rebuilds. If the cause of such frequent determinations was natural
variability in population abundance, the determination would not represent a real risk to the capacity of
the stock to produce MSY on a continuing basis.

In terms of the relative frequency of overfished determinations, status quo (Alternative 1) was most
similar to FPA 5 and Alternative 4b (Figure 4-1). Ranking the Alternatives by the relative frequency of
overfished determinations indicates that Alternative 4 had the lowest frequency, followed by Alternative
3, then Alternative 2, then FPA 5, then Alternative 1, then Alternatives 4b, 3b, and 2b with the highest
frequency.

Effects on target species would reflect these ranks, with Alternative 4 having the greatest risk of negative
effects to target species; Alternative 2b would have the least risk to target species; however, the difference
in risk to target species between Alternatives 2b and 4 should be negligible if Alternative 4 accurately
reflects abundance from which salmon stocks can recover to MSY levels without reduction in the long-
term stock reproductive potential. Based on the patterns observed in Tables 4-2, 4-3, and 4-4, it appears
that this is the case, since most stocks have had 3-year (or longer) mean spawning escapements less than
0.5*Sysy and have subsequently recovered. The NS1Gs also recommend 0.5*Sysy as an appropriate
reference point for overfished SDC, particularly given the high productivity and short life-cycle of
salmon. Use of the multi-year mean also helps ensure that overfished determinations represent more than
natural variation in stock abundance, and thus reduces potential negative effects on the socioeconomic
environments. The most appropriate metric for lognormally distributed abundance data is the geometric
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mean, not the arithmetic mean; therefore, Alternatives 3 and 3b, and FPA 5, are better suited to assessing
salmon abundance status than Alternatives 4 and 4b. The geometric mean is currently used in other
aspects of salmon assessment and management, including the ongoing status reviews of all ESA-listed
species being conducted by NMFS.

The determination of stock status would not have significant effects on target species or fisheries since
there are no required actions associated with the overfished determination that would automatically
change conservation objectives or control rules. In the event of an overfished determination, the Council
will direct the STT to propose a rebuilding plan which could include temporary changes in the control
rule designed to help rebuild the stock.
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Table 4-2.  Retrospective analysis of overfished and rebuilt (R) occurrences based on status determination criteria alternatives for select Chinook stocks.

Analysis assumes fisheries were managed to meet objectives in place at the time, not those associated with the alternatives. (Page 1 of 2)

SRFC: Spsy = 122,000 Rel Freq. OF'd
Alt 1-Status Quo: S(t,t-1,t-2)<122,000 | R M 53
Alt 2: S(t) < 0.5*Sysy 2.5%
Alt 2b: S(t) < 0.75*Sysy . R 10.0%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy . 2.6%
Alt 4: 3-Yr Average < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy 2.6%
FPA 5 (3b): 3-Yr GeoMean < 0.75*Sysy 2.6%
KRFC: SMSY = 40,700
Alt 1-Status QuoS(t,t-1,t-2)<35,000 R R 30.0%
Alt 1b: S(t,t-1,t-2)<Sysy R R 30.0%
Alt 2: S(t) < 0.5*Sysy R R 15.6%
Alt 2b: S(t) < 0.75*Sysy R R - R 34.4%
Alt 3: 3-Yr GeoMean < 0.5*Sysy R 10.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy R R 30.0%
Alt 3¢: 3-Yr GeoMean < 0.86*Sysy R | B R 40.0%
Alt 4: 3-Yr Average < 0.5*Sysy R 6.7%
Alt 4b: 3-Yr average < 0.75*Sysy R R 30.0%
FPA 5 (3b): 3-Yr GeoMean < 0.75*Sysy R R 30.0%
CRSuU: Sysy = 12,143
Alt 1: S(t,t-1,1-2)<Snsy | B 3.4%
Alt 2: S(t) < 0.5*Sysy 0.0%
Alt 2b: S(t) < 0.75*Sysy - R . R 9.7%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy 0.0%
Alt 4: 3-Yr Average < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy 0.0%
FPA 5 (3): 3-Yr GeoMean < 0.5*Sysy 0.0%
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Table 4-2. Retrospective analysis of overfished and rebuilt (R) occurrences based on status determination criteria alternatives for select Chinook stocks. Analysis assumes
fisheries were managed to meet objectives in place at the time, not those associated with the alternatives. (Page 2 of 2)

Hoh Fall: Sysy = 1,200 Rel Freg. OF'd
Alt 1: S(t,t-1,t-2)<Spsy 0.0%
Alt 2: S(t) < 0.5*Spysy 0.0%
Alt 2b: S(t) < 0.75*Sysy 0.0%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy 0.0%
Alt 4: 3-Yr Awverage < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy 0.0%
FPA 5 (3): 3-Yr GeoMean < 0.5*Sysy 0.0%
Queets Spring/Summer: Sysy = 700

Alt 1: S(t,t-1,t-2)<Sysy 25.0%

15.2%
32.4%

Alt 2: S(t) < 0.5*Sysy
Alt 2b: S(t) < 0.75*Sysy | E B

Alt 3: 3-Yr GeoMean < 0.5*Sysy 9.4%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy 34.4%
Alt 4: 3-Yr Average < 0.5*Sysy 6.3%
Alt 4b: 3-Yr Average < 0.75*Sysy 34.4%
FPA 5 (3): 3-Yr GeoMean < 0.5*Sysy 9.4%
Quillayute Summer: Sysy = 1,200
Alt 1: S(t,t-1,t-2)<Susy | EED
Alt 2: S(t) < 0.5*Sysy 11.8%
Alt 2b: S(t) < 0.75*Sysy | B BB 35.3%
Alt 3: 3-Yr GeoMean < 0.5*Sysy R 3.1%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy R _ 28.1%
Alt 4: 3-Yr Average < 0.5*Sysy 3.1%
Alt 4b: 3-Yr Average < 0.75*Sysy B 25.1%
FPA 5 (3): 3-Yr GeoMean < 0.5*Sysy R 3.1%
O d N M T WO O~ 0O O d AN MSTLW O WO O d N M T LW O 0D O JdANM T LW O~ ®OD
556560060000 rersdaaces833838388
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Table 4-3.  Retrospective analysis of overfished and rebuilt (R) occurrences based on status determination criteria alternatives for Washington Coastal coho
stocks. Analysis assumes fisheries were managed to meet objectives in place at the time, not those associated with the alternatives. (Page 1 of 2)

Grays Harbor: Sysy = 24,426 Rel Freq. OFd
Alt 1-Status Quo: S(t,t-1,t-2)<35,400 (Swsp) | B | B R 12.5%
Alt 2: S(t) < 0.5*Spysy R 2.9%
Alt 2b: S(t) < 0.75"Sysy 3l E | B | B 14.7%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy . R 3.1%
Alt 4: 3-Yr Average < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy 0.0%
FPA 5 (3b): 3-Yr GeoMean < 0.75*Sysy | B 3.1%
Queets coho: Sysy = 5,800 (lower end of 5,800-14,500 range) 5,500 Appendix E

Alt 1-Status Quo: S(t,t-1,t-2)<5,800 R R R R 25.0%
Alt 1b: S(t,t-1,t-2)<Smsy = Appendix E R R 21.9%
Alt 2: S(t) < 0.5*SMSY = Appendix E R R R R 11.8%
Alt 2b: S(t) < 0.75*Sysy =Appendix E R R R R 14.7%

Pyl

Alt 3: 3-Yr GeoMean < 0.5*Sysy = Appendix E 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy = Appendix E B B - 15.6%
Alt 4: 3-Yr Average < 0.5*Sysy = Appendix E 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy = Appendix E R 9.4%
FPA 5. 3-Yr GeoMean < 0.75*Sysy = lower end | | R R 21.9%
O d N M T WO O 00O O d AN M STETLW OO O dNMTLW O~ 0O dNMSTLW O~ 0o
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Table 4-3. Retrospective analysis of overfished and rebuilt (R) occurrences based on status determination criteria alternatives for Washington Coastal coho stocks. Analysis
assumes fisheries were managed to meet objectives in place at the time, not those associated with the alternatives. (Page 2 of 2)

Hoh: Sysy = 3,500 (midpoint of 2,000-5,000 range) 2,520 Appendix E

Alt 1-Status Quo: S(t,t-1,t-2)<2,000 0.0%
Alt 1b: S(t,t-1,t-2)<Sysy = Apendix E . R . R . R 9.4%

Alt 2: S(t) < 0.5*Sysy = Appendix E R 2.9%
Alt 2b: S(t) < 0.75*Sysy =Appendix E . R . R . R . R 17.6%

Alt 3: 3-Yr GeoMean < 0.5*Sysy = Appendix E 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy = Appendix E | R 3.1%
Alt 4: 3-Yr Average < 0.5*Sysy = Appendix E 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy = Appendix E 0.0%
FPA 5 (3b): 3-Yr GeoMean < 0.75*Sysy = Appendix E . R 3.1%
Quillayute: Sysy = 6,300 (lower end of 6,300-15,800 range) 5,873 Appendix E
Alt 1-Status Quo: S(t,t-1,t-2)<6,300 0.0%
Alt 1b: S(t,t-1,t-2)<Sysy = Apendix E 0.0%
Alt 2: S(t) < 0.5*Susy = Appendix E R 2.9%
Alt 2b: S(t) < 0.75*Sysy =Appendix E | B R || 11.8%
Alt 3: 3-Yr GeoMean < 0.5*Sy,sy = Appendix E 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy = Appendix E 0.0%
Alt 4: 3-Yr Awverage < 0.5*Sysy = Appendix E 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy = Appendix E 0.0%
FPA 5: 3-Yr GeoMean < 0.75*Sysy = lower end 0.0%
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Table 4-4. Retrospective analysis of overfished and rebuilt (R) occurrences based on status determination criteria alternatives for Puget Sound coho stocks.
Analysis assumes fisheries were managed to meet objectives in place at the time, not those associated with the alternatives. (Page 1 of 2)
Strait JDF: Sysy = 10,978 7,007 (low Sysy®)  64% Sysy Rel Freq. OFd

Alt 1: S(t,t-1,t-2)<Sysy . R 25.9%

| E
Alt 2: S(t) < 0.5*Spsy R R 10.3%
Alt 2b: S(t) < 0.75*Sysy R R 24.1%

Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy R . 22.2%
Alt 4: 3-Yr Awverage < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy R . R 18.5%
FPA 5: 3-Yr GeoMean < Low Sysy . 3.7%
Skagit: Sysy = 25,000 14,857 (low Sysy®)  59% Sysy
Alt 1: S(t,t-1,t-2)<Spsy . R 18.5%
Alt 2: S(t) < 0.5*Sysy R R 17.2%
Alt 2b: S(t) < 0.75*Sysy RIN R 37.9%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 7.4%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy || R 33.3%
Alt 4: 3-Yr Average < 0.5*Sysy 7.4%
Alt 4b: 3-Yr Average < 0.75*Sysy . R 29.6%
FPA 5. 3-Yr GeoMean < Low Swsy || R 22.2%
Hood Canal: Sysy = 14,350 10,750 (low SMSYa/) 75% Spsy
Alt 1: S(t,t-l,t-2)<SM3Y 0.0%
Alt 2: S(t) < 0.5*Sysy R 3.4%
Alt 2b: S(t) < 0.75*Sysy R 3.4%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy R 3. 7%
Alt 4: 3-Yr Average < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy 0.0%
FPA 5 (3b): 3-Yr GeoMean < 0.75*Sysy | R 3.7%
O d N M T WO O~ 0O O d AN MSTLWW O 0D O AN M ST LW O~ 0D O dJdANMTLWW O~ 0D
N IS DD DD 0 00 0 W WOWOMOWOWOWOo O O O O O O O O O O OO O O O O O O O
Year 2223222233332 222233333323222333322323 1 8RRKENR
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Table 4-4. Retrospective analysis of overfished occurrances based on overfished status determination criteria alternatives for Puget Sound coho stocks. Analysis assumes
fisheries were managed to meet objectives in place at the time, not those associated with the alternatives. (Page 2 of 2)

Stilliguamish: Sysy = 10,000 6,100 (low Sysy?) 61% Spysy
Alt 1: S(t,t-1,t-2)<Spsy 0.0%
Alt 2: S(t) < 0.5*Spsy 0.0%
Alt 2b: S(t) < 0.75*Sysy .E. R . R 8.1%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy 0.0%
Alt 4: 3-Yr Average < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy 0.0%
FPA 5: 3-Yr GeoMean < Low Sysy 0.0%
Snohomish: Smsy = 50,000 31,000 (lOW SMSYa/) 62% Swmsy
Alt 1: S(t,t-1,t-2)<Spsy 0.0%
Alt 2: S(t) < 0.5*Spsy 0.0%
Alt 2b: S(t) < 0.75"Syey | B PR 54%
Alt 3: 3-Yr GeoMean < 0.5*Sysy 0.0%
Alt 3b: 3-Yr GeoMean < 0.75*Sysy 0.0%
Alt 4: 3-Yr Awverage < 0.5*Sysy 0.0%
Alt 4b: 3-Yr Average < 0.75*Sysy 0.0%
FPA 5: 3-Yr GeoMean < Low Sysy 0.0%
O 4 N M T WO O~ 00O O Jd AN M T LW O 0O O dAN M T LW O~ 00O 4N M ITW O~ 0o
I~ I IS0 00 W OWOoWWOoMm®OaMM OO DD DO OO0 O O O O © O O
Year 23222 J333333FJFTFAA2FJJI223J32JZ3IKIIRLKK|IKIRKR

—

a/ Low MSY refers to the spawning escapement associated with the low/critical abundance break-point multiplied by the low exploitation rate as represneted in the FMP
consernvation objective matrix of allowable exploitation rates (i.e., Comprehensive Coho Agreement). This represents Sysy at low stock specific productivity lewels.
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Figure 4-1. Relative frequency of overfished occurrences for status determination criteria alternatives for various Chinook and coho stocks presented in Tables
4-2, 4-3, and 4-4,
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4.1.2.3 Approaching Overfished

The analysis of environmental effects on target species from the approaching overfished SDC alternatives
would follow the same pattern as the overfished SDC alternatives in terms of expected frequency and
relative differences between alternatives. Similarly, there would be no significant effects on target
species or fisheries since there are no required actions associated with the approaching overfished
determination that would change conservation objectives or control rules.

4.1.2.4 Rebuilt

To evaluate the effects of the rebuilt SDC alternatives on target species, annual spawning escapements
from 1986-forward (STT 2011a) for six Chinook and nine coho stocks were judged against the SDC in
order to retrospectively determine the year in which rebuilding would have been achieved given the
corresponding overfished SDC. In making this determination, the same assumptions made under the
Overfished analysis were used.

Results: Rebuilt status would be achieved at about the same time for all single-year SDC alternatives,
usually the year following the overfished status determination, and almost always within three years
(Tables 4-2, 4-3, and 4-4). The results were similar for multi-year SDC alternatives, although the rebuilt
status was generally achieved two years after the Overfished status ended. These rapid rebuilding times
are indicative of the relatively high productivity and resilience of salmon populations and because from
one year to the next, spawning returns are largely independent of each other, relying on separate broods.

The status quo Alternative showed rebuilding occurring the year after the overfished status ended, as
expected, since there was no difference between the overfished and rebuilt reference points (Tables 4-2,
4-3, and 4-4). The other single-year SDC alternatives (2, and 2b) would usually result in rebuilt status the
year after the overfished status ended, but not always. Rebuilt alternatives relying on achieving a multi-
year mean (3, 3b, 4, 4b, and FPA 5) would most often be rebuilt two years after the overfished status
ended, but occasionally up to four or five years. The longer rebuilding period compared to single year
SDC Alternatives would be expected because the criteria was intended to require multiple broods
contribute to the rebuilt status. However, there was evidence that one strong return year could compel
rebuilt status across all Alternatives. This was exemplified by the 1995 return year of KRFC, which
would have resulted in rebuilt status for all Alternatives, regardless of when the overfished status ended.

Impacts to target species from the multi-year SDC Alternatives could have a beneficial effect compared to
single year Alternatives if a rebuilding plan was adopted that changed the conservation objective or
control rule because a longer rebuilding period could increase the genetic diversity of the population by
ensuring that more than one strong brood contributes to the rebuilt population. However, there are no
requirements to change conservation objectives or control rules during a rebuilding period, and to assume
that action would be speculative; therefore, no significant effects from the rebuilt criteria Alternatives
would be expected absent such a rebuilding plan.

4.1.3 Effects on Target Species from ACL Framework Alternatives

The ACL framework alternatives are based on establishing limits on F (Fagc/FacL), as a percentage of
Fusy. Therefore, an analysis similar to that presented in Section 4.1.2.1 for overfishing SDC was used to
assess impacts to the environment.
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ACL Alternatives only affect target stocks for which ACL provisions of the MSA are applicable (Section
2.3). For the Salmon FMP these currently are SRFC and KRFC, indicator stocks for the CVF and SONC
Chinook complexes, respectively.

4.1.3.1 Direct and Indirect Effects

To evaluate the effects of the ACL alternatives on target species, annual exploitation rates for SRFC and
KRFC were judged against the ACL in order to retrospectively determine the relative frequency of years
that each stock would have exceeded the ACL. The analysis used the best currently available estimate of
Fusy for each of these stocks in making this determination; for SRFC a direct estimate of Fysy was
unavailable, and the proxy value of 0.78 for Chinook was used (Appendix C). The analysis assumes that
the stocks were managed to achieve conservation and management objectives in place at the time, and
that exploitation rates were not adjusted to reflect how stocks might have been managed had updated
estimates of Fysy, alternative SDC, or other alternative management requirements been in place (e.g.,
rebuilding measures).

Results: Based on the comparison of historical catch to Caci (Alternative 2), it appears that SRFC
experienced excessive exploitation rates frequently prior to the mid-early 1990’s. Since that time, catch
exceeding Cac. Was observed only once, in 2004 (Table 4-5). The lower catch rates observed since the
mid 1990’s are largely the result of ocean fishery constraints for ESA-listed stocks and management
constraints on KRFC. Catch exceeding Cac. for KRFC was observed only once, in 1990.

Assuming future frequency of exceeding ACLs would be similar to those since the mid-1990s in the
retrospective analysis (Table 4-5), the impacts to salmon populations compared to status quo would be
essentially the same as overfishing SDC FPA 2 (Section 4.2.1 of this EA), which was determined to not
be significant. The difference between the overfishing SDC FPA 2 and the ACL Alternatives illustrates
the effect of including the uncertainty tiers in the ABC control rule. There is no detectable difference for
KRFC, and there would be a slightly greater chance of constraining harvest of SRFC under the ACL
alternatives.

The analysis for Sac. (FPA 3 and Alternative 3b) is parallel to that of Cac.. The S-based alternative
would require a full run-reconstruction analysis to estimate annual exploitation rates, which would
include estimates of S and C; therefore, there would be no advantage of one alternative over the other
with respect to assessing compliance with the ACL. The results of the analysis for Sac. for the FPA 3
and Alternative 3b are identical relative to the probability of failing to achieve Cac, and no significant
impacts would be expected (Table 4-5).

Alternatives 2, and 3b, and FPA 3 for ACLs could have direct positive effects compared to the status quo
Alternative because it would limit exploitation rates on SRFC to something (10 percent) less than Fysy.
Compared to the status quo Alternative, application of any of the ACL alternatives would reduce the risk
of overfishing by limiting fishing so that escapement levels that account for scientific uncertainty with
respect to overfishing rates would be targeted. However, because the expected frequency limiting
fisheries to comply with the ACL is extremely low based on historical fishing levels, any long-term
impacts to the stocks would not be significant.

For this analysis, comparison to the status quo Alternative assumes no action in the existing SDC

framework (i.e., Alternative 1 SDC, status quo). As a result of this assumption, the analysis of effects

from implementing an ACL framework differs from the analysis of overfishing SDC Alternative 2 only

by a matter of degree because both actions propose to use exploitation rates to limit impacts to stocks, one

at Fysy and one incorporating into the determination of ACL a buffered level of Fysy (Fasc)
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Additionally, the ACL control rules proposed for KRFC are nearly identical to the current F limit in the
FMP conservation objective. Assuming the more conservative management framework is maintained,
there would be small effects to target species associated with the proposed ACL Alternatives for KRFC.

Table 4-5. Retrospective analysis of ACL compliance for C- and S-based alternatives for SRFC and KRFC
(indicator stocks for CVF and SONC Chinook complexes, respectively). Analysis assumes fisheries were managed
to meet objectives in place at the time, not those associated with the alternatives.

SRFC: Fpgc = 0.70 Rel Freq. > ACL
Alt 1-Status Quo: S(t,t-1,t-2)<122,0008C+S>122,000 B s3%
Alt 2, 3b, and FPA 3: C(t) > Cact; S(t) < Sact || 51.9%
KRFC: Fagc = 0.68

Alt 1-Status Quo: S(t,t-1,t-2)<35,000&C+S>35,000 0.0%
Alt 1b-Status Quo: S(t,t-1,t-2)<Susy 0.0%

Alt 2, 3b, and FPA 3: C(t) > CacL; S(t) < SacL 4.0%

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2004
2005
2006
2007
2008
2009

2001
2002
2003

Year

4.1.4 Effects on Target Species from Accountability Measures

Most of the AMs considered are administrative in nature and do not directly impact target species. For
example, AM alternatives, if triggered, require reevaluation of the ACL framework without requiring any
actions that would change fishery impacts on salmon populations. Some AMs such as in-season action
authority facilitate administration of fishery regulations, while others require such things as notification of
status, development of assessments. One currently required action in the FMP that could be classified as
an AM requires closing Council-area fisheries if a stock is projected to not meet its conservation
objective, triggering an overfishing concern.

Status Quo Alternative 1 would retain the conservation alert action for stocks not excepted from the
provision (e.g., KRFC de minimis fishing provision). Based on the current salmon FMP, the conservation
alert action would be required only for SRFC. The conservation alert action directly affects salmon
populations south of Cape Falcon by substantively reducing harvest rates in ocean fisheries in some years.
These effects would be a benefit to the target population (SRFC). The effects to other stocks would
depend on their status in the year of the conservation alert. If other targets stocks are also depressed, they
may benefit from the protections provided through the conservation alert. If stocks are relatively healthy
and expected to exceed their Sysy escapement levels, the protections would provide negligible benefits to
the target stocks, but could allow for higher harvest rates in other fisheries.

Alternative 2 and FPA 3 would remove the required action under a conservation alert, and therefore,
harvest of SRFC (and other stocks in a mixed-stock ocean fishery) could occur when SRFC are projected
to fall short of their spawning escapement conservation objective. However, based on de minimis fishing
alternatives (Sections 2.5 and 4.1.5 of this EA), by definition, any fishing impacts occurring at stock
abundance that would trigger a conservation alert would have no effect on long-term productivity of the
stock. Therefore, effects on target species under AM Alternative 2 and FPA 3 are not expected to be
significant. There would be no difference in the effects on target species between Alternative 2 and FPA
3.

4.1.5 Effects on Target Species from De minimis Fishing Alternatives

De minimis fishing provisions are intended to allow harvest at low stock abundance in exchange for
reduced future production; however, by definition, de minimis means lacking significance or importance.
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Therefore, the effects on target species from the alternatives should not be significant. Any harvest
strategy that reduces abundance to less than Sysy will, nonetheless, increase risks of negative population
effects. Because SRFC and KRFC are indicator stocks for the CVF and SONC complexes, the risks
associated with those stocks could potentially affect risk to the other component stocks within the
complex. The potential negative effects were analyzed as follows:

o Risk of overfishing: A quantitative risk assessment was not available, so risk from the alternative
de minimis fishing alternatives will be ranked qualitatively.

o Risk of becoming overfished: The initial criterion will be a probability greater than 50 percent of
falling below MSST for any given abundance projection. Alternatives will be ranked
gualitatively.

o Risk of low abundance to non-indicator stocks within complexes. Alternatives will be ranked
gualitatively.

4.1.5.1 Direct Effects: Risk of Overfishing

The risk of overfishing when stock abundance is at levels that would trigger de minimis fishing provisions
is low for all the Alternatives, including the status quo Alternative, because the allowable exploitation
rates are much lower than Fysy. There would be slight but negligible differences among the Alternatives.

Alternatives 1 (Status Quo), 2b, 3b, and 5 for KRFC implement a harvest control rule with a lower
spawning escapement objective (35,000 natural area adult spawners) compared to Alternatives 2, 3, 4, and
FPA 6 (40,700; Sysy). The higher escapement objective increases the interval between the conservation
objective control rule and MFMT at moderate abundance levels and at higher abundance levels reduces
the range of stock abundance subject to the ACL (Fagc limit) (Figure 2-3). This decreases the probability
that variation between projected and actual exploitation rates will result in F exceeding MFMT.
Therefore, the risk of overfishing for KRFC would decrease under Alternatives 2, 3, 4, and FPA 6 relative
to Status Quo Alternative 1 (and 2b, 3b, and 5); however, based on historical and expected exploitation
rates, the likelihood of overfishing under Status Quo Alternative 1 is very low (see Section 4.1.2.1 above).
Therefore, no significant effects on target species are expected from implementing any of the de minimis
fishing Alternatives relative to the risks from overfishing.

4.1.5.2 Direct Effects: Risk of Becoming Overfished

The risk of negative impacts among the Alternatives increases as the harvest thresholds become lower.
Thus, in general Alternative 3 has greater risk with a lower threshold at MSST than Alternative 2 with a
threshold at the midpoint between Sy;sy and MSST. Alternative 4 would have still greater risk, and like
Alternative 5 and FPA 6, allow exploitation at stock sizes less than MSST, which further increases the
risk to long-term stock productivity.

Status Quo Alternative 1: The risk of becoming overfished is variable among stocks with different de
minimis fishery provisions. Allowable de minimis exploitation rates specified in this alternative do not
result in the expected long-term stock abundance falling below MSST more than 50 percent of the time
for either SRFC or KRFC, but for KRFC would, at abundances levels near MSST, allow fishing mortality
to reduce abundance below MSST more than 50 percent of the time. For KRFC, the risk of becoming
overfished under this Alternative is the greatest among the Alternatives. Risk of becoming overfished is
lowest for SRFC since the allowable exploitation rate is zero at abundance levels less than Sysy.

Alternative 2: Allowable exploitation rates are zero at abundance levels greater than the MSST. De
minimis fishing, as described for Alternative 2, would result in a spawner abundance being higher than the
MSST more than 50 percent of the time, assuming unbiased assessments and abundance greater than the

113
FINAL EA: Salmon Amendment 16 DECEMBER 2011
F-fishing mortality rate; MFMT-maximum fishery mortality threshold; MSST-minimum stock size threshold; MSY-maximum
sustainable yield; NS1Gs-National Standard 1 Guidelines; OFL-overfishing limit; S-spawning escapement; SDC-status
determination criteria



MSST in the absence of fishing. The risk of becoming overfished ranks second lowest for SRFC and
lowest for KRFC among the Alternatives.

Alternative 2b: Lowering the annual spawning escapement objective for KRFC from 40,700 to 35,000
natural area adult spawners reduces the interval between the annual management objective and MSST.
This increases the probability that variation between projected and actual spawning escapement will result
in S, or a multi-year mean of S, falling below MSST and the stock being declared overfished. The risk of
becoming overfished would increase for KRFC relative to Alternative 2.

Alternative 3: At low stock abundance (i.e., at abundance levels resulting in exploitation rates in the
range of 0 < F < 0.25), the allowable exploitation rate is specified at a level resulting in an expected
spawner abundance greater than or equal to the MSST. For years in which abundance is low, and fishery
regulations result in an expected spawner escapement equal to the MSST, the realized spawner
escapement would be expected to be at the MSST with a probability of 50 percent, assuming assessments
are unbiased and abundance is greater than the MSST in the absence of fishing. The risk of becoming
overfished ranks third lowest for SRFC and second lowest for KRFC among the Alternatives.

Alternative 3b: Same comments as Alternative 2b; the risk of becoming overfished would increase for
KRFC relative to Alternative 3.

Alternative 4: At abundance levels resulting in exploitation rates in the range of 0 < F < 0.25, the
allowable exploitation rate is specified at a level resulting in an expected spawner escapement greater
than or equal to 0.5*MSST. For years in which abundance is low, and fisheries regulations result in an
expected spawner abundance between MSST and 0.5*MSST, the realized spawner abundance would be
expected to be below the MSST with a probability greater than 50 percent, assuming assessments are
unbiased. The risk of becoming overfished ranks fourth lowest for SRFC and third lowest for KRFC
among the Alternatives.

Alternative 5: At stock abundance where the allowable de minimis rate is F < 0.25, the allowable
exploitation rate is specified at a level resulting in an expected spawner abundance greater than MSST.
At lower abundance levels where F < 0.25, and fishery regulations result in an expected spawner
abundance less than or equal to the MSST, the expected spawner abundance could be below the MSST
with a probability of 50 percent, assuming assessments are unbiased and abundance is greater than the
MSST in the absence of fishing. The risk of becoming overfished ranks highest for SRFC and KRFC
among the Alternatives.

Final Preferred Alternative: At abundance levels resulting in exploitation rates in the range of 10 < F <
0.25, the allowable exploitation rate results in an expected spawner escapement greater than or equal to
0.45*MSST. The risk of becoming overfished ranks fifth lowest for SRFC and fourth lowest for KRFC
among the Alternatives.

Alternatives that allow exploitation at de minimis rates (F < 0.25) would have no significant direct effects
on the target stocks. In addition to the analysis in this EA, this conclusion is supported by the analysis in
the EA for Amendment 15 (PFMC and NMFS 2007), which is incorporated by reference into this EA.

4.1.5.3 Indirect Effects on CVF Complex Stocks

De minimis fishing Alternatives 1 (status quo), 2, 3, 4, 5, and FPA 6 for SRFC depicted in Figure 4-2a

and 4-2b are based on Council adopted values for SMSY = 122,000 and MSST = 0.75*Sysy. Alternatives

2, 3,4, 5, and FPA 6 allow for some level of fishing when abundance is lower than Sysy. Alternative 2
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would allow de minimis fishing down to spawner abundance levels observed in prior years for SRFC.
Alternative 3 would allow de minimis fisheries resulting in an expected spawner level lower than all
observed escapement estimates for SRFC, with the exception of 2009. Only Alternatives 4, 5, and FPA 6
would allow de minimis fishing at spawner abundance levels not yet observed for SRFC.

The productivity of the SRFC stock is likely sufficient for some level of de minimis fisheries. While a
SRFC-specific spawner-recruit analysis has not been performed, estimates of the Ricker o parameter (a
measure of stock productivity in terms of recruits per spawner at low spawner abundance) for other
Chinook stocks suggest high productivity at low stock sizes (Appendix C). Furthermore, the de minimis
fishing rate of 0.25, developed for KRFC in Amendment 15, is likely to be appropriate for SRFC. The
estimate of Fysy for KRFC of 0.72 is lower than the proxy Fysy level of 0.78 used for SRFC, which
suggests similar levels of productivity at low stock sizes for these two stocks.

Available evidence suggests that SRFC are heavily subsidized by hatchery production (Barnett-Johnson et
al. 2007). Hatchery stocks can be highly productive and are generally able to support very high
exploitation rates. A key concern for this stock is whether de minimis fisheries would allow for adequate
escapement to meet hatchery egg take goals. The minimum aggregate number of hatchery spawners
necessary to meet egg take goals at the three Basin hatcheries is estimated to be 22,000 adults (PFMC
2011d). Using the 2006-2010 average proportion of adult SRFC escapement to hatcheries (mean ratio of
hatchery SRFC escapement to total SRFC escapement = 0.31), and the hatchery escapement goal of
22,000, a total SRFC escapement of approximately 71,000 adults would be needed to achieve Basin egg
take goals. Only Alternatives 1 and 2 specify an exploitation rate of zero at spawner levels greater than
71,000 (assuming Susy = 122,000 and MSST = 0.5*Sysy). However, it should be noted that in 20009,
when SRFC escapement was the lowest on record, and hatchery escapement was approximately 17,500
adults, egg take goals were met at each of the Basin hatcheries (PFMC 2011a).

Concerns also exist over other Central Valley Chinook stocks with spawner abundance that co-varies with
SRFC. In particular, San Joaquin River fall Chinook (SJFC) have consistently exhibited spawner
abundances of 10 percent or less than SRFC over the past 20 years (mean ratio of SIFC to SRFC = 0.04
between 1990 and 2009; PFMC 2011a). If SRFC spawner levels are allowed to be fished to low levels as
a result of de minimis fisheries, the abundance of San Joaquin fall Chinook could be reduced to extremely
low levels. For example, Alternative 4 and FPA 6 (and potentially Alternative 5) de minimis provisions
allow fishing down to a SRFC spawner abundance level of 30,500, which would result in an expected
SJFC abundance of 30,500 x 0.04 = 1,220 spawners, given the average ratio of SJFC to SRFC over the
last 20 years. While this is a low abundance of SJFC spawners, escapement levels below 1,220 have been
observed in previous years, and egg take have been supplemented through transfer from other Central
Valley hatchery facilities.

The indirect effects on hatchery egg take from the de minimis fishing Alternatives are not significant
because of the ability to mitigate shortfalls through egg transfers from other facilities.
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Figure 4-2a. De minimis fishing Alternatives 1-5 for Sacramento River fall Chinook.
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Figure 4-2b. De minimis fishing Final Preferred Alternative for Sacramento River fall Chinook

4.1.5.4 Indirect Effects on SONC Complex Stocks

Amendment 15 to the salmon FMP established de minimis fishing provisions for KRFC (FR 73-9960).
The top panel of Figure 4-3a displays the current KRFC F-based control rule including the Amendment
15 de minimis fishing provisions (Status Quo Alternative 1). For abundance less than 30,000, the
allowable exploitation rate of 0.25 is denoted by a dotted line. The dotted line in this figure is meant to
portray the exploitation rate as a maximum rate, with an expectation that rates would likely be lower.
Amendment 15 states that if the projected natural-area escapement associated with a 10 percent age-4
ocean exploitation rate (0.25 total exploitation rate, approximately) is less than 22,000, the Council should
further reduce the allowable exploitation rate. NMFS (2007)interprets this as requiring the exploitation
rate to decline from 0.25 as abundance declines below approximately 30,000. The exact nature of how F
should be reduced as abundance decreases below 30,000 is not articulated.

Alternatives 2, 3, 4, 5, and FPA 6, displayed graphically in Figures 4-3a, 4-3b, and 4-3c, share many of
the attributes of the Status Quo Alternative 1 F-based control rule with some exceptions. First, for the
status quo control rule, the exploitation rate is capped at a maximum level of 0.67. For Alternatives 2, 3,
4, 5 and FPA 6 the maximum allowable exploitation rate is capped at the Fagc level of 0.68. Second, for
exploitation rates between the maximum rate and the 0.25 de minimis rate, the status quo Alternative 1
and Alternative 5 (and 2b and 3b) specify an exploitation rate that would result in 35,000 natural-area
adult spawners. For Alternatives 2, 3, 4, and FPA 6 exploitation rates in this range are specified to result
in Sysy = 40,700 natural area adult spawners. Finally, Alternatives 1 and 5 do not specify how
exploitation rates will decrease as abundance declines. Alternatives 2, 2b, 3,3b, 4 and FPA 6 prescribe
target exploitation rates as a function of potential spawner abundance, as described in Section 2.5.1.
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In Amendment 15, a focal concern was the risk level associated with KRFC substocks crossing
abundance thresholds considered crucial for genetic integrity. Analysis in the Amendment 15 EA
identified a natural area adult spawner abundance of 22,000 as a benchmark that would help provide
assurance that the long-term productivity of KRFC would not be jeopardized. In part this benchmark was
developed based on the aggregate number of KRFC spawners necessary to reduce the probability that
spawning abundance in the Salmon, Scott, and Shasta Rivers would not drop below the genetic threshold
of 720 adults in each tributary. The analysis of de minimis fishery alternatives from Amendment 15
(PFMC and NMFS 2007; incorporated by reference) included a range of alternatives that encompasses the
range of alternatives considered in this EA, and found no significant impacts to Klamath subbasin stocks.

Alternatives 2 and 2b specify an exploitation rate of zero at a spawner level greater than 22,000.
Alternatives 3 and 3b specify that exploitation rate will be zero at a level slightly lower than 22,000
spawners. Alternative 4 specifies F > 0 for abundance levels greater than approximately 10,000.
Alternatives 1, 5, and FPA 6 do not specify a zero exploitation rate spawner level. Under low abundance
conditions, Alternatives 1, 4, 5, and FPA 6 allow fishing that could reduce spawner abundance to levels
never before observed for KRFC, and well below escapement levels deemed necessary for the genetic
integrity of key substocks. FPA 6 mitigates this effect by providing a defined structure for the maximum
allowed exploitation rate below MSST (less then F=0.10) and including language for implementing de
minimis fisheries that weighs year specific circumstances against longer-term risks. Allowable de
minimis exploitation rates at levels below MSST are intended to provide incidental impacts, such as hook
and release mortality, fall fishing impacts already incurred, minimal tribal needs, etc. The indirect effects
from Alternatives 1, 4, and 5 on Klamath Basin Chinook subpopulations could be significant. The
indirect effects from Alternatives 2, 2b, 3, 3b, and FPA 6 (because of mitigating factors) are unlikely to be
significant.
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Figure 4-3a. De minimis fishing Alternatives 1 (status quo), 2 and 2b for Klamath River fall Chinook.
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Figure 4-3b. De minimis fishing Alternatives3, 3b, 4, and 5 for Klamath River fall Chinook.
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Figure 4-3c. De minimis fishing Final Preferred Alternative for Klamath River fall Chinook.

4.1.6 Effects on Non-Target Species

The current implementation of the status quo salmon management framework was found to have no
significant impact on non-target fish species (PFMC 2011c). The Alternatives considered in this EA are
not expected to result in substantial changes to ocean salmon fisheries in terms of season length, areas,
depth, bag limits, etc. Nor is there any new information to suggest that the incidental nature of encounters
of non-target species in ocean salmon fisheries would change. Therefore, the Alternatives considered in
this EA, including the FPAs, are not expected to have significant impacts, or significantly different
impacts from the status quo alternative, on non-target species such as groundfish, Pacific halibut, highly
migratory species, and coastal pelagic species, and there are no discernable differences between the
effects of the Alternatives on these resources.

4.1.7 Effects on ESA-listed Chinook and Coho Stocks

The current implementation of the status quo salmon management framework was found to have no
significant impact on ESA-listed salmon stocks (PFMC 2011c). Chinook and coho salmon stocks listed
under the ESA that are currently in the fishery would remain in the fishery under all Alternatives
considered in this EA. Furthermore, all management of ESA-listed stocks would continue to be deferred
to ESA consultation standards or recovery plans, and new measures such as ACLs are not proposed.
Therefore, the Alternatives considered in this EA, including the FPAs, are not expected to have
significant impacts, or significantly different impacts from the status quo Alternative, on ESA-listed
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Chinook or coho salmon stocks, and there are no discernable differences between the effects of the
Alternatives on these resources.

4.1.8 Effects on Hatchery Produced Salmon Stocks

Hatchery-produced salmon stocks and those listed under the ESA that are currently in the fishery would
remain in the fishery under all Alternatives considered in this EA. Additional management constraints
such as ACL are neither proposed nor necessary; therefore, the Alternatives considered in this EA,
including the FPAs, are not expected to have significantly different impacts from the status quo
Alternative on hatchery-produced or ESA-listed salmon stocks, and there are no discernable differences
between the effects of the Alternatives on these resources.

4.2 Analysis of Environmental Impacts on Protected Resources

4.2.1 Direct and Indirect Effects

The commercial salmon troll fisheries off the coasts of Washington, Oregon, and California are classified
as Category Il fisheries, indicating a remote or no likelihood of causing incidental mortality or serious
injury to marine mammals (75 FR 68468). Recreational salmon fisheries use similar gear and techniques
as the commercial fisheries and are assumed to have similar encounter rates and impacts.

The non-ESA-listed marine mammal species that are known to interact with ocean salmon fisheries are
California sea lion and harbor seals. Populations of both these species are at stable and historically high
levels. ESA-listed Steller sea lion interaction with the Pacific Coast salmon fisheries is rare and NMFS
has determined mortality and serious injury incidental to commercial salmon troll fishing operations have
a negligible effect on this species (NMFS 2003; Appendix B). There is no record of any mortality or
serious injury to ESA-listed Guadalupe fur seals (76 FR 73912).

The Alternatives considered in this EA are not expected to result in substantial changes to ocean salmon
fisheries in terms of season length, areas, depth, bag limits, etc. Nor is there any new information to
suggest that the nature of interactions between pinnipeds in ocean salmon fisheries has changed.
Therefore, the impacts from the Alternatives, including the FPAS, to non-ESA-listed marine mammals are
not expected to be significant, and there is no discernable difference between the effects of the
Alternatives on these resources.

No sea turtles have been reported taken by the ocean salmon fisheries off Washington, Oregon, or
California, and NMFS has determined that commercial fishing by Pacific Coast salmon fisheries would
pose a negligible threat to Pacific turtle species. NMFS previously concluded that Pacific Coast salmon
fisheries would have no effect to ESA-listed North American green sturgeon (NMFS 2007b) or Pacific
eulachon (NMFS 2010b). NMFS also considered the effects of the salmon fisheries on ESA-listed Puget
Sound/Georgia Basin Rockfish species and concluded that the fisheries were not likely to jeopardize any
of those species (NMFS 2010b).

The NMFS BO on Southern Resident Killer whale Distinct Population Segment (NMFS 2008; Appendix
B) concluded that ocean salmon fisheries were not likely to jeopardize the continued existence of the
Southern Resident killer whales or adversely modify their critical habitat. NMFS has initiated a five-year
review of the Southern Resident killer whale ESA listing. There is new information that indicates
Chinook abundance in Puget Sound may correlate with killer whale population growth rate, and while
this information is under review, it is possible that future consultation standards for Puget Sound and
possibly Council-area fisheries will change as a result of this new information. The Alternatives
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considered in this EA would have no direct or indirect effects on management or abundance of Puget
Sound Chinook as those stocks are ESA-listed (see Section 4.1.7 above), and other U.S. Chinook stocks
are a minor component of total Puget Sound Chinook abundance; therefore it is unlikely that the
Alternatives, including the FPAs, would have any significant impacts to Southern Resident killer whales.

Other ESA-listed salmonid species present in Council-area waters include sockeye and chum salmon, and
steelhead trout. These species are rarely encountered in ocean salmon fisheries, and the Alternatives
analyzed in this EA are not expected to result in changes to those encounter rates. Because anticipated
impacts are negligible, there are no significant impacts expected on listed sockeye or chum salmon or
steelhead trout from the Alternatives analyzed in this EA, and there is no discernable difference between
the effects of the Alternatives on these resources.

The types of vessels used in ocean salmon fisheries and the conduct of the vessels are not conducive to
collisions or the introduction of rats other non-indigenous species to seabird breeding colonies. Other
types of accidental bird encounters are a rare event for commercial and recreational ocean salmon
fisheries (NMFS 2003; Appendix B). Therefore, there are no significant impacts expected on seabirds
from the Alternatives analyzed in this EA, and there is no discernable difference between the effects of
the Alternatives on these resources.

4.3 Analysis of Environmental Impacts on Habitat, Biodiversity, and
Ecosystem Function

4.3.1 Direct and Indirect Effects

Salmon fisheries potentially affect ecosystem function by the reduction of predators on lower trophic
levels, reduction of prey available to higher trophic levels, and reduction of nutrients delivered to
freshwater and terrestrial ecosystems from salmon carcasses. The removal of adult salmon by the ocean
fisheries is not considered to significantly affect the lower trophic levels or the overall marine ecosystem
because salmon are not the only or primary predator in the marine environment. Effects from the
Alternatives on higher trophic level predators such as sea lions and killer whales are not likely to be
significant (see section 4.2.1 above). Transport of marine nutrients to freshwater systems should increase
slightly in most years in the Klamath Basin as a result if managing for 40,700 natural area spawners under
the proposed de minimis fishing control rule rather than 35,000 under status quo. In some years slightly
less transport may occur in Central Valley basins as a result of the SRFC de minimis control rule;
however, effects from the Alternatives on nutrient transport are not likely to differ significantly from
historical levels as only minor modifications to control rules are being considered.

Council-area salmon fisheries do not employ bottom contact gear, and there is no evidence of direct gear
effects on fish habitat from Council-managed salmon fisheries on EFH for salmon or other managed
species (PFMC 2006; Appendix B). Because Council-area salmon fisheries are conducted at sea and
without bottom contact gear, there is no interaction with unique geographic characteristics or other
cultural, scientific, or historical resources such as those that might be listed on the National Register of
Historical Places, and significant impacts are not anticipated.

Classification Alternative 3 proposes classifying mid-Columbia spring and Columbia upper river fall
Chinook, Puget Sound pink salmon as ECs, and Alternative 2 proposes omitting mid-Columbia spring
Chinook and Puget Sound pink salmon from the FMP. Stock Classification FPA 4 proposes omitting
mid-Columbia spring Chinook from the FMP. EFH is currently designated for these stocks under the
Status Quo Alternative; however, stocks that are not in the fishery may not have EFH designations.
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Designation of EFH, in accordance with Section 303(a)(7) of the Magnuson-Stevens Act, does not in and
of itself have any direct environmental or socioeconomic impacts. However, EFH designation could
result in indirect environmental and/or socioeconomic impacts.

Whether EFH protections for mid-Columbia spring are lost or diminished under Stock Classification
Alternatives 2, 3, or FPA 4 depends on the basin-specific circumstances. There are three potential
scenarios:

1. In sub-basins where these Chinook salmon co-occur with other Chinook or ESA-listed Chinook

salmon, EFH designations would remain intact and there would be no change in the EFH consultation
requirements or the species covered by these consultations;

2. In sub-basins where these Chinook salmon co-occur with coho salmon, but not other Chinook
salmon, EFH designations would remain intact, consultation requirements will remain in effect, but
NMFS conservation recommendations would apply only to coho salmon;

3. In sub-basins where these Chinook salmon are the only salmon with currently described EFH, EFH
descriptions would be removed and EFH consultations would no longer occur.

Most EFH areas are described as such for both coho and Chinook; however, there are a few that are only
described as Chinook EFH. These areas are limited to mid-Columbia River spring Chinook. If the stocks
that occupy such areas are not classified as in the fishery, the EFH description could be revoked. Specific
basins affected would be the Walla Walla, Umatilla, Upper Deschutes, Lower Crooked, Upper and Lower
John Day, and North Fork and Middle Fork John Day rivers (NMFS 2010c).

Another consideration in this matter is the range overlap of ESA-listed steelhead and the conservation
benefits of ESA Section 7 consultations. Except for the lower Crooked River and Upper Deschutes where
experimental reintroduction efforts are underway, all of the affected mid-Columbia sub-basins are also
occupied by ESA-listed steelhead, and most have critical habitat designated. The ranges of steelhead and
Chinook salmon overlap, but are not completely coincident. Federal actions in these areas are subject to
the consultation requirements of ESA Section 7 which, like the MSA EFH provisions, are also designed
to protect habitat. As with the EFH consultations for coho salmon, some incidental protection for
Chinook salmon habitats from ESA consultations on steelhead would be expected, but the conservation
measures would not target Chinook habitats or life stages. As a result, some erosion of regulatory
capabilities to protect Chinook salmon habitat in these sub-basins would be expected with the loss of EFH
descriptions.

If the Puget Sound pink stock was designated as an EC (Alternative 3) or removed from the fishery
(Alternative 2), the associated EFH description would no longer apply. However, EFH for Puget Sound
Chinook and coho would remain, which includes all of the sub-basins occupied by Puget Sound pinks.
Conservation recommendations for EFH would no longer consider the specific needs of pink salmon, but
would be diminished only to the degree that the habitat needs and associated conservations for Chinook
and coho salmon differ. Since Puget Sound Chinook salmon are also ESA-listed, habitat protections are
also provided through ESA Section 7 consultations related to critical habitat.

Indirect impacts to target species from Classification Alternatives 2, 3, and FPA 4 that would result in no
longer designating EFH for mid-Columbia spring Chinook salmon would be negligible because of
overlap with other EFH designations and critical habitat designations. Only two basins would be left
without either EFH or Critical habitat designations, and both of these areas have no current Chinook
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distribution. Therefore, the effects on salmon EFH from classification Alternatives 2, 3, and FPA 4 would
not be significant.

4.4  Analysis of Economic Impacts

This section contains the economic analysis of the alternatives proposed for Amendment 16 on the issues
of stock classifications, status determination criteria, ACLs, accountability measures, and de minimis
provisions. Results of the economic analyses are also presented as tables in this section.

Quantifying economic changes for this proposed amendment is complex due to many uncertainties
surrounding the salmon fisheries. Quantitative impacts to personal income could not be established due
to scarce or unavailable quantitative information. Therefore, economic impacts and significance were
inferred and described qualitatively for most of the alternatives, except for the de minimis alternatives,
which was analyzed quantitatively. For these alternatives, the ex-vessel revenues from commercial
salmon catch and recreational trips (for both ocean and river tribal/non-tribal fisheries) for the 2002 to
2010 fishing years were summed and then compared across the various de minimis alternatives. In
addition, a summed or cumulative value is presented because the purpose of this analysis was to identify
the near-term impacts rather than impacts in a single year.

The catch and trip data used in the analysis of the alternatives for the de minimis and MSST alternatives
were generated retrospectively under the various proposed Amendment 16 alternatives for 2002-2010 (see
Appendix H: Economic Data Appendix for detailed methodology and data). The analysis describes the
actual forecast catch and effort, representing the Status Quo Alternative, and potential changes in forecast
catch and effort representing implementation of the other Alternatives, that would have resulted in years
2002-2010 if the FMP at the time reflected provisions contained in Amendment 16 alternatives. Data for
the ocean commercial Chinook harvest, ocean recreational trips, river tribal, and river non-tribal
recreational harvest was forecast using the same models used by the STT during the PFMC preseason
management process to estimate total Chinook catch and ocean recreational activities. The harvest and
trips estimates were generated for the years 2002-2010 under the three MSST conventions
(MSST=0.50*Spsy; 0.75*Sysy; and 0.86*Sysy) and eight Amendment 16 de minimis fishing Alternatives
(Alternative 1 (Status Quo), Alternative 2, Alternative 2b, Alternative 3, Alternative 3b, Alternative 4,
Alternative 5, and FPA 6) and for four management zones (Cape Falcon-Humbug Mt., Humbug Mt.-
Horse Mt., Horse Mt.-Pt. Arena, and South of Pt. Arena). Ex-vessel revenues were generated for the
harvest forecasts for the Amendment 16 Alternatives by using the annual average prices (inflation
adjusted 2010 real dollar) and pounds of salmon landed (Chinook numbers multiplied by average weight
in pounds per Chinook).® The performance of each Alternative (in percent term) is compared with the
Status Quo Alternative.”

The analysis of the economic effects of the alternatives for stock classification, status determination
criteria annual catch limits, and accountability measures are largely linked to the biological effects of the
alternatives. The analysis is theoretical and qualitative due to lack of historical data and a model that
would be able to generate new sets of information for the potential outcomes of the proposed alternatives.
Biological impacts are reflected in catch, which is the foundation for the economic impacts. There is an

%0 The data on the statewide seasonal average weight and average price are from Salmon Annual Review 2010 (Tables D-1, D-2, and D-3 are for
the average weights for Chinook and Tables 1V-2, V-3, and IV-4 are for seasonal average prices). The average price and weights of
Chinook from California and Oregon for 2002 to 2010 were used in the analysis, as the four management zones falls under these states.

5t In this section, the effect of status quo alternative is not discussed per se. However, the status quo alternatives are represented by the baseline

environmental and economic conditions for the U.S. West Coast salmon fishery in Chapter 3.
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inverse relationship between the biological effects and economic impacts whenever catches fall below the
conservation objectives or Sysy, i.e., there could be more revenue in the short term when continuing to
fish on a stock at low abundance, but doing so creates a risk in the long term of declining stock
productivity and, thus, declining revenue. Generally, potential positive economic effects are reflected in
increased producer and consumer surpluses resulting in the short-term from increased catch/exploitation
of stocks with low abundance, despite that doing so may contribute to unsustainable stock sizes and, thus,
an unsustainable fishery; or, in the long-term by fishing on stocks that are managed at sustainable levels.
Negative economic effects are reflected in low producer and consumer surpluses often due to reduced
harvests as a result of low stock sizes in the long-term, lower catch, and higher prices.

441 Stock Classification

The Stock Classification Status Quo Alternative is represented by the recent year average commercial
revenue and recreational effort estimates presented in Section 3.4 of this EA. Stock classification
Alternatives 2, 3, and FPA 4 do not have significant biological impacts to management unit species or on
the biological environment, and, therefore, would not result in significant economic impacts (Table 4-5).

4.4.2 Status Determination Criteria — Overfishing

Note: For overfishing SDC, Alternative 1 is the Status Quo and Alternative 2 is F>MFMT in one year,
with MFMT = Fysv.; overfishing SDC proposed under other suites of SDC Alternatives (3, 3b, 3c, 4, 4b,
and FPA 5 for overfished) are identical to Alternative 2 (Table 2-7).

Implementation of the SDC Overfishing Status Quo Alternative is represented by the recent year average
commercial revenue and recreational effort estimates presented in Section 3.4 of this EA. From the
analysis of biological effects of Overfishing SDC Alternatives 2-5, the overall assumed economic impact
is not significant. Most stocks experienced exploitation rates exceeding Fysy (i.e., overfishing under
Alternatives 2-5 SDC) frequently prior to the mid-early 1990’s; however, since that time, no overfishing
events were observed (Table 4-1). The assessment of effects on the biological environment assumes that
management under the overfishing SDC Alternatives 2-5 would have similar frequencies of overfishing
determinations as those observed since the late-1990s. It is expected that an overfishing status
determination would occur less frequently or rarely under Alternatives 2-5, compared to the Status Quo
Overfishing Alternative (see Section 4.1.2.1 for explanation). Alternatives 2-5 for overfishing SDC
should have direct positive biological effects to stocks and on the biological environment, given that they
are more objective than the Status Quo Alternative for making an overfishing status determination and the
criteria are assessed on an annual basis rather than only after the stock is determined to be overfished
under the status quo (i.e., currently defined as three consecutive years below the conservation objective).
As a result, management actions would be more responsive to end overfishing sooner (i.e., addressed each
year). However, due to the expected rare occurrence of overfishing, the effects would not be significant.

A quantitative assessment of the net change in the harvest due to the proposed Amendment 16 alternatives
for overfishing SDC is not available due to the lack of data available at this time. However, it is inferred
that the corresponding economic effect of Alternatives 2-5 for the overfishing SDC should have long-term
positive economic effects, in terms of increased consumer and producer surplus, because Alternatives 2-5
will provide a more objective and measurable SDC for ensuring the fishery is designed each year to
harvest stocks at levels less than Fysy and to identify when overfishing has occurred in a more timely
manner than under the status quo. Generally, potential positive economic effects are reflected in
increased producer and consumer surpluses resulting in the short-term from increased catch/exploitation
of stocks with low abundance, despite that doing so may contribute to unsustainable stock sizes and, thus,
an unsustainable fishery; or, in the long-term by fishing on stocks that are managed at sustainable levels.
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Negative economic effects are reflected in low producer and consumer surpluses often due to reduced
harvests as a result of low stock sizes in the long term, lower catch, and higher prices. Although salmon
abundance is greatly affected by factors other than fishing, preventing overfishing and identifying and
responding to it quickly if it occurs allows fishery managers to contribute to ensuring more sustainable
population levels, and thus, more sustainable harvest levels, assuming favorable environmental
conditions. The short-term economic effects of Alternatives 2-5 could be negative compared to the status
quo if exploitation or harvest rates and access to production in excess of Fysy are constrained, which
would result in the reduction of consumer and producer surpluses. However, fishing in excess of Fysy
would constitute overfishing and is therefore not authorized under the MSA. Also, for KRFC, the current
control rule already prevents harvest above Fysy. Regardless, such constraints have not occurred even
under the status quo since the mid-1990’s and are not expected to occur in the foreseeable future.

4.4.3 Status Determination Criteria — Overfished

In this analysis, for all of the alternatives including status quo, the primary direct economic effect>® of an
overfished determination is that it may result in a reduction in ex-vessel values in the fishery, if there are
lower harvest levels required for rebuilding the stock under a rebuilding plan, and if there are market-
driven forces resulting from the overfished determination. In this latter situation, consumer demand for
the available harvest could be reduced because some consumers are reluctant to purchase a fish species
with an “overfished” status determination (as occurred with the 2010 SRFC overfished designation which
caused the Monterey Bay Aquarium Seafood Watch program to change its rating of California and
Oregon commercially caught Chinook salmon from “Good Alternative” to “Avoid”). Therefore, price
could be depressed and producer surplus reduced. Aside from the overfished determination and
associated rebuilding regulations, if the stock is at a low abundance, harvests may naturally be lower
because the costs to fishermen to go fishing outweigh the benefits they would derive (i.e., fishermen may
choose not to go fishing because of low availability). In the long term, the indirect economic effect of
rebuilt stocks would likely result in higher consumer and producer surpluses from the higher harvest
levels sustained by more abundant stocks. However, the indirect biological effects of a stock at low
abundance and determined overfished potentially include reduced long-term reproductive potential of the
stock, foregone opportunity to harvest more abundant stocks in the mixed stock fishery due to the
additional fishery controls enacted because of the overfished stock (e.g., the recent ocean salmon fishery
closures in 2008 and 2009 off California due to continued low returns of SRFC), and potential listing of
the stock under the ESA if abundance declined to such low levels warranting ESA listing. This sort of
gualitative analysis, which is based on expected changes in ex-vessel value, long term stock productivity,
etc. and derived from biological effects of an alternative, evidence some degree of tradeoff between short-
term and long term biological and economic impact across all alternatives.

The determination of stock status is a reaction to other forces in the environment and does not directly
affect the availability of salmon or constrain fisheries, therefore the determination would not have
significant direct economic effects since there are no required actions associated with the overfished
determination that would automatically change conservation objectives or harvest control rules.
However, in the event of an overfished determination, the Council would direct the STT to propose a
rebuilding plan, which could include temporary changes in the control rule designed to help rebuild the
stock. Therefore, SDC that are likely to have more frequent overfished determinations are more likely to
have indirect economic effects, such as fishery constraints or those consumer reactions like those
described above

>2 Direct effect is in terms of direct impact on harvest level; indirect effect could be the resulting ripple effects on
other sectors of the economy or a long term effect positive or negative.
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In terms of the relative frequency of overfished determinations, the Alternative 1(status quo) was most
similar to FPA 5and Alternative 4b (3-year arithmetic mean < 0.75*Sysy). Ranking the alternatives by
the relative frequency of overfished determinations indicates that Alternative 4 had the lowest frequency,
followed by (in order) Alternative 3, Alternative 2, FPA 5, and Alternative 1, then Alternatives 4b, 3b,
and 2b with the highest frequency (Section 4.1.2.2). Because Alternative 4 would result in an overfished
determination least often, it would have the fewest negative short-term economic effects (e.g.,
management measures to constrain harvest would not be implemented as often when the stock was at low
abundances). However, it could pose the greatest risk of negative biological effects (e.g., risk the
sustainability of the stock in the long-term), and thus, it would have long term negative economic effects
if the stocks were not managed sustainably. In the short term, Alternative 2b would have the greatest
negative economic effects because stocks would be determined to be overfished with the greatest
frequency (i.e., based on a single year below 0.75*Sysy). As mentioned above, with each overfished
determination there is potential for lower producer and consumer surpluses (i.e., negative economic
effect), and there is also higher administrative costs (e.g., monitoring, enforcement, developing and
implementing regulations for a rebuilding plan). With regard to the biological environment, Alternative
2b would have the least risk to stocks because measures would be implemented to restrict harvest and to
rebuild to Sysy sooner and more frequently than the other alternatives.

Table 4-6 under the status quo alternative provides a comparison of commercial ex-vessel value under
SDC Alternatives 3, 3b, and 3c. There was no difference between Alternatives 3 and 3b, and the
difference amounts to less than a 2 percent between Alternatives 3 and 3c, which is not significant. FPA
3 is essentially a combination of Alternatives 3 and 3b, so again, no significant impacts from FPA 3
would be expected.

4.4.4 Status Determination Criteria — Approaching Overfished

The biological effects from the approaching overfished SDC alternatives would be similar to the
overfished SDC alternatives for expected frequency and relative differences between all of the
alternatives (Table 4-12). There would be no significant biological effects on stocks of the determination
since there are no additional required actions (other than reporting) associated with the approaching
overfished determination that would change conservation objectives or control rules (i.e., overfishing
must be ended, if occurring, in such circumstances but this is required anytime overfishing is determined
for a stock). In cases where a stock shows signs of a significant drop or declining trend in biomass, the
Council routinely considers whether more conservative approaches are warranted in designing harvest
levels in the fishery. Constraining fisheries to prevent a stock from becoming overfished would have
positive biological effects on the stock in the short term if further biomass decline was successfully
prevented as a result of the action. Also, constraining harvest could possibly contribute to a less
prolonged overfished condition if that occurred despite actions to prevent it, and it could help the stock
rebuild quicker in the long-term. However, negative economic effects (i.e., lower producer and consumer
surpluses) could occur in the short-term as a result of reduced harvest levels on the stock, as well as
constrained harvest of other healthy stocks in the mixed stock fishery. The magnitude of economic
effects would be similar to that of an overfished determination, but likely short lived. This is because an
approaching overfished determination normally ends after one year with either the stock becoming
overfished or rebounding. Thus, there are also no significant economic effects.

4.4 5 Status Determination Criteria — Rebuilt

The 3-year mean alternatives (3, 3b, 3c, 4, 4b, and FPA 5) would have more positive effects on the
biological environment than the single year alternatives (status quo alternative, Alternative 2, and 2b), as
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a longer rebuilding period could reduce allowable exploitation rates that would allow for more spawners
and increase the genetic diversity of the rebuilt population. In the long-term, this contributes to more
sustainable population levels (positive biological effect), which leads to more stable (positive) economic
impacts in terms of a sustained harvests. In the short-term, the biological impacts for the 3-year mean
alternatives are also positive, but the economic effects could be negative. Because of the potential
constrained harvest during a longer rebuilding period under the 3-year mean alternatives, there would be
short-term negative economic effects in terms of lower producer and consumer surpluses during that time
due to lower harvest. In contrast, during a shorter rebuilding period under the single year alternatives,
harvest would likely also be constrained for a shorter time, thereby providing more positive short-term
economic effects, i.e., higher producer and consumer surpluses, than under the 3-year mean alternatives.
.Currently, under the Status Quo Alternative, stocks have been determined rebuilt after one year of
achieving Sysy as a default although for some stocks multiple year criteria has been used as part of the
rebuilding plan (e.g., KRFC 2007-2010). Therefore, except in those special circumstances, the effects of
the Status Quo Alternative default criterion are similar to the single year SDC rebuilt alternatives.

446 ACL Framework Alternatives

Under that Status Quo Alternative, there are no ACLs, ABCs, and associated reference points in the ACL
framework. Economic impacts from the Status Quo Alternative are represented by the recent year
average commercial revenue and recreational effort estimates presented in Section 3.4 of this EA.
Alternative 3b is nearly identical to FPA 3 except that for Alternative 1 F<0.33 (a component of the
conservation objective) and for Alternative 3 Fac <0.32. Alternative 3b is also nearly identical to Status
Quo Alternative 1 except that the KRFC spawning escapement objective in 3b would be 35,000 natural
area adult spawners, which is below Sysy, and therefore inconsistent with the MSA to manage based on
MSY. For KRFC, managing the stock at a level below Sysy could have negative biological effects to the
long-term abundance of the stock and put it at risk of not maintaining MSY on an ongoing basis. In the
short-term, there could be positive economic impacts from potential increased harvest, in terms of higher
producer and consumer surplus than under Alternative 2 and 3. However, in the long-term, there could be
negative economic effects from reduced producer and consumer surplus resulting from long-term
potential reduction in stock size. .There are no differences in environmental effects between Alternative 2
and FPA 3, as they are identical except in their unit of measure — Alternative 2 is based on catch in
numbers of fish, and FPA 3 is based on spawners in numbers of fish. In a simplified model, catch and
spawners are complementary components of total abundance (N) (i.e., N = C+S) and are calculated as
C=N*F and S= N*(1-F).

Assuming that the future frequency of exceeding ACLs would be similar to exceeding Fysy since the
mid-1990s (i.e., rare occurrences Table 4-5), there would be little difference between the Status Quo
Alternative ( or Alternative 3b) and Alternatives 2 and FPA 3. In terms of biological and economic
effects, the analysis of ALC Alternatives 2 and FPA 3 would be essentially the same as for SDC
overfishing Alternative 2 since the effect of both ACL and overfishing SDC is to limit exploitation rate to
something below Fysy. Therefore, economic impacts from ACL Alternatives 2, 3b, or FPA 3 would not
be significant.

4.4.7 Accountability Measures (AMs)

Status Quo Alternative 1 for AMs does not identify any measures as AMSs, hence it does not meet the
purpose and need of the proposed action; however, measures identified in the current FMP would be
affected by the other AM Alternatives. In particular, the action required under a Conservation Alert to
close Council area fisheries affecting SRFC if the stock was forecast to have fewer than 122,000
spawners would be eliminated under AM Alternatives 2, 3b, and FPA 3. This would result in potential
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negative short- and long-term biological effects (reduced stock size) and short-term positive economic
effects (i.e., higher catches or revenues, but at the cost of reduced stock sizes). However, implementation
of Alternatives for de minimis fishing provisions for SRFC would also result in similar effects even if the
conservation alert action was retained (see section 4.4.8). The potential negative biological effects would
be offset by potential positive biological effects of ensuring fisheries are managed consistent with the
requirement for ACLs to prevent overfishing and to address non-compliance with the ACL. There would
be no difference in the effects between Alternative 2 and FPA 3 and none of the economic impacts are
expected to be significant since they are largely preventive or corrective measures and administrative in
nature, many of which are also currently being implemented in association with other management
thresholds (e.g., quotas and conservation objectives).

Economic impacts from the Status Quo Alternative are represented by the recent year average commercial
revenue and recreational effort estimates presented in Section 3.4 of this EA.

4.4.8 De minimis Provisions

The economic impacts from the Status Quo Alternative are represented by the recent year average of the
commercial revenue and recreational effort estimates presented in Section 3.4 of this EA. Under the
Status Quo Alternative, most stocks have mechanisms to allow some type of de minimis fishing in years
where the conservation objective may not be met. SRFC is currently the only stock that must either
comply with the conservation alert provision resulting in fishery closures or require an emergency rule to
implement fisheries. For example, in 2008, the fishery off California and part of Oregon was closed
because SRFC was in low abundance, and in 2009 the fishery was greatly restricted. With respect to the
economic effect of de minimis alternative provisions for SRFC, Alternatives 2 to 6 should provide short-
term positive economic effects compared to the Status Quo Alternative 1 because complete fishery
closures owing to low abundance of SRFC should become less frequent. The risk of overfishing when
stock abundance is at levels that would trigger de minimis fishing provisions is low for all the Alternatives
because the allowable exploitation rates are much lower than Fysy. There would be slight, but negligible
differences among the Alternatives. However, these Alternatives may have long term negative economic
effects because SRFC could become overfished more frequently, which could lead to more restrictions on
future fisheries. For KRFC, Alternatives 2, 4, and FPA 6 may have a short-term negative economic effect
on harvest because these alternatives specify a spawner escapement goal of Sysy = 40,700, as opposed to
the status quo spawner escapement floor of 35,000. This change results in a lower allowable exploitation
rate for potential spawner abundances between 46,700 and 122,000, as explained in this EA (Sect. 4.1.5).
However, as described in the preceding section, managing for an Sysy of 40,700 compared to 35,000
should increase production over the long term and yield positive economic effects.

Further evaluation of the proposed de minimis control rule alternatives is made quantitatively by
comparing an undiscounted cumulative total ex-vessel revenues and recreational trips from 2002 to 2010
across alternatives by MSST convention and management zones (Tables 4-6 to 4-13). Alternative 5
yielded the highest cumulative ocean commercial ex-vessel value(Table 4-6 ) and highest percent changes
(Table 4-7 ) compared to other alternatives (including the status quo alternative) for all MSST
conventions and management zones except for South of Point Arena (MSST=0.86*Sysy). The FPA 6
provided positive economic impacts for all areas, similar to de minimis Alternatives 3 and 4, but less than
Alternative 5 (Table 4-7).
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Table 4-6.

through Aug t) Under Different Alternatives by MSST Convention and Management Zones.

Cumulative Ex-vessel Sales (in 2010 real dollars) of Commercial Fishery Chinook Catch (Sep t-1

MSST . - o~ & ™ 3 ~ 7o)
Conventions ] @ ) @ @ @ o

d 23 = = = = = >
an = = = = = = =
Management IS £ 1S £ £ £ £ ©
Zones s 2 2 2 2 2 2 E

<L < < < < < < [

MSST =0.50 * Spsy
Falcon-Hum $37,685,955  $39,025,767  $39,814,882 $39,025,767 $39,814,882 $40,896,622  $41,685,738 -
Hum-Horse 3,909,596 4,128,988 4,128,988 4,128,988 4,128,988 4,172,304 4,172,304 -
Horse-Arena 16,614,345 17,367,702 18,136,071 17,367,702 18,136,071 17,367,702 18,136,071 -
So. Arena 45,177,476 45,470,460 45,512,433 45,470,460 45,512,433 45,470,460 45,512,433 -
MSST =0.75 * Sysy
Falcon-Hum 37,685,955 36,393,876 37,182,991 39,025,767 39,814,882 40,896,622 41,685,738 39,025,767
Hum-Horse 3,909,596 3,909,596 3,909,596 4,128,988 4,128,988 4,172,304 4,172,304 4,128,988
Horse-Arena 16,614,345 15,440,495 16,208,863 17,367,702 18,136,071 17,367,702 18,136,071 17,367,702
So. Arena 45,177,476 44,875,965 44,917,937 45,470,460 45,512,433 45,470,460 45,512,433 45,470,460
MSST = 0.86 * Sysy
Falcon-Hum 37,481,197 34,208,686 34,997,801 35,729,353 36,518,468 36,692,082 37,481,197 -
Hum-Horse 3,105,962 3,105,962 3,105,962 3,105,962 3,105,962 3,105,962 3,105,962 -
Horse-Arena 16,597,621 15,423,771 16,192,139 15,423,771 16,192,139 15,829,253 16,597,621 -
So. Arena 44,960,061 42,720,029 42,762,002 45,123,850 45,165,823 44,918,089 44,960,061 -

Note: The alternatives that have the highest cumulative value(s) are highlighted in bold.
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Table 4-7.  Percent Changes in Cumulative Ex-Vessel Revenues (Real 2010 dollar) from Ocean Commercial
Catches during 2002 to 2010 for each Alternative as Compared to the Status Quo (Alternative 1) by MSST
Convention and Management Zones.

o] o)
N N ™ [3e] < [Te)
[<5) (5] (5] [«5) (5] [«5)
= = = = = =
® s s k] s ©
£ £ £ £ £ £ ©
Management 2 2 2 2 2 2 é
MSST Conventions Zones < < < < < < .
MSST =0.50 * Sysy Falcon-Hum 3.56% 5.65% 3.56% 5.65% 8.52% 10.61% -
Hum-Horse 5.61 5.61 5.61 5.61 6.72 6.72 -
Horse-Arena 453 9.16 4.53 9.16 4.53 9.16 -
So. Arena 0.65 0.74 0.65 0.74 0.65 0.74 -
MSST =0.75 * Sysy Falcon-Hum -3.43 -1.33 3.56 5.65 8.52 10.61 3.56
Hum-Horse 0.00 0.00 5.61 5.61 6.72 6.72 561
Horse-Arena -7.07 -2.44 453 9.16 453 9.16 4.53
So. Arena -0.67 -0.57 0.65 0.74 0.65 0.74 0.65
MSST =0.86 * Sysy Falcon-Hum -8.73 -6.63 -4.67 -2.57 -2.11 0.00 -
Hum-Horse 0.00 0.00 0.00 0.00 0.00 0.00 -
Horse-Arena -7.07 -2.44 -7.07 -2.44 -4.63 0.00 -
So. Arena -4.98 -4.89 0.36 0.46 -0.09 0.00 -

Ocean recreational trips were summed during 2002-2010 and compared across the de minimis fishing
provision alternatives, as there was no direct way to attach dollar values to the recreational trips, unlike
the commercial catches. However, there are economic activities associated with recreational fishing and
the alternative with the highest cumulative number of trips would also have the highest economic impact.
Compared to the status quo (Alternative 1) and other alternatives, Alternative 5 yielded the highest ocean
recreational trips for all MSST conventions and management zones (Table 4-8). The percent changes in
ocean recreational trips for Alternative 5 relative to the status quo alternative are non-negative (i.e., some
positive and some with no change), and they range from zero to 29 percent depending on the MSST
convention and management zones (Table 4-9 ). FPA 6 provided positive economic impacts for all areas
except for a small negative impact south of Pt. Arena; effects were more positive than de minimis
Alternatives 2, 2b, 3, and 3b, but less than Alternatives 4 and 5 (Table 4-9 ).

132
FINAL EA: Salmon Amendment 16 DECEMBER 2011
F-fishing mortality rate; MFMT-maximum fishery mortality threshold; MSST-minimum stock size threshold; MSY-maximum

sustainable yield; NS1Gs-National Standard 1 Guidelines; OFL-overfishing limit; S-spawning escapement; SDC-status
determination criteria



Table 4-8. Cumulative Ocean Recreational Trips for de minimis fishing provision Alternatives by MSST Convention
and Management Zone

o N 8 . 5 < o
Management gones <2 < < < < < < &
MSST = 0.50 * Sysy
Falcon-Hum 543,132 481,018 481,018 540,429 540,429 610,768 610,768 ;
Hum-Horse 367,254 379,688 389,124 391,028 400,464 433,590 443,026 ;
Horse-Arena 172,197 176575 176575 197,423 197,423 222711 222,711 -

So Arena 867,378 835016 835016 960,048 960,048 047,704 1,047,704 ;
MSST = 0.75 * Sysy

Falcon-Hum 543,132 483721 483721 481,018 481,018 610,768 610,768 551,357
Hum-Horse 367,254 358480 367,916 379,688 389,124 433,590 443026 422,250
Horse-Arena 172,197 171,928 171,028 176,575 176,575 222,711 222711 191486
So Arena 867,378 805811 805811 835,016 835,016 1,047,704 1047704 847016
MSST = 0.86 * Sysy

Falcon-Hum 471,369 411,958 411,058 411,958 411,958 471,369 471,369 -
Hum-Horse 348,565 307,566 317,002 318,630 328,066 339,129 348,565 ;
Horse-Arena 171,532 150,684 150,684 150,684 150,684 171532 171,532 ;

So Arena 867,378 742346 742,346 742,346 742,346 867,378 867,378 :
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Table 4-9.  Percentage Changes in the Ocean Recreational Trips for de minimis fishing provision Alternatives
Relative to the Status Quo (Alternative 1) by MSST Convention and Management Zones

~ ] o 8 ~ 0
ikl < = = < = &
MSST = 0.50 * Susy
Falcon-Hum -11.44% -11.44% -0.50% -0.50% 12.45% 12.45% -
Hum-Horse 3.39 5.96 6.47 9.04 18.06 20.63 -
Horse-Arena 2.54 2.54 14.65 14.65 29.34 29.34 -
So Arena -3.73 -3.73 10.68 10.68 20.79 20.79 -
MSST = 0.75 * Susy
Falcon-Hum -10.94 -10.94 -11.44 -11.44 12.45 12.45 151
Hum-Horse -2.39 0.18 3.39 5.96 18.06 20.63 14.97
Horse-Arena -0.16 -0.16 2.54 2.54 29.34 29.34 11.20
So Arena -7.10 -7.10 -3.73 -3.73 20.79 20.79 -2.35
MSST = 0.86 * Susy
Falcon-Hum -12.60 -12.60 -12.60 -12.60 0.00 0.00 -
Hum-Horse -11.76 -9.06 -8.59 -5.88 -2.71 0.00 -
Horse-Arena -12.15 -12.15 -12.15 -12.15 0.00 0.00 -
So Arena -14.41 -14.41 -14.41 -14.41 0.00 0.00 -

An economic analysis was also carried out for the KRFC river tribal and recreational harvests with the
same set of MSST conventions and de minimis fishing alternatives. Recreational river harvest includes
minor harvest by Kurok and Resighini Rancheria fishers, who are regulated by the state of California and
must comply with season and bag limits of the non-Indian fiver recreational fishery. Alternative 5 had the
highest cumulative ex-vessel values for the tribal river fisheries (Table 4-10). Relative to the Status Quo
alternative, Alternative 5 yielded higher catch revenues by about 2.74 percent (for the MSST=0.50*Sy;sy
and MSST=0.75*Sysy conventions) and 0.33% (for the MSST=0.86*Sysy convention) during 2002 to
2010 (Table 4-11). FPA 6 had negative short-term economic effects, and was similar to Alternatives 3
and 4.

The Alternative 1(status quo) had higher cumulative values of recreational river catches compared to all
other alternatives, and FPA 6 had lower cumulative values than all alternatives except Alternative 4
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(Table 4-12). The percent change in the river recreational catches for each alternative compared to the
status quo alternative is provided in Table 4-13.

Table 4-10. Cumulative Ex-Vessel Values (Real 2010 Dollars) of Tribal River Chinook Catches for de minimis
fishing provision Alternatives and MSST Convention during 2002 to 2010.

Alternatives Cumulative Ex-Vessel Values (2002 to 2010)

MSST = 0.50 * Syisy MSST = 0.75 * Syisy MSST = 0.86 * Sysy
Alternativel $14,993,919 $14,993,919 $12,632,589
Alternative 2 13,617,856 13,283,800 10,995,279
Alternative 2b 15,302,641 14,968,518 12,390,851
Alternative 3 13,679,303 13,617,856 11,093,921
Alternative 3b 15,364,088 15,302,641 12,489,492
Alternative 4 13,723,204 13,723,204 11,280,919
Alternative 5 15,405,397 15,405,397 12,673,898
FPA 6 - 13,634,497 -

Note: The alternative (s) with the highest dollar values are highlighted in bold.

Table 4-11 Percent Change in the Cumulative Ex-Vessel Values for de minimis fishing provision Alternatives as
Compared to the Status Quo (Alternative 1) for the Tribal River Chinook Catches by MSST Convention.

Percent Changes in Cumulative Ex-Vessel Values
Compared to the Status Quo Alternative

MSST=0.50*Sysy MSST=0.75*Sysy MSST=0.86*Sysy
Alternative 2 -9.18% -11.41% -12.96%
Alternative 2b 2.06 -0.17 -1.91
Alternative 3 -8.77 -9.18 -12.18
Alternative 3b 247 2.06 -1.13
Alternative 4 -8.47 -8.47 -10.70
Alternative 5 2.74 2.74 0.33
FPA 6 - -9.07 -

Note: The alternative (s) with the highest percent changes are highlighted in bold.

Table 4-12 Cumulative Values (Real 2010 Dollars) of River Recreational Chinook Catches for de minimis fishing
provision Alternatives and MSST Conventions during 2002 to 2010.

Alternatives Cumulative Values of non-tribal River Recreational Catches (2002 to 2010)
MSST = 0.50 * Spsy MSST = 0.75 * Sysy MSST = 0.86 * Susy
Alternativel $7,046,020 $7,046,020 $4,692,873
Alternative 2 4,384,937 5,127,474 3,448,342
Alternative 2b 5,891,714 6,634,117 4,665,838
Alternative 3 4,384,937 4,384,937 3,463,114
Alternative 3b 5,891,714 5,891,714 4,680,611
Alternative 4 3,839,978 3,839,978 2,930,417
Alternative 5 5,344,247 5,344,247 4,145,405
FPA 6 - 4,157,069 -
Note: The alternative (s) with the highest dollar values are highlighted in bold.
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Table 4-13. Percent Change in the Cumulative Values (Real 2010 dollar) of River Recreational Catches for de
minimis fishing provision Alternative as Compared to the Status Quo Alternative by MSST Convention during 2002 to
2010.

Percentage Changes in Cumulative Harvest Values of River Recreational Catches

Alternatives as Compared to Status Quo Alternative
MSST=0.50*Sysy MSST=0.75*Sysy MSST=0.86*S\sy
Alternative 2 -37.77% -27.23% -26.52%
Alternative 2b -16.38 -5.85 -0.58
Alternative 3 -37.77 -37.77 -26.20
Alternative 3b -16.38 -16.38 -0.26
Alternative 4 -45.50 -45.50 -37.56
Alternative 5 -24.15 -24.15 -11.67
FPA 6 - -41.00 -

Note: The Status Quo alternative fares better relative to other Amendment 16 Alternatives in terms of the non-tribal river recreational catches...

In summary, guantitative economic analyses of the Amendment 16 alternatives for de minimis fishing
provisions were conducted on the ocean commercial, recreational, and river tribal, and river non-tribal
fishing activities retrospectively over the recent past ten years. The analyses indicate that the Alternative
5 in general resulted in cumulatively higher ocean commercial ex-vessel revenues, ocean recreational
trips, and river tribal catch revenues compared to the Status Quo Alternative (Alternative 1) and the rest
of the other Amendment 16 alternatives for all MSST conventions and management zones with few
exceptions. However, the Status Quo alternative resulted in more non-tribal river recreational catches.
Thus, the economic effect from the Alternative 5 in general could potentially result in a long-term
economic benefit in terms of higher catches and recreational values from salmon fisheries. The
incremental changes from these Amendment 16 Alternatives, however, are economically insignificant for
all cases.

4.4.9 Summary of Economic Effects

Economic effects were assessed primarily by considering the effects of the Alternatives on short- and
long-term catch and effort in the ocean fisheries; therefore, effects to the biological environment that
affected available harvest could be used to anticipate economic effects. Generally, short-term positive
economic effects were correlated with short- or long-term negative biological effects, and long-term
positive economic effects with long-term positive biological effects. Some of the economic analyses
were qualitative and only characterized effects relative to the Status Quo and the other Alternatives, and
some, such as possible consumer response to status determinations, were only speculative — based on
recent events — and without any quantitative information. However, some quantitative information was
available to assess economic effects of alternatives for de minimis fishing provisions.

Economic effects were expected from SDC, ACL, AM, and de minimis fishing Alternatives. The
economic effects from all the alternatives, like the biological effects, were determined to be not
significant (Table 4-14).
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Table 4-14.

Summary of environmental effects of Alternatives.

EC stocks; 3 new stock complexes (CVF,
SONC, FNMC); 15 international exceptions

PINK: remove Fraser Canadian stocks from the
fishery; 1 international exception

Alt. 3: COHO: no EC stocks; remove Canadian
stocks from fishery; 10 international exceptions

CHINOOK: Smith River as separate stock;
Columbia fall and mid-Columbia spring as EC
stocks; 2 Canadian stocks removed from the
fishery; 4 new stock complexes (CVF, SONC,
FNMC, Mid-Columbia spring); 12 international
exceptions

PINK: both are EC stocks; no international
exceptions

FPA 4: COHO: no EC stocks; SONCC coho
includes southern OCN component s; two new
stocks added — Willapa natural and Oregon
coast hatchery, two Canadian stocks removed,;
10 international exceptions

CHINOOK: Smith River as separate stock; 2
Canadian stocks and mid-Columbia spring
removed from fishery; no EC stocks; 3 new
stock complexes (CVF, SONC, FNMC); 13
international exceptions

PINK: remove Fraser Canadian stocks from the
fishery; 1 international exception
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@ ~ : quo; all stocks in the fishery; no EC stocks, new | Alt. 2: therefore no significant
o ~— | stock complexes or international exceptions Effects not significant economic impacts.
N >
E— € | Alt. 2: COHO: no EC stocks; SONCC coho Alt. 3:
R includes southern OCN component stocks; 12
E international exceptions Effects not significant
1%
D
= CHINOOK: Smith River as separate stock; FPA 4:
= mid-Columbia spring removed from fishery; no | Effects not significant
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Status Determination Criteria (SDC)

Nine Suites (1,2/2b, 3 3b/3c, 4/4b, and FPA 5)

Overfishing (postseason)
Alt 1: Status Quo; no consistent criteria,
based on assessment of overfishing
concern.

FPA 2: Based on the fishing mortality
rate exceeding the maximum fishing
mortality threshold, OR the annual catch
exceeding the overfishing limit.

Approaching Overfished (preseason) based on
the MSST

Alt. 1: status quo; based on 3 consecutive
years of MSST= Sysy

Alt. 2/2b: based on single year of MSST
= 0.5* Sysy or 0.75*Syisy (Zb)

FPA 3, Alts. 3b/3c: based on 3-year
geometric mean of MSST =0.5*Sysy, or
0.75*Spmsy (3b) or 0.86*Sysy (for KRFC)
(3¢)

Alt. 4/4b: based on 3-year arithmetic
mean of MSST=0.5* Sysy or 0.75*Susy
(4b)

Overfished (postseason)

Alts. 1, 2, 2b, 3, 3b, 3c, 4, 4b: Same as
approaching overfished Alternatives.

FPA5: Variable among stocks with
Washington coastal coho, SRFC and KRFC like
Alt 3b; Puget Sound coho MSST between Alt. 3
and 3b; other stocks like Alt. 3.

Rebuilt (postseason) based on stock achieving
Swmsy:

Alt. 1/2/2b: status quo; one year>Sysy

FPA 3/3b/3c: 3-year geometric
mean>Sysy

Alt. 4/4b: 3-year arithmetic mean >Sysy
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o Q Q )
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3|z
Alternatives Biological Impacts Economic Impacts
~ ~ Different alternatives for the reference points, Alt. 1: Overfished determinations | Overfishing:
o ~ specified for each stock annually: less likely to occur compared to Economic effect of
Alt. 2 Alt. 2 for the

Alt. 2: overfishing determination
would rarely occur, so negligible
impacts are expected. Overfished
determinations more likely to
occur compared to status quo,
although it may not be indicative
of a long-term trend.

Alt. 3 (FPA): poses greatest risk
of negative effects and Alt. 2
poses the least risk for overfished
SDC. More accurately represents
risk to reproductive potential.
Decreased probability of
overfished determinations when
faced with a single weak year-
class; decreased probability of
rebuilt determinations when faced
with a single strong year-class for
weak stocks. Geometric mean is
less sensitive to large values and
more sensitive to low values;
geometric mean is most
appropriate and currently used for
log-normal distributions, such as
salmon abundances.

Alt. 4: for overfished SDC
provides the greatest risk of
positive effects. Arithmetic mean
is more sensitive to large values;
less precautionary than using the
geometric mean.

Constraining fisheries to prevent a
stock from becoming overfished
has a positive effect. An
overfished determination has no
direct biological effects. Overall,
the SDC alternatives could result
in beneficial or positive impacts
in the long-term, but not
significant.

overfishing SDC
should have long-term
positive economic
effects in terms of
harvest. Short-term
economic effects could
be negative compared
to the status quo if
exploitation or harvest
rates and access to
production in excess of
Fwmsy are constrained.
Effects would not be
significant due to rare
occurrence.

Overfished and
Approaching
Overfished:

Alt. 4 would have the
fewest negative short-
term economic effects
and long term negative
economic effects in
terms of harvest. Alt.
2b would have the
greatest short-term
negative economic
effects in terms of
harvest. Effects would
not be significant
because fishery
closures are not
required.

Rebuilt:

There would be short-
term negative
economic impacts
from the 3-year
geometric mean for
Alt. 3and 4 in terms of
lower harvest and
impact on price.
Effects would not be
significant because
fishery closures are not
required.
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- Alt. 2: Same as Alt. 1 except modification of
conservation alerts to only require notice to
managers; modification of overfishing concern
renamed as abundance alert; possible adoption
of an ACT; AMs occur when ACL is exceeded,
such as notice to managers and reevaluation of
ACLs and AMs

- FPA 3: similar to Alt. 2 except that
conservation alert and overfishing concern
actions no longer considered AMs and no
longer retained in FMP
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Alternatives Biological Impacts Economic Impacts
= | = o —~ | -Alt. 1: status quo; currently implemented; Alt. 1: not consistent with MSA Alt. 2 and FPA 3 for
2 5 o E ] reference points of OFL, ABC, ACL, & ACT and NS1Gs ACLs should have
§: < o5 | are not specified for any stock; stocks managed long-term positive
~ ‘g g using tools such as quotas and time/area Alt. 2: most consistent with effects because the
il L | closures NS1Gs; most complicated to ACL framework
$'; N estimate and additional tools would help ensure the
5 < | - Alt. 2: OFLs, ABLs, ACLs, & ACTs (as would need to be developed stock is exploited at
g © ‘g needed) are expressed in terms of catch levels that do not
=S i (Consistent with NS1G); OFL and ABC are FPA 3: more conservative and exceed Fysy. Short-
%§: specified on the basis of stock-specific protective of KRFC than Alt. 3b; term effects are likely
% — exploitation rates and abundances; ABC is would have long-term positive to be negative in terms
o & buffered from the OFL by 5-10% to account for | effects on KRFC, but not of harvest.
& = scientific uncertainty significant; generally consistent
'§ (S} with NS1Gs, as guidelines allow For KRFC, Alt. 2 and
<
g;'\: - FPA 3: OFLs, ABCs, ACLs, & ACTs (as for flexibility; most consistent 3 may have a short-
S E needed) are expressed in terms of spawning with FMP objectives, salmon term negative
g escapement; OFL and ABC are specified on the | biology; current management economic effect due to
T S basis of stock-specific exploitation rates and structure; technically feasible decreased harvest, but
eF abundances; ABC is buffered from the OFL by would have long-term
(@)
‘g 5-10% to account for scientific uncertainty; For SRFC, there are direct positive effects due to
i KRFC managed for 40,700 natural spawners positive effects with Alt. 2 & 3. managing for MSY.
=g (Swsv); spawning escapement is the most For KRFC, the effect is small or
= commonly used metric negligible.
=
g - Alt. 3b: identical to Alt. 3 except KRFC is Alt 3b: similar to status quo for
managed for 35,000 natural spawners; KRFC, no significant effects.
inconsistent with MSA
= | = —~ | -Alt. 1: inseason authority; mixed-stock quota AMs would have offsetting The alternatives are
S | 2 monitoring, quota partitioning, and trading; positive and negative effects; not expected to have some
< & gear/bag/size/trip limits; boundary significant level of direct or
3 « | modifications; landing restrictions; inseason indirect economic
= «~ | monitoring and reporting requirements; SAFE Alt. 1: does not meet the purpose | impacts (such as on
g < | document; conservation alert; postseason and need of the proposed action; harvest levels), but
> o monitoring; overfishing concern assessment; not a viable alternative none of the
= |.§ notice to managers; methodology review accountability
o]
£
>
o
3
<

measures would have
significant economic
impacts since some
effects are offsetting
and AMs are generally
preventive or
corrective measures
and mostly
administrative in
nature.
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De minimis fishing provisions

(1.2/2b.3/3b. 4.5 & FPA 6

Alt. 1: status quo; currently implemented
for KRFC; de minimis fishing not defined
for SRFC

Alt. 2, 2b: F=0 at midpoint between Sysy
and MSST

Alt. 3, 3b: F=0 at MSST
Alt. 4: F=0 at 0.5*MSST

Alt. 5: F< 0.25 below the midpoint
between Sysy and MSST (unstructured
reduction)

FPA 6: F<0.25 at Susy until the midpoint
of Susy and MSST; F<0.10 at MSST until
% of MSST; F=0 at S=0

Alts. 2b, 3b — similar to Alt. 2, 3 except
that KRFC is managed for 35,000 natural
spawners, rather than Sysy
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Alternatives Biological Impacts Economic Impacts
25 - De minimis exploitation rates of 25% for SRFC | Alt. 1: managing for an annual Alternatives 2-6
% and KRFC spawner escapement less than Susy target of 35,000 natural area adult | should provide short-
%2} KRFC spawners (less than Susy) term positive

is inconsistent with MSA and
NS1Gs ; not consistent with NS8
because of lack of de minimis
fishing for SRFC

Alt. 2, 3, 4: would achieve OY

Alt. 2b, 3b, 5: would not achieve
QY; inconsistent with MSA and
NS1Gs

No significant impacts from de
minimis alternatives, but long-
term negative impacts to KRFC
from Alts. 2b, 3b, and 5.

economic effects
compared to the Status
Quo Alternative.
These alternatives may
have long term
negative economic
effects because SRFC
could become
overfished more
frequently, which
could lead to more
restrictions on future
fisheries.

For KRFC,
Alternatives 2, 4, and
FPA 6 may have a
short-term negative
economic effect on
harvest, but would
have a long-term
positive effect because
of managing for MSY.

Alternative 5 yielded
the highest cumulative
ocean commercial ex-
vessel value and
recreational trips
across all MSST
conventions and
management zones,
However, Alt 5 has
mixed results for river
tribal and non-tribal
recreational catches,
i.e., Status quo fared
better for non-tribal
river recreational
catches.

Note: NS = Not significant; Although there could be some positive or negative economic impacts associated to different amendment alternatives
relative to status quo, the economic significance would be none or not significant, i.e., the value of change expected to be much less than $100
million to the case of the West Coast salmon fishing industry under PFMC.
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45 Cumulative Effects

Cumulative effects result from actions or events affecting the FMP regulatory framework that combine
with effects from the proposed actions to impact the environment in ways not considered direct or indirect
effects of the proposed actions, or affect the baseline environment against which the effects of proposed
actions are assessed.

Actions that are reasonable to expect and would affect the FMP regulatory framework include:

e Changes in status of protected species: Additional species may be listed under the ESA or their
status changed from threatened to endangered or vice-versa, or a population may recover to allow
de-listing.

e Adding, removing, or changing the status of stocks in the fishery management unit: As additional
information becomes available, stocks may be added or removed from the FMP, designated EC
stocks, designated as indicator stocks for a stock complex, moved to another existing or new
stock complex, or have the Fagc uncertainty tier changed.

o Implementation of mark-selective fisheries: Increased implementation of mark-selective fisheries
can provide more opportunity, especially for recreational fisheries, but can also be less efficient,
especially for commercial fisheries.

e Change in the use of ocean areas: habitat protection measures (e.g., marine protected areas;
MPAs) and offshore projects (e.g., wind and wave power, offshore aquaculture) limiting the area
open to fisheries.

Events that are reasonable to expect and would affect the FMP regulatory environment include:

e Cyclical and ongoing climate change affecting stock productivity in the northeast Pacific:
Cyclical events (El Nifio southern Oscillation, Pacific decadal oscillation) and long-term climate
change affects the relative productivity of different marine organisms with attendant ecosystem
effects.

o Marketing strategies to promote certain fishery sectors: Marketing strategies can affect the
consumer demand and price of commercial products such as wild caught and aquaculture salmon.

o Changes in aesthetic value of salmon can affect participation in habitat restoration activities.

4.5.1 Changes in Status of Protected Species

ESA consultation standards are frequently changed as new and better information is developed and ESU
status’ are reviewed. The effects to the FMP regulatory framework are generally either to shift
management constraints to different stocks, or to change the level of constraint on a fishery. With respect
to harvest, the effects are manifested as more or less opportunity while, effects on stocks put more or less
pressure on other stocks. For example, if a new consultation standard for Lower Columbia River tule
Chinook results in additional fishing opportunity in some years, it may be possible that Snake River wild
Chinook, which have not constrained ocean fisheries in recent years, would experience higher
exploitation rates and become the constraining stock in some fisheries. Biological effects are likely to be
offsetting with regard to stocks, and economic effects could be either positive or negative depending on
whether constraints are liberalized or become more conservative. Regardless, ESA is other applicable
law, and the FMP regulatory framework will continue to accommodate changes to ESA consultation
standards, which could result in adverse or beneficial impacts, but are not likely to be significant in either
case.
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4.5.2 Adding, Removing, or Changing the Status of Stocks in the Fishery
Management Unit

Adding stocks to the FMP or changing their status as part of a stock complex could result in effects
similar to changes to ESA consultation standards such as shifting management constraints to different
stocks, or to changing the level of constraint on a fishery. For example, Oregon Coastal Chinook are
likely to have new stock specific conservation objectives established in the near future. This could lead to
identifying a new indicator stock and possibly splitting the SONC Chinook stock complex into separate
SO and NC components, with attendant changes in fishery constraints. Other effects could include
applying de minimis control rule alternatives to Oregon Chinook stocks that have different specifications
of MSST than SRFC and KRFC. If MSST for a stock is set at 0.5*Sysy and the same de minimis control
rule is applied as that used for SRFC and KRFC, the effects will be slightly different relative to allowable
exploitation rates and realized spawners for a given abundance forecast than if MSST = 0.75*Sysy. The
specification of MSST as a percentage of Sysy affects the potential spawner abundance at which expected
realized spawning abundance would fall below MSST. For example, the realized spawner abundance (50
percent probability) would be below MSST when potential spawner abundance (pre-fishing) was less than
Smsy If MSST=0.75*Sysy, but not until 0.6*Sysy If MSST=0.5 Sysy (i.e., above MSST), assuming
assessments are unbiased. However, given the same pre-fishing potential spawners, the difference in
realized spawners would be less pronounced (Figure 4-4). Therefore, the selection of MSST as a
percentage of Sysy affects the risk associated with de minimis Alternatives. However, the risks associated
with de minimis fishing alternatives, regardless of MSST specification, would not be significant because
of the low exploitation rates.

03 0.3
—&— Control Rule —&—Control Rule
0.25 % \ g L 4 0.25 > —
——Potential Spawners / —i—Potential Spawners
0.2 0.2
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Figure 4-4. Difference in realized spawners given the same potential spawners under FPA 6 de minimis control rule
based on different specifications of MSST.

4.5.3 Implementation of Mark-Selective Fisheries

Use of mark-selective ocean fisheries has increased since their introduction in 1999, and further use is
being contemplated as means to access hatchery fish while remaining within constraints for stocks of
concern, and as a way to possibly mitigate the effect of hatchery fish interacting with wild fish on the
spawning grounds. Mark-selective fisheries have the potential to extend harvest opportunity, especially
in recreational fisheries where generating angler trips is an important economic consideration, but also in
commercial fisheries where constraints on coho impacts can limit access to more valuable Chinook
allocations. Requiring mark-selective retention in commercial Chinook fisheries may allow additional
access to more abundant, less constraining stocks, but it would also require more effort to attain quotas or
to make trips profitable, reducing the efficiency of fishery operations. Expansion of ocean mark-selective
fisheries could shift management constraints to other stocks, and change pressure on some stocks.
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4.5.4 Change in the Use of Ocean Areas

Changes in the uses of ocean areas such as establishing MPAs that restrict fishing activities or energy
development that make fishing impractical in some areas would affect coastal communities near those use
areas, and some net economic loss from fishing activities may result, particularly for the recreational
sector which is not as mobile as the commercial sector. However, it is likely that some of the effects
would be a shift in location of fishing activity, although if prime fishing areas are eliminated, the
efficiency (profitability) of commercial fisheries could decline. Because stock distribution varies, this
could also result in shifting fisheries impacts among stocks, but are not considered significant.

4.5.5 Cyclical and Ongoing Climate Change

Long-term climate change effects such as ocean acidification and rainfall patterns could affect trophic
interactions and geographic distribution of salmon. These changes would in turn affect viability and
structure of fisheries, and distribution and abundance of salmon stocks. Although the net effect of these
changes is likely to be negative, some stocks or fisheries may benefit from the changing conditions and
resulting shifts in distribution. However, while these potential effects are foreseeable, they are not likely
to be significant in the near term. Cyclical changes, like those associated with El Nifio events and the
Pacific Decadal Oscillation would affect similar components of the environment as long-term climate
change. Cyclical changes, while expected to be both positive and negative, are more likely to be
noticeable in the short-term; however, because these events are part of the historical baseline, they are
unlikely to be significant, and positive and negative impacts should average out over the long-term.

4.5.6 Marketing Strategies

Marketing strategies can affect exvessel value of the fishery. For example, in the 2000’s promotion of
wild caught salmon over pen-raised (aquaculture) salmon resulted in increased demand for wild caught
salmon, and ex-vessel price increased from less than $2/Ib in 2003 (nominal value) to around $5Y/Ib in
2006 (nominal value) for Chinook, where it has remained since. These actions are difficult to anticipate,
and effects like consumer awareness generally have a marginal effect on demand for specific products
over the long term and are not expected to be significant.

45.7 Aesthetics

Salmon make up an important part of the social fabric for all communities where they are present.
Residents and visitors of the western states desire to experience a healthy environment and share a social
connection through the presence of salmon, similar to that of the tribes who depend upon the natural
resources within their usual and accustomed areas. Adult salmon returning to spawn fulfill this need, and
when the return of spawning adults is impaired, this experience is diminished. Residents, and particularly
land-owners, on or near salmon bearing streams are more likely to participate in habitat restoration efforts
if they feel an active connection to the salmon resource. Visitors to the region are also more likely to
have a satisfactory experience if salmon are present. The proposed actions should result in greater long
term average spawning escapement throughout the Klamath Basin and enhance the aesthetics of the
region, resulting in positive environmental effects. The proposed actions should not reduce long-term
average spawning escapement in any of the other regions of the affected environment.

143
FINAL EA: Salmon Amendment 16 DECEMBER 2011
F-fishing mortality rate; MFMT-maximum fishery mortality threshold; MSST-minimum stock size threshold; MSY-maximum
sustainable yield; NS1Gs-National Standard 1 Guidelines; OFL-overfishing limit; S-spawning escapement; SDC-status
determination criteria



5.0 CONSISTENCY WITH OTHER APPLICABLE LAW

5.1 Magnuson-Stevens Conservation and Management Act

The MSA provides parameters and guidance for Federal fisheries management. Overarching principles
for fisheries management are found in the MSA’s National Standards, which articulate a broad set of
policies governing fisheries management. In crafting fisheries management regimes, the Councils and
NMFS must balance their recommendations to meet these different national standards.

As discussed previously, the purpose of this action is to amend the salmon FMP to implement the 2009
revisions to the NS1Gs, which provide guidance on the implementation of the requirement for ACLs and
other aspects of the 2006 amendments to the MSA. National Standard 1 requires that “Conservation and
management measures shall prevent overfishing while achieving on a continuing basis, the optimum yield
from each fishery for the United States fishing industry.” The proposed action is consistent with NS1Gs.

National Standard 2 requires the use of the best available scientific information. The Council’s SSC
reviewed the methods used to develop reference points for SDC and ACLs, and recommended their use to
the Council. The SSC also reviewed the analysis of SDC and the economic analysis of de minimis fishing
alternatives and provided comments to help inform the Council’s policy choices on those issues. The
models used to generate catch estimates under the de minimis fishing alternatives had been previously
reviewed by the SSC and approved by the Council for management purposes. The FPAs in this EA
comport with the SSC recommendations for use of the best available scientific information except for the
selection of MFMT and Sysy for Washington coastal coho, which did not use the methods recommended
by the SSC. Reference points should be based on the best available science, but adopting more
conservative values can provide a more precautionary and consistent management approach, as was the
case for most Washington coastal coho reference points, and is consistent with National Standard 2.
However, adopting less conservative values such as the Quillayute fall cohno MFMT, which exceeds the
best available estimate of Fysy, IS inconsistent with National Standard 2.

National Standard 3 requires individual stocks of fish to be managed as a unit throughout their ranges and
interrelated stocks of fish to be managed as a unit. The conservation objectives are established for
individual stocks in the Salmon FMP and are based on either escapement or on total exploitation rate,
both of which account for impacts to stocks throughout their range. All Salmon FMU stocks are managed
as a unit in Council-area fisheries to ensure all conservation objectives are met. All alternatives in this
EA meet this standard.

National Standard 4 requires that “Conservation and management measures shall not discriminate
between residents of different States.” And that “allocation shall be: (A) fair and equitable...; (B)
reasonably calculated to promote conservation; and (C) carried out in such manner that no...entity
acquires an excessive share...”. All alternatives in this EA meet this standard.

National Standard 5 requires efficiency, where practicable, in the utilization of fishery resources. All
alternatives in this EA meet this standard.

National Standard 6 requires conservation objectives and management measures to take into account and
allow for variations among, and contingencies in, fisheries, fishery resources, and catches. All alternatives
(including the FPASs) except for status quo account for scientific uncertainty in estimates of reference
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points and specify AMs that allow for inseason management of Council-area salmon fisheries to meet
conservation objectives and preseason management objectives.

National Standard 7 requires that conservation and management measures shall, where practicable,
minimize costs and avoid unnecessary duplication. All alternatives in this EA meet this standard.

National Standard 8 requires that conservation and management measures shall, consistent with the
conservation requirements of the MSA, take into account the importance of fishery resources to fishing
communities in order to “(A) provide for the sustained participation of such communities, and (B) to the
extent practicable, minimize adverse economic impacts on such communities.” Fishing communities
could be negatively affected by Option I, which has substantially lower short term economic benefits
than the Preferred Alternative, and by Options I, Il, and the No Action Alternative, which could have
reduced long term economic benefits associated with overharvest of stocks of concern. The Preferred
Alternative may also negatively affect fishing communities, but represents a balance between the short
term needs of the communities and the long term needs of the communities, needs which rely on long
term health of the salmon stocks.

National Standard 9 requires the reduction, to the extent practicable, of bycatch or bycatch mortality. All
alternatives in this EA are expected to have no significant effects due to bycatch mortality on non-target
species.

National Standard 10 requires, to the extent practicable, conservation and management measures to
promote the safety of human life at sea. The Alternatives in this EA are not expected to have significant
effects on season structure or other factors that would increase risks to salmon fishermen. The Council
FPAs are consistent with Council Operating Procedure #16, Weather-related Adjustment to Salmon
Fishery. All alternatives in this EA are consistent with National Standard 10.

The MSA permits a Council to comment on habitat impacts related to stocks under that Council’s
authority. FPA 4 for stock classification removes mid-Columbia River spring Chinook from the FMP and
Council authority, which may result in some areas currently identified as EFH loosing that designation.
The Council will consider changing identification of salmon EFH, including that occupied by mid-
Columbia River spring Chinook, as a result of its five year EFH review, which was concluded in April
2011. The Alternatives in this EA and expected impacts are consistent with the MSA requirements of
identification and periodic review of EFH. There are no direct impacts to existing salmon EFH from the
Alternatives considered in this EA.

5.2 Paperwork Reduction Act

The purposes of the Paperwork Reduction Act (PRA) are to minimize the burden of information
collection by the Federal Government on the public; maximize the utility of any information thus
collected; improve the quality of information used in Federal decision making, minimize the cost of
collection, use and dissemination of such information; and improve accountability. The PRA requires
Federal agencies to obtain clearance from the Office of Management and Budget before collecting
information. This clearance requirement is triggered if certain conditions are met. “Collection of
information” is defined broadly. In summary it means obtaining information from third parties or the
public by or for an agency through a standardized method imposed on 10 or more persons. Collection of
information need not be mandatory to meet the trigger definition. Even information collected by a third
party, if at the behest of a Federal agency, may trigger the clearance requirement. Within NMFS the
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Office of the Chief Information Officer is responsible for PRA compliance. Obtaining clearance can take
up to 9 months and is one aspect of NMFS review and approval of Council decisions.

The FPAs do not include collection of information from sources or of types not already present in the
FMP and salmon regulations.

5.3 Marine Mammal Protection Act

The MMPA of 1972 is the principle Federal legislation that guides marine mammal species protection
and conservation policy in the United States. Under the MMPA, NMFS is responsible for the
management and conservation of 153 stocks of whales, dolphins, porpoise, as well as seals, sea lions, and
fur seals; while the US Fish and Wildlife Service is responsible for walrus, sea otters, and the West Indian
manatee.

Off the west coast, the Steller sea lion eastern stock, Guadalupe fur seal, and Southern sea otter California
stock are listed as threatened under the ESA. The sperm whale (WA, OR, CA stock), humpback whale
(WA, OR, CA, Mexico stock), blue whale eastern north Pacific stock, and Fin whale (WA, OR, CA
stock) are listed as depleted under the MMPA. Any species listed as endangered or threatened under the
ESA is automatically considered depleted under the MMPA.

The commercial salmon troll fisheries off the west coast are classified as Category Il fisheries, indicating
a remote or no likelihood of causing incidental mortality or serious injury to marine mammals (75 FR
68468). Recreational salmon fisheries are assumed to have similar impacts as they use similar gear and
techniques. The only depleted marine mammal with which the salmon fishery has known interaction is
the Steller sea lion, however, interaction is rare and NMFS has determined mortality and serious injury
incidental to commercial salmon troll fishing operations have a negligible effect on this species (NMFS
2003; Appendix B). The Alternatives considered in this EA, including the FPAS, are not expected to have
significant impacts to marine mammals (see section 4.2 in this EA).

5.4 NEPA
This EA is intended to meet the NEPA requirements that apply to the proposed action.

5.5 Endangered Species Act (ESA)

This action does not directly affect any species listed under the ESA (see sections 4.1.7 and 4.2 of this
EA); however, fisheries conducted according to the FMP do affect ESA listed species. The FMP, as
amended by any of the alternatives described in this document, calls for managing fisheries to ensure that
the standards set forth in biological opinions for listed salmon stocks are met. Thus, fisheries adopted
under this FMP will meet the consultation standards for affected listed salmon stocks.

Council-managed fisheries also impact listed Southern Resident Killer Whales. Fisheries are managed
consistent with the biological opinion for killer whales (NMFS, May 5, 2009). Effects on listed Puget
Sound yelloweye rockfish, canary rockfish, and bocaccio and Pacific eulachon were addressed in a 2010
biological opinion (NMFS 2010b). The effects to ESA-listed North American green sturgeon were
considered in a 2007 biological opinion (NMFS 2007b).

The following BOs and Section 4(d) determinations have been prepared for West Coast stocks by NMFS.

Table 5-1. NMFS’ Endangered Species Act consultations and Section 4(d) determinations on ocean fisheries
implemented under the Salmon FMP and their duration.
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Date Ewolutionarily Significant Unit covered and effective period

8-Mar-96 Snake River spring/summer and fall Chinook and sockeye (until reinitiated)
28-Apr-99 Oregon Coastal natural coho, Southern Oregon/ Northern California coastal coho, Central California coastal coho (until
reinitiated)

28-Apr-00 Central Valley spring Chinook (until reinitiated)

27-Apr-01 Hood Canal summer chum 4(d) limit (until reinitiated)

30-Apr-01 Upper Willamette Chinook, Upper Columbia spring Chinook, Lake Ozette sockeye, Columbia River chum, and 10
steelhead ESUs (until reinitiated)

30-Apr-10 Sacramento River winter Chinook (until reinitiated)

30-Apr-04 Puget Sound Chinook (until reinitiated)

13-Jun-05 California coastal Chinook (until reinitiated)

28-Apr-08 Lower Columbia River natural coho (until reinitiated)

30-Apr-10 Lower Columbia River Chinook (April 30, 2012)

Many of these documents are available from the NMFS Northwest Region website at:
http://www.nwr.noaa.gov/1publcat/allbiops.htm

5.6 Coastal Zone Management Act

Section 307(c)(1) of the Federal Coastal Zone Management Act (CZMA) of 1972 requires all Federal
activities that directly affect the coastal zone be consistent with approved state coastal zone management
programs to the maximum extent practicable. Under the CZMA, each state develops its own coastal zone
management program, which is then submitted for Federal approval. This has resulted in programs which
vary widely from one state to the next. The Proposed Action would be implemented in a manner that is
consistent to the maximum extent practicable with the enforceable policies of the approved coastal zone
management programs of Washington, Oregon, and California. This determination has been submitted
to the responsible state agencies for review under section 307(c)(1) of the CZMA.

5.7 Migratory Bird Treaty Act

The Migratory Bird Treaty Act of 1918 was designed to end the commercial trade of migratory birds and
their feathers that, by the early years of the 20th century, had diminished populations of many native bird
species. The act states it is unlawful to take, Kill, or possess migratory birds and their parts (including
eggs, nests, and feathers) and is a shared agreement between the United States, Canada, Japan, Mexico,
and Russia to protect a common migratory bird resource. The Migratory Bird Treaty Act prohibits the
directed take of seabirds, but the incidental take of seabirds does occur. The proposed action does not
directly affect any seabirds protected by the Migratory Bird Treaty Act (see section 4.1 of this EA).

5.8 Executive Order 13175: Consultation and Coordination with Indian
Tribal Governments

Executive Order 13175 is intended to ensure regular and meaningful consultation and collaboration with
tribal officials in the development of Federal policies that have tribal implications, to strengthen the
United States government-to-government relationships with Indian tribes, and to reduce the imposition of
unfunded mandates upon Indian tribes.
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The Secretary recognizes the sovereign status and co-manager role of Indian tribes over shared Federal
and tribal fishery resources. At Section 302(b)(5), the MSA reserves a seat on the Council for a
representative of an Indian tribe with Federally-recognized fishing rights from California, Oregon,
Washington, or ldaho.

The U.S. government formally recognizes that the four Washington Coastal Tribes (Makah, Quileute,
Hoh, and Quinault) have treaty rights to fish for salmon within the Council-managed area. Each of the
treaty tribes has the discretion to administer their fisheries and to establish their own policies to achieve
program objectives. In addition, other tribes with Federally-recognized fishing rights may be impacted by
Council-area fisheries, including tribes from Puget Sound, the Columbia River, and the Klamath River.
Accordingly, effects of the proposed action and other alternatives have been developed in consultation
with the affected tribe(s) and, insofar as possible, with tribal consensus.

5.9 Executive Order 12898: Environmental Justice

Executive Order 12898 obligates Federal agencies to identify and address “disproportionately high
adverse human health or environmental effects of their programs, policies, and activities on minority and
low-income populations in the United States” as part of any overall environmental analysis associated
with an action. NOAA guidance, NAO 216-6, at 7.02, states that “consideration of Executive Order
12898 should be specifically included in the NEPA documentation for decision making purposes.”
Agencies should also encourage public participation “especially by affected communities” as part of a
broader strategy to address environmental justice issues.

The environmental justice analysis must first identify minority and low-income groups that live in the
project area and may be affected by the action. Typically, census data are used to document the
occurrence and distribution of these groups. Agencies should be cognizant of distinct cultural, social,
economic or occupational factor that could amplify the adverse effects of the proposed action. (For
example, if a particular kind of fish is an important dietary component, fishery management actions
affecting the availability or price of that fish could have a disproportionate effect.) In the case of Indian
tribes, pertinent treaty or other special rights should be considered. Once communities have been
identified and characterized, and potential adverse impacts of the alternatives are identified, the analysis
must determine whether these impacts are disproportionate. Because of the context in which
environmental justice developed, health effects are usually considered and three factors may be used in an
evaluation: whether the effects are deemed significant, as the term is employed by NEPA; whether the
rate or risk of exposure to the effect appreciably exceeds the rate for the general population or some other
comparison group; and whether the group in question may be affected by cumulative or multiple sources
of exposure. If disproportionately high adverse effects are identified, mitigation measures should be
proposed. Community input into appropriate mitigation is encouraged.

The proposed action is not expected to affect minority and low-income communities, because it does not
directly affect the manner in which fisheries are conducted; it modifies the framework for determining the
annual salmon management measures and specifications with the goal of preventing overfishing and
ensuring long-term stock productivity. Further, fisheries conducted under the FMP are not expected to
disproportionally affect minority and low-income communities. West Coast Indian tribes are part of the
Council’s decision-making process on salmon management issues, and tribes with treaty rights to salmon,
groundfish, or halibut have a seat on the Council. Available demographic data detailed in the Salmon
FMP Amendment 14, Appendix B show that coastal counties where fishing communities are located are
variable in terms of social indicators like income, employment, and race and ethnic composition. As a

148
FINAL EA: Salmon Amendment 16 DECEMBER 2011

F-fishing mortality rate; MFMT-maximum fishery mortality threshold; MSST-minimum stock size threshold; MSY-maximum
sustainable yield; NS1Gs-National Standard 1 Guidelines; OFL-overfishing limit; S-spawning escapement; SDC-status
determination criteria



result, the alternatives are not expected to have notable effects on fishing communities in general, nor on
minority and low income groups in particular.

5.10 Executive Order 13132: Federalism

Executive Order 13132 enumerates eight “fundamental federalism principles.” The first of these
principles states “Federalism is rooted in the belief that issues that are not national in scope or
significance are most appropriately addressed by the level of government closest to the people.” In this
spirit, the Executive Order directs agencies to consider the implications of policies that may limit the
scope of or preempt states’ legal authority. Preemptive action having such “federalism implications” is
subject to a consultation process with the states; such actions should not create unfunded mandates for the
states; and any final rule published must be accompanied by a “federalism summary impact statement.”

The Council and process offers many opportunities for states and Indian tribes (through their agencies,
Council appointees, consultations, and meetings) to participate in the formulation of management
frameworks and management measures implementing the framework. This process encourages states and
tribes to institute complementary measures to manage fisheries under their jurisdiction that may affect
federally managed stocks.

The proposed action would not have federalism implications subject to Executive Order 13132.

5.11 REGULATORY IMPACT REVIEW AND INITIAL REGULATORY
FLEXIBILITY ANALYSIS

NMFS is proposing regulations to implement Amendment 16 to the Salmon FMP. Amendment 16 brings
the Salmon FMP into compliance with revised NS1Gs, under the MSA as reauthorized in 2006, to end
and prevent overfishing. This action proposes to revise the Salmon FMP under Amendment 16 to address
new requirements of the Magnuson Stevens Fishery Conservation and Management Act as amended in
2007, and NS1Gs as revised in 2009, including implementation of ACLs and AMs.

In order to comply with EO 12866 and the Regulatory Flexibility Act (RFA), this document serves as a
Regulatory Impact Review (RIR) and an Initial Regulatory Flexibility Analysis (IRFA) for Amendment
16 to Pacific Coast Salmon Plan. The RFA requires the agency to prepare and make available for public
comment an IRFA that describes the impact of the proposed rule on small businesses, non-profit
enterprises, local governments, and other small entities. The IRFA is to aid the agency in considering all
reasonable regulatory alternatives that would minimize the economic impact on affected small entities.
The EO covers a variety of regulatory policy considerations and establishes procedural requirements for
analysis of the benefits and costs of regulatory actions. NMFS requires the preparation of an RIR for all
regulatory actions of public interest.

This analysis is adapted from Final Draft Environmental Assessment and Regulatory Impact Review for
Pacific Coast Salmon Plan Amendment 16: Classifying Stocks, Revising Status Determination Criteria,
Establishing Annual Catch Limits and Accountability Measures and | Fishing Provisions (EA); prepared
by The Ad Hoc Salmon Amendment Committee for The Pacific Fishery Management Council and
National Marine Fisheries Service September 2011. This analysis also uses estimates developed by the
Pacific Council in its Review of 2010 Ocean Salmon Fisheries (Review).
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5.11.1 Initial Regulatory Impact Review

Executive Order 12866, Regulatory Planning and Review, was signed on September 30, 1993, and
established guidelines for promulgating new regulations and reviewing existing regulations. The EO
covers a variety of regulatory policy considerations and establishes procedural requirements for analysis
of the benefits and costs of regulatory actions. The EO stresses that in deciding whether and how to
regulate; agencies should assess all of the costs and benefits across all regulatory alternatives. Based on
this analysis, they should choose those approaches that maximize net benefits to society.

The RIR is designed to determine whether the proposed action could be considered a “significant
regulatory action” according to EO 12866. EO 12866 defines a “significant regulatory action”, and
requires agencies to provide analysis of the costs and benefits of such action and reasonable feasible
alternatives. An action may be considered “significant” if it is expected to: 1) have an annual effect on
the economy of $100 million or more or adversely affect in a material way the economy, a sector of the
economy, productivity, competition, jobs, the environment, public health or safety, or state, local, or tribal
governments or communities; 2) create a serious inconsistency or otherwise interfere with action taken or
planned by another agency; 3) materially alter the budgetary impact of entitlement, grants, user fees, or
loan programs or the rights and obligations of recipients thereof; or 4) raise novel legal or policy issues
arising out of legal mandates, the President's priorities, or the principles set forth in the EO.

The RIR analysis includes: a description of management objectives, a description of the fishery, statement
of the problem, a description of each alternative considered in the analysis, and an economic analysis of
the expected effects of each selected alternative relative to the no action alternative.

5.11.1.1 Description of the Management Objectives & Legal Authority

The Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006 (MSRA)
amended the MSA to include new requirements for ACLs, AMs, and other provisions regarding
preventing and ending overfishing and rebuilding fisheries. On January 16, 2009, NMFS published a
final rule (74 FR 3178) amending the NS1Gs to implement these new requirements. The Salmon FMP
(PFMC 2007) establishes conservation and allocation guidelines for annual management.  This
framework allows the Council to develop measures responsive to stock status in a given year. Section 3
of the current Salmon FMP describes the conservation objectives for Salmon FMP stocks necessary to
meet the dual MSA objectives of obtaining OY from a fishery while preventing overfishing. Each stock
has a specific objective, generally designed to achieve MSY, maximum sustained production (MSP), or in
some cases, an exploitation rate to serve as an MSY proxy. The Salmon FMP also specifies criteria to
determine when overfishing may be occurring and when a stock may have become overfished. These
conditions are referred to as a Conservation Alert and an Overfishing Concern, respectively. In addition,
the Salmon FMP also specifies required actions when these conditions are triggered. The alternatives
described in Section 2 are structured around the actions required when a Conservation Alert is triggered.

5.11.1.2 Statement of the Problem

This proposed action will bring the Salmon FMP into compliance with the MSA, as amended in 2007,
and the revised NS1Gs, by developing and implementing ACLs and AMs to prevent overfishing on
stocks in the fishery to which MSA Section 303(a)(15) applies, ensure “measurable and objective” SDC
for stocks in the fishery, and define the control rules under which de minimis fishing opportunity would
take place consistent with NS1.
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5.11.1.3 Description of the Fishery

Ocean salmon fisheries in Council waters harvest primarily Chinook and coho salmon, with small
numbers of pink salmon harvested in odd-numbered years, by means of hook-and-line commercial and
recreational fisheries. Such fisheries occur from the coastline to approximately 25 miles offshore from
the U.S./Canada Border to approximately Point Conception in California. Major runs originate in Puget
Sound, the Columbia River System extending into ldaho, the Klamath River, the Sacramento-San Joaquin
River systems in California and coastal Oregon streams.

The Pacific Fishery Management Council’s Review 2010 Ocean Salmon Fisheries (PFMC 2011a)
provides the following economic snapshot of the 2010 fishery. Total 2010 exvessel value of the Council-
managed non-Indian commercial salmon fishery was $7.15 million, which is the fifth lowest on record,
but more than four times above its 2009 level of $1.5 million. California had its first commercial salmon
fishery since 2007. The 2010 exvessel value of the commercial fishery was 28 percent below the 2005-
2009 inflation-adjusted average of $10 million and 88 percent below the 1979 through 1990 inflation-
adjusted average of $59.3 million. Based on Pacific Coast Fisheries Information Network (PacFIN) data,
a total of 641 vessels participated in the non-tribal West Coast commercial salmon fishery in 2010. This
is more than double the number that participated in 2009 (313), and nearly triple the number in 2008.
However the 2010 total was down 36 percent from 2007’s total of 1,007 vessels.

The preliminary number of vessel-based ocean salmon recreational angler trips taken on the West Coast
in 2010 was 182,900 a decrease of three percent from 2009, and 70 percent below the 1979 through 1990
average. Compared with 2009, preliminary estimates of the number of trips taken in 2010 decreased by
37 percent in Oregon and 18 percent in Washington. California effort was up substantially since the sport
fishery was not restricted to a 10-day fishery in the Klamath Management Zone as it was in 2009;
however it was still severely depressed compared to historic levels. Recreational salmon fishing takes
place primarily in two modes, (1) anglers fishing from privately owned pleasure crafts, and (2) anglers
employing the services of the charter boat fleet. In general, success rates on charter vessels tend to be
higher than success rates on private vessels. Small amounts of shore-based effort directed toward ocean
area salmon occur, primarily from jetties and piers. Coastwide, the proportion of angler trips taken on
charter vessels in 2010 was relatively stable at 24 percent compared with 23 percent in 2009; however
underlying this trend was a decline in the proportion of charter trips in Oregon and increases in California
and Washington. During 2010, the Review indicates that there were 465 charter boats that participated in
the 2010 fishery.

While some of the treaty Indian harvest was for ceremonial and subsistence purposes, the vast majority of
the catch was commercial harvest. For all of 2010 the preliminary exvessel value of Chinook and coho
landed in the treaty Indian ocean troll fishery was $1.8 million, compared with the exvessel value in 2009
of $1.0 million. According to a Northwest Indian Fisheries Commission representative, the tribal fleet
consists of 40 to 50 trollers./ The commercial entities directly regulated by the Pacific Council’s Fishery
Management Plan are non-tribal commercial trollers, tribal commercial trollers, and charter boats. During
2010, these fleets consisted of 641 non-tribal trollers, 40 to 50 tribal trollers, and 465 charter boats.

Total West Coast income impact associated with recreational and commercial ocean salmon fisheries for
all three states combined was estimated at $25.5 million in 2010. This was 46 percent above the
estimated 2009 level of $17.4 million. 2010 had the third lowest income impacts on record, with 2008
having the lowest on record at $7.5 million and 2009 the second lowest (adjusted for inflation).
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5.11.1.4 Description of the Alternatives

The alternatives address the following areas:

Stock Classification

Stocks In The Fishery.

Stocks in need of conservation and management measures in Council-area fisheries would be
classified as “in the fishery” under Amendment 16. Target stocks in Council-area fisheries are
hatchery stocks and productive natural stocks with ocean distributions primarily within the
Council area. Non-target salmon stocks include stocks listed under the ESA or depressed natural
stocks. Under Amendment 16, all salmon stocks currently included in the FMP would be
considered to be in the fishery except for Canadian Chinook, coho and pink stocks, and mid-
Columbia River spring Chinook salmon. The Canadian stocks were removed because Canadian
stocks are managed under the Pacific Salmon Treaty, and their status is assessed by the Canadian
government. The mid-Columbia River spring Chinook salmon would be removed because
Council area fisheries have negligible impacts on the stock, and therefore they are not in need of
conservation and management measures in fisheries under Council authority. Two stocks would
be added to the FMP: Oregon coastal hatchery coho and Willapa Bay natural coho. Smith River
Chinook salmon would also be identified as a separate stock from other ESA listed California
Coastal Chinook stocks.

Stock Complexes

Stock complexes are groups of stocks that are sufficiently similar in geographic distribution, life
history, and vulnerabilities to the fishery such that the impacts of management actions on the
stocks are similar. Stock complexes may be formed to facilitate management requirements such
as setting ACL, or determining stock status. Three Chinook stock complexes are specified in
Amendment 16: Central Valley Fall (CVF), Southern Oregon Northern California (SONC), and
far-north migrating coastal (FNMC). The complexes would facilitate specification of ACLs and
AMs.

Internationally managed stocks.

Amendment 16 identifies the FNMC Chinook complex; Washington coastal and Puget Sound
coho; and Puget Sound pink salmon as exempt from the ACL and AM requirements in the MSA
because these stocks are subject to management under an international agreement (P.L. 109-479,
sec. 104(b), MSA § 303 note). These stocks are managed in accordance with terms of the Pacific
Salmon Treaty between the U.S. and Canada. While stocks managed under an international
agreement can be exempted from specification of ACLs, all other MSA 303(a) requirements
apply, thus they are still required to have MSY and SDC specified.

Status Determination Criteria

Under Amendment 16, SDC would be determined for natural stocks for which specification of
these reference points is appropriate and possible, based on the best available science. SDC
would be specified only for individual stocks, including indicator stocks within stock complexes,
not for stock complexes as a whole. The proposed SDC incorporate the reference points
identified in the NS1Gs; however, the proposed definitions of some of these reference points
differ slightly from those in the NS1Gs to accommodate the life history of Pacific salmon, whose
reproduction is semelparous and for which a stock’s full reproductive potential can be spread out
over a multi-year period. These modified approaches are proposed in accordance with the
provision allowing for flexibility in the application of NS1Gs (50 CFR 600.310(h)(3)).
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Under Amendment 16, a stock would be considered subject to overfishing when the postseason
estimate of the fishing mortality rate (F) exceeds the MFMT, where the MFMT is generally
defined as Fysy. The definitions of overfished, approaching overfished, and rebuilt rely on multi-
year postseason estimates of spawning escapement to be assessed using a 3-year geometric mean
to determine status. MSST would be variable among stocks, with MSST defined for most stocks
as 0.5*Sysy, but MSST for SRFC, KRFC, Grays Harbor, Queets, Hoh, and Quillayute coho
defined as 0.75*Sysy, and MSST for Puget Sound coho defined as the stock specific low/critical
abundance breakpoint multiplied by one minus the low exploitation rate limit. The Puget Sound
coho provisions are designed to be consistent with the conservation and management provisions
developed through the Pacific Salmon Treaty. An approaching overfished determination would
be made if the geometric mean of the two most recent postseason estimates of spawning
escapement and the current preseason forecast of spawning escapement are below the MSST.

Annual Catch Limits.

Under Amendment 16, specification of overfishing limit OFL, ABC, and ACL reference points
would be made on an individual stock basis as required based on the best available science.
These reference points would not be specified for internationally managed stocks identified in the
FMP. Hatchery stocks and ESA-listed stocks identified in the FMP would be managed to meet
hatchery goals and ESA consultation standards, consistent with the NS1Gs, which provide the
flexibility to consider alternative approaches for specifying ACLs and AMs. Under Amendment
16, the relevant stocks for specifying OFL/ABC/ACL reference points would be SRFC and
KRFC as indicator stocks for the CVF and SONC Chinook complexes respectively.

Under Amendment 16, OFL, ABC and ACL would be specified as escapement levels for each
stock. These OFL, ABC, and ACL escapement levels would be determined annually using
exploitation rates (i.e., Fusy, Fasc, and Fac.) and abundance estimates for each stock. Fagc
incorporates a reduction from Fysy to account for scientific uncertainty. Fysy and Fagc are
defined in terms of total exploitation rate across all salmon fisheries (Federal and nonfederal
jurisdiction). Impacts in non-salmon fisheries are included in the natural mortality assumptions
used to estimate population parameters for salmon stocks; therefore, all fishing mortality sources
are accounted for when reference points are specified. Amendment 16 leaves in place existing
conservation objectives for stocks in the FMP. Under the amendment, the fishery would be
managed to meet the greater of either the ACL or the conservation objective in a given year.

De Minimis Fishing Provisions

The de minimis fishing provisions that exist in the current FMP and would be revised by
Amendment 16 allow for more flexibility in setting annual regulations when the conservation
objectives for limiting stocks are projected not to be met, and provide opportunity to access more
abundant salmon stocks that are typically available in the Council management area when the
status of one stock may otherwise preclude all ocean salmon fishing in a large region, as is the
case under the conservation alert in the current FMP. De minimis fishing provisions vary by
stock and depend on the form and structure of the conservation objective. Amendment 16
describes de minimis fishing provisions that would be applied to SRFC and KRFC specifically,
although these provisions are such that they could be applied to other stocks as well. Under
Amendment 16, de minimis fishing provisions would use a multi-step F-based control rule that
would allow some harvest at all abundance levels. As stock size declines, the allowable
exploitation rate declines from Fagc in order to achieve Sysy until F=0.25. A constant maximum
exploitation rate of 0.25 would be allowed until the potential spawner abundance reaches the
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midpoint between Sysy and MSST where F would be reduced in proportion to abundance to no
more than 10 percent at MSST. At potential spawner abundance levels less than or equal to half
of MSST the allowable exploitation rate would be further reduced to levels approaching zero as
abundance approaches zero.

Chapter Two of the draft EA describes the following alternatives in detail.

2.0 DESCRIPTION OF ALTERNATIVES

2.1 Stock Classification

2.1.1 Classification Issues

2.1.2  Alternatives for Stock Classification

2.1.3 Alternatives for Stock Complexes and Indicator Stocks

2.1.4 The International Exception

2.2 Alternatives for Reference Points — Status Determination Criteria

2.2.1 Criteria Used to Evaluate the Alternatives

2.2.2  Overview of Alternatives

2.2.3 SDC Alternative 1: Status Quo

2.2.4  Alternative 2: Single Year Basis SDC, MSST = 0.5*SMSY

2.2.5 Alternative 2b: Single Year SDC, MSST = 0.75*SMSY

2.2.6  Alternative 3: 3-Year Geometric Mean Basis SDC, MSST = 0.5*SMSY
2.2.6  Alternative 3b: 3-Year Geometric Mean Basis SDC, MSST = 0.75*SMSY
2.2.7 Alternative 3c: 3-Year Geometric Mean Basis SDC, MSST = 0.86*SMSY
2.2.8 Alternative 4: 3-Year Arithmetic Mean Basis SDC, MSST = 0.5*SMSY
2.2.9 Alternative 4b: 3-Year Arithmetic Mean Basis SDC, MSST = 0.75*SMSY
2.2.10 FPA Alternative 5: 3-Year Geometric Mean Basis SDC, MSST Variable Among Stocks
2.2.11 Stock-Specific Considerations

2.2.12 Council Response to Triggering SDC

2.3 Alternatives for Reference Points: OFL, ABC, ACL and Associated Frameworks
2.3.1 Criteria Used to Evaluate the Alternatives

2.3.2 Alternative Reference Points for OFL, ABC, and ACL

2.3.3 Alternative 1: Status Quo — Not defined

2.3.4  Overview of Alternatives 2, FPA 3 and 3b

2.3.5 Specification of Frameworks for Stock Complexes

2.3.6  Alternatives Eliminated From Detailed Study

24 Accountability Measures

2.4.1 Criteria Used to Evaluate the AM Alternatives

2.4.2 Alternative 1: Status Quo

2.4.3  Alternative 2 — Classify Current Measures in the FMP as AMs

244 FPA 3 - Classify Current Measures in the FMP as AMs, Except “Conservation Alert” and
“Overfishing Concern”

2.4.5 Other AMs Associated with Both Alternative 2 and FPA 3

25 De minimis Fishing Provisions

2.5.1 De minimis Fishing Alternatives

2.5.2  De minimis Fishing Provisions and Stock Rebuilding
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5.11.1.5 An economic analysis of the expected effects of each selected alternative
relative to the No Action Alternative

According to NMFS Guidelines for Economic Analysis of Fishery Management Actions (March, 2007),
the economic analysis of proposed fishery management actions should discuss the types and direction of
expected effects on the living marine resources, their habitats, and those who benefit from these
resources. The types of effects to consider include the following: changes in net benefits within a benefit
cost framework; changes in benefits and costs of groups of individuals, businesses of differing sizes, and
other entities (including small communities and governmental entities); changes in income and
employment in fishing communities; cumulative impacts of regulations; and changes in other social
concerns.  The economic analysis provided above in the 2010 economic shapshot” addressed
participation, ex-vessel revenue, and income impacts associated with various sectors. What follows is
discussion of the economic analysis of the Amendment 16 alternatives.

The key components of Amendment 16 are administrative as they are revisions to the key components of
the process by which the Council and NMFS make decisions on how best to manage various stocks in the
fishery. These key components include defining what stocks are in the fishery; how these stocks may be
organized into stock complexes, the treatment of international stocks, revising the stock status
determination criteria including definitions of overfishing, ABC, and ACL reference points; and revised
de minimis fishing provisions that to allow for more flexibility in setting annual regulations when the
conservation objectives for limiting stocks are projected not to be met, and provide opportunity to access
more abundant salmon stocks that are typically available in the Council management area when the status
of one stock may otherwise preclude all ocean salmon fishing in a large region. This action revises the
process of how conservation and management decisions will be made; it contains no actual application of
the methods to set ABC, ACL, or OFL or the management measures (e.g. closed seasons, area closures,
bag limits, etc.) to keep the fishery within the ACL and other conservation objectives to assure that
overfishing does not occur. As a result there are no immediate economic impacts to evaluate. These will
occur when the new process is actually applied in future actions and the economic impacts will be
evaluated then.

However, the EA did undertake an economic analysis of the expected effects of the preferred action and
options relative to “No Action” alternative and presented the following conclusions. The proposed
alternatives for classifying the stocks in the FMP will have no economic impacts, as there are no
biological implications to designating stocks “in the fishery” and “ecosystem components”, as compared
with the no action Alternative. Proposed alternatives for SDC have no significant biological or economic
impacts. The stocks have had low frequency of experiencing overfishing in the past and many of the
current control rules clearly prevent fishing at or above FMSY. It has been rare that stock abundance or
other constraints on the fishery have created opportunity for fishing above FMSY in other cases.
Identifying clearer criteria with which to determine stock status will more clearly align with the MSA and
NS1Gs, and can help managers implement timelier management responses and contribute to ensuring
sustainable salmon stock levels to support the fishery, resulting in positive economic effects. The
proposed alternatives for implementing ACLs, ABCs, and associated reference points (i.e., the ACL
framework) are similar in nature to the effects of the proposed SDC, thus, have no significant biological
or economic impacts. In the short term, fisheries may be constrained in a given year to prevent
overfishing, but such actions will provide long-term benefits from more sustainable salmon populations to
support harvest and recreational opportunities. Proposed alternatives to identify AMs have no significant
biological or economic impacts, compared to the no action alternative. Many of the proposed AMs
identified are actions that exist in the FMP currently and are administrative in nature (e.g., notification).
Proposed alternatives for de minimis fishing are not expected to result in significant biological or
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economic effects. However, providing for de minimis fishing will afford more opportunities for harvest,
consistent with National Standard 8, and achieve optimum vyield for the fishery consistent with NS1.
Therefore, there are projected positive economic benefits of the proposed action by allowing some
minimal harvest of weaker stocks in an effort to harvest healthier, abundant stocks in the mixed stock
fishery.

5.11.1.6 Conclusion

Because the proposed action does not have any immediate economic impacts and because expected
effects are not likely to result in significant effects, it is determined that the proposed rule, if
implemented, would not meet the thresholds that constitute a “significant regulatory action” under E.O.
12866. The proposed actions will not have a cumulative effect on the economy of $100 million or more,
nor will they result in a major increase in costs to consumers, industries, governmental agencies, or
geographical regions. No significant adverse impacts are anticipated on competition, employment,
investments, productivity, innovation, or competitiveness of U.S.-based enterprises. The annual effect on
the economy of $100 million (positively or adversely) due to the Amendment 16 Alternatives will not be
realized, as by virtue of total coastal community and personal income impacts (in real, inflation-adjusted
2010 dollars) of the commercial troll and recreational ocean salmon fishery are only about $10.4 million
and $12.5 million, respectively, for major port areas in US West Coast in 2010. The average annual total
Coastal community and personal income impacts (in real, inflation-adjusted 2010 dollars) of the
commercial troll and recreational ocean salmon fishery were only about $34.3 million and $26.1 million,
respectively, for major port areas in US West Coast during 2001 to 2009 (PFMC 2011a)

5.11.2 Initial Regulatory Flexibility Analysis

The RFA, 5 U.S.C. 603 et seq., requires government agencies to assess the effects that regulatory
alternatives would have on small entities, including small businesses, and to determine ways to minimize
those effects. A fish-harvesting business is considered a “small” business by the Small Business
Administration (SBA) if it has annual receipts not in excess of $4.0 million. For related fish-processing
businesses, a small business is one that employs 500 or fewer persons. For wholesale businesses, a small
business is one that employs not more than 100 people. For marinas and charter/party boats, a small
business is one with annual receipts not in excess of $6.5 million. All of the businesses that would be
affected by this action are considered small businesses under SBA guidance.

When an agency proposes regulations, the RFA requires the agency to prepare and make available for
public comment an IRFA that describes the impact on small businesses, non-profit enterprises, local
governments, and other small entities. The IRFA is to aid the agency in considering all reasonable
regulatory alternatives that would minimize the economic impact on affected small entities. Under the
RFA, an agency does not need to conduct an IRFA and/or Final Regulatory Flexibility Analysis (FRFA),
if a certification can be made that the proposed rule, if adopted, will not have a significant economic
impact on a substantial number of small entities. To certify, the agency must: state the basis and purpose
of the rule, describe and estimate the number of small entities to which the rule applies, estimate
economic impacts on small entities, by entity size and industry, and explain the criteria used to evaluate
whether the rule would impose “significant economic impacts.”

5.11.2.1 Why the Action is Being Considered, Objectives and the Legal Basis for
the Action

The MSRA amended the MSA to include new requirements for ACLs, AMs, and other provisions
regarding preventing and ending overfishing and rebuilding fisheries. On January 16, 2009, NMFS
published a final rule (74 FR 3178) amending the NS1Gs to implement these new requirements. This
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proposed action will bring the Salmon FMP into compliance with the MSA, as amended in 2007, and the
revised NS1Gs, by developing and implementing ACLs and AMs to prevent overfishing on stocks in the
fishery to which MSA Section 303(a)(15) applies, ensure “measurable and objective” SDC for stocks in
the fishery, and define the control rules under which de minimis fishing opportunity would take place
consistent with NS1.

5.11.2.2 Description and Estimate of the Number of Small Entities to Which the
Rule Applies.

The commercial entities directly regulated by the Pacific Council’s Fishery Management Plan are non-
tribal commercial trollers, tribal commercial trollers, and charter boats. The total ex-vessel revenue from
ocean commercial troll salmon landings (targeting Chinook and coho) in the West Coast (combined for
California, Oregon, and Washington states) was only about $7.15 million in 2010 The average revenue
per vessel of the vessels 641 vessels operating on the West Coast during 2010 was only about $11,000.
(Approximately 300 of these trollers account for 90 percent of the revenues for an average revenue of
$21,000.) Commercial fishing was very limited off of California in 2010, following two years of
commercial fishery closure due to a fishery resource disaster. Fishing year 2005 was the most recent year
that was not limited off California and southern Oregon by weak runs of either KRFC or SRFC. In 2005,
the average annual revenue per vessel coast-wide was only $18,780 which is also much less than the
threshold limit of $4.0 million in revenue per vessel. According to a Northwest Indian Fishery
Commission representative, there are approximately 40 to 50 tribal trollers. During 2010, the tribal troll
harvest was worth $1.8 million ex-vessel implying that the average revenue per troller ranges from
$36,000 to $45,000.

According to Pacific Council estimates 465 charter boat operations participated in the fishery in 2010.
Specific data on the economics of halibut charter operations is unavailable. However, in January 2004,
the Pacific States Marine Fisheries Commission (PSMFC) completed a report on the overall West Coast
charter boat fleet. In surveying charter boat vessels concerning their operations in 2000, the PSMFC
estimated that there were about 315 charter boat vessels in operation off Washington and Oregon. The
PSMFC has developed preliminary estimates of the annual revenues earned by this fleet and they vary by
size class of the vessels and home state. Small charter boat vessels range from 15 to 30 feet and typically
carry 5 to 6 passengers. Medium charter boat vessels range from 31 to 49 feet in length and typically
carry 19 to 20 passengers. (Neither state has large vessels of greater than 49 feet in their fleet.) Average
annual revenues from all types of recreational fishing, whale watching, and other activities ranged from
$7,000 for small Oregon vessels to $131,000 for medium Washington vessels. These data lead to the
conclusion that salmon charter boat vessels qualify as small entities under the RFA.

The commercial entities directly regulated by the Pacific Council’s Fishery Salmon Management Plan are
non-tribal commercial trollers, tribal commercial trollers, and charter boats. During 2010, these fleets
consisted of 641 non-tribal trollers, 40 to 50 tribal trollers, and 465 charter boats. A fish-harvesting
business is considered a “small” business by the Small Business Administration (SBA) if it has annual
receipts not in excess of $4.0 million. For marinas and charter/party boats, a small business is one with
annual receipts not in excess of $6.5 million. All of the businesses that would be affected by this action
are considered small businesses under SBA guidance. Average 2010 tribal and non-tribal vessel revenues
are approximately $13,000 and according to a PSMFC study on charter boats; average 2000 vessel
revenues ranged from $7,000 to $131,000 depending on vessel size class. As these average revenues are
far below SBA’s thresholds, NMFS has determined that all of these entities are small entities under Small
Business Administration’s definitions.
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5.11.2.3 Reporting and Recordkeeping Requirements
There are no reporting and recordkeeping requirements for this action.

5.11.2.4 Relevant Federal Rules that may Duplicate, Overlap or Conflict with the
Proposed Action.

There are no relevant Federal rules that may duplicate or overlap or conflict with the proposed action.

5.11.2.5 A description of any significant alternatives to the proposed rule

A description of any significant alternatives to the proposed rule that accomplish the stated objectives of
applicable statutes and that minimize any significant economic impact of the proposed rule on small
entities is required, including determination of a significant impacts and an estimate of economic impacts
on small entities, by entity size and industry.

There is no significant economic impact of the proposed rule on small entities.

The key components of Amendment 16 are administrative as they are revisions to the key components of
the process by which the Council and NMFS make decisions on how best to manage various stocks in the
fishery. As a result there are no immediate economic impacts to evaluate. These will occur when the
new process is actually applied in future actions and the economic impacts will be evaluated then.

However, the EA did undertake an economic analysis of the expected effects of the preferred action and
options relative to “No Action” alternative and presented the following conclusions. The proposed
alternatives for classifying the stocks in the FMP will have no economic impacts, as there are no
biological implications to designating stocks “in the fishery” and “ecosystem components”, as compared
with the no action Alternative. Proposed alternatives for SDC have no significant biological or economic
impacts. The stocks have had low frequency of experiencing overfishing in the past and many of the
current control rules clearly prevent fishing at or above Fysy. It has been rare that stock abundance or
other constraints on the fishery have created opportunity for fishing above FMSY in other cases.
Identifying clearer criteria with which to determine stock status will more clearly align with the MSA and
NS1Gs, and can help managers implement timelier management responses and contribute to ensuring
sustainable salmon stock levels to support the fishery, resulting in positive economic effects. The
proposed alternatives for implementing ACLs, ABCs, and associated reference points (i.e., the ACL
framework) are similar in nature to the effects of the proposed SDC, thus, have no significant biological
or economic impacts. In the short term, fisheries may be constrained in a given year to prevent
overfishing, but such actions will provide long-term benefits from more sustainable salmon populations to
support harvest and recreational opportunities. Proposed alternatives to identify AMs have no significant
biological or economic impacts, compared to the no action alternative. Many of the proposed AMs
identified are actions that exist in the FMP currently and are administrative in nature (e.g., notification).
Proposed alternatives for de minimis fishing are not expected to result in significant biological or
economic effects. However, providing for de minimis fishing will afford more opportunities for harvest,
consistent with National Standard 8, and achieve optimum yield for the fishery consistent with NS1.
Therefore, there are projected positive economic benefits of the proposed action by allowing some
minimal harvest of weaker stocks in an effort to harvest healthier, abundant stocks in the mixed stock
fishery.
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5.11.2.6 Conclusion

The proposed changes to the FMP do not include any reporting or recordkeeping requirements. These
changes will also not duplicate, overlap or conflict with other laws or regulations. The economic analysis
does not highlight any significant impact. The key components of Amendment 16 are administrative as
they are revisions to the key components of the process by which the Council and NMFS make decisions
on how best to manage various stocks in the fishery. As a result there are no immediate economic
impacts to evaluate. These will occur when the new process is actually applied in future actions and the
economic impacts will be evaluated then. Consequently, these changes are not expected to meet any of
the RFA tests of having a "significant” economic impact on a "substantial number" of small entities.
Nonetheless, NMFS has prepared this IRFA. Through the rulemaking process associated with this action,
we are requesting comments on this conclusion.
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APPENDIX A: LIST OF PUBLIC MEETINGS, AGENCIES AND
PERSONS CONSULTED, AND DOCUMENT PREPARERS

The following public meetings were held as part of the Salmon Amendment 16 process:

March 8-13, 2009:
August 4-5:
September 11-17:
October 7:
November 5:
January 26, 2010:
May 6-7:

June 10-17:
September 10-16:
November 3-9:

March 4-10, 2011:

May 16-17

June 6-13:

Pacific Fishery Management Council meeting, Seattle, Washington.
Ad Hoc Salmon Amendment Committee, Santa Cruz, California.

Pacific Fishery Management Council meeting, Foster City, California.
Ad Hoc Salmon Amendment Committee, Portland, Oregon.

Ad Hoc Salmon Amendment Committee, Portland, Oregon.

Ad Hoc Salmon Amendment Committee, Portland, Oregon.

Ad Hoc Salmon Amendment Committee, Portland, Oregon.

Pacific Fishery Management Council meeting, Foster City, California.
Pacific Fishery Management Council meeting, Boise, ldaho.

Pacific Fishery Management Council meeting, Costa Mesa, California.

Pacific Fishery Management Council meeting, Vancouver,
Washington.

Ad Hoc Salmon Amendment Committee, Portland, Oregon.

Pacific Fishery Management Council meeting, Spokane, Washington.

The following organizations were consulted and/or participated in preparation of supporting documents:

California Department of Fish and Game
Oregon Department of Fish and Wildlife
Washington Department of Fish and Wildlife

National Marine Fisheries Service, Sustainable Fisheries Division, Northwest Region
National Marine Fisheries Service, Sustainable Fisheries Division, Southwest Region
National Marine Fisheries Service, Northwest Fisheries Science Center

National Marine Fisheries Service, Southwest Fisheries Science Center

U.S. Fish and Wildlife Service, Columbia River Fisheries Program Office
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Yurok Tribe

Hoopa Valley Tribe

Columbia River Treaty Tribes
Wiashington Coast Indian Tribes,
Puget Sound Indian Tribes

Pacific Fishery Management Council and its Salmon Advisory Subpanel, Salmon Technical
Team, and Scientific and Statistical Committee

The Council’s Ad Hoc Salmon Amendment Committee prepared this EA:

Mr. Chuck Tracy, Pacific Fishery Management Council Staff

Dr. Peter Dygert, NMFS Northwest Region

Ms. Jennifer Isé, NMFS Southwest Region

Dr. Michael O’Farrell, NMFS Southwest Fisheries Science Center
Mr. Michael Mohr, NMFS Southwest Fisheries Science Center
Mr. Naresh Pradhan, NMFS Southwest Region

Mr. Larrie LaVoy, NMFS Northwest Region

Ms. Jennifer Stanford, NMFS Southwest Region

Dr. Robert Kope, NMFS Northwest Fisheries Science Center

Dr. Pete Lawson, NMFS Northwest Fisheries Science Center

Ms. Peggy Mundy, NMFS Northwest Region

Ms. Sheila Lynch, NOAA General Counsel Northwest Region
Ms. Shelby Mendez, NMFS Southwest Region

Mr. Keith Lutz, Northwest Indian Fish Commission

Mr. Doug Milward, Washington Department of Fish and Wildlife
Mr. Craig Foster, Oregon Department of Fish and Wildlife

Mr. Ron Boyce, Oregon Department of Fish and Wildlife

Mr. Henry Yuen, U.S. Fish and Wildlife Service

With assistance from Dr. Steve Freese, NMFS Northwest Region
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APPENDIX B: VULNERABILITY OF SALMON FMP STOCKS TO
COUNCIL AREA FISHERIES

In the National Standard 1 (NS1) guidelines, the “vulnerability” of fish stocks is referenced as one of the
bases for differentiating between stocks that are “in the fishery” versus those that are *“ecosystem
components.” To clarify the definition of “vulnerability” a Vulnerability Evaluation Work Group
(VEWG) was established to develop a methodology for determining the vulnerability of stocks managed
under a fishery management plan (FMP) (Patrick et al. 2010). We applied the methodology developed by
the VEWG to three salmon stock groups to help establish a basis for distinguishing stocks that can
reasonably be considered “ecosystem components” in Council fisheries.

In general, stocks “in the fishery” include target stocks (those that are directly pursued by commercial
fisheries) and non-target stocks (fish species that are not targeted but are caught incidentally in target
fisheries). Stocks may be managed as single species or in stock complexes. All stocks “in the fishery” are
generally retained for sale or personal use and/or are vulnerable to overfishing, being overfished, or could
become so in the future based on the best available information. As a default, NMFS declares that all
stocks and stock complexes currently listed in FMPs are considered “in the fishery.” Because ecosystem
component stocks are a type of non-target stock, occasional retention of the stock is not in and of itself a
reason to classify it as “in the fishery. In addition, ecosystem component stocks must not be subject to
overfishing, becoming overfished, or likely to become so in the future in the absence of conservation and
management measures.

The vulnerability of a stock to becoming overfished was described by the VEWG as the potential for the
productivity of the stock to be diminished by direct or indirect fishing pressure. Vulnerability is expected
to differ among stocks based on their life history characteristics and susceptibility to the fishery. The
definition developed by the VEWG followed Stobutzki (2001) and includes two key elements: 1) stock
productivity (a function of the stock’s life history characteristics) and 2) stock susceptibility (the degree to
which the fishery can negatively impact the stock.) Stocks with low productivity are not necessarily
vulnerable to overfishing unless they have some level of susceptibility to the fishery. The methodology
developed to assess vulnerability is termed a “productivity and sensitivity analysis” (PSA).

The PSA was originally developed to classify differences in bycatch sustainability in the Australian
prawn fishery (Stobutzki et al. 2001) and has been modified and adapted to include habitat and
community components (Hobday et al. 2004). Both methods create numerical indexes of productivity (p)
and susceptibility (s) separately using a variety of ranking factors. Based largely on these two studies the
VEWG created a PSA designed to accommodate a wide variety of U.S. fisheries ranging from long-line
tuna and swordfish to trawl groundfish.

The PSA adaptation developed by the VEWG included ten productivity attributes and twelve
susceptibility attributes. Each attribute was scored from 1 (low productivity, low susceptibility) to 3 (high
productivity, high susceptibility) and weighted from 0 to 4 (with a default of 2). Note that the least
vulnerable stocks have high productivity (3) and low susceptibility (1). Factors can be weighted to
emphasize those most relevant to a class of fishery and to de-emphasize factors that are uninformative or,
even misleading. The weighed factors are combined in to an index for p and an index for s. These can
then be combined to calculate a vulnerability score (v) or plotted to show p and s relative to other stocks
and fisheries. Guidelines are provided for scoring, but ultimately there is an element of expert opinion
involved in the evaluation. The VEWG also provided a data quality index to aid in evaluating data-poor
stocks. Salmon, in general, are data rich, so we did not consider data quality in this analysis. More
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information and a spreadsheet for doing the evaluation can be obtained at:
http://www.nmfs.noaa.gov/msa2007/vulnerability.htm.

The Vulnerability Analysis Working Group assessed productivity and susceptibility scores for 166 non-
salmonid species in U.S. fisheries. These included Atlantic sharks, Bering Sea and Aleutian Island
Skates, California nearshore groundfish, California Current pelagics, Northeast groundfish, Hawaii
pelagic longline swordfish, Hawaii pelagic longline tuna, and South Atlantic and Gulf of Mexico longline
species (Patrick et al. 2010). Overall vulnerability can be visualized in a plot of productivity vs.
susceptibility (Figure B-1.) Since the least vulnerable stocks have high productivity and low
susceptibility the x-axis in Figure B-1 is reversed so that the stocks closest to the origin have the lowest
vulnerability.

We applied PSA analysis to Pacific salmon to evaluate their vulnerability to Council-area fisheries in the
context of other fish and fisheries. In the context of all U.S. fisheries, most Pacific salmon stocks are
quite similar in productivity and susceptibility, so PSA analysis is not useful for differentiating individual
stocks for management purposes. There are, however, two groups of stocks that differ from what might
be considered generic salmon in the Eastern Pacific. These are Far North Migrating (FNM) Chinook
stocks, with migration timings and patterns that separate them from southern U.S. Fisheries, and Fraser
River and Puget Sound pink salmon, somewhat more productive, and caught at very low rates in Council-
area fisheries. We developed a PSA for three salmon stock groups; 1) generic salmon, 2) FNM salmon,
and 3) pink salmon. Generic salmon include most Chinook and coho salmon from Washington, Oregon,
and California. These fish share productivity characteristics and are effectively targeted in Council-area
fisheries. FNM Chinook stocks migrate north to Alaska as juveniles and have low susceptibility to
Council-area fisheries. Pink stocks mature at a younger age and also have low susceptibility to Council-
area fisheries.

Attribute scores were determined based on the criteria in the VEWG spreadsheet and discussion among
several scientists knowledgeable about salmon biology and Council-area fisheries. Most factors were
scored directly using the quantitative criteria specified by the VEWG. All weights were left at the default
of 2 except for “r,” intrinsic rate of increase, weighted at 4. We felt that this was one of the defining
properties of Pacific salmon, and warranted stronger consideration.

Productivity for Pacific salmon stocks is quite high, with scores of 2.409 for generic and FNM salmon,
and 2.455 for pink salmon (Table B-1). Susceptibility was moderate to low, with scores of 2.208
(generic), 1.875 (FNM), and 1.708 (pink). In relation to other U.S. fisheries, these productivity scores are
among the highest. Susceptibility scores range from average to low. Overall vulnerability scores
(distance from the origin in Figure B-1) were 1.345 (generic), 1.056 (FNM), and 0.894 (pink). Pink
salmon and FNM salmon are among the least vulnerable to overfishing of all the stocks analyzed by the
VEWG. Generic salmon are more vulnerable because, despite their high productivity they are susceptible
to highly effective fisheries.

166
FINAL EA: Salmon Amendment 16 DECEMBER 2011
ABC-acceptable biological catch; ACL-annual catch limit; ACT-annual catch target; AM-accountability measures; C-catch; F-fishing
mortality rate; MFMT-maximum fishery mortality threshold; MSST-minimum stock size threshold; MSY-maximum sustainable yield;
N-Abundance; OFL-overfishing limit; S-spawning escapement; SDC-status determination criteria



Table B-1. The VEWG worksheet, including productivity and susceptibility attributes, with definitions, and attribute scores for three salmon stocks. “Generic
Salmon” includes most Chinook and coho salmon in Council-area fisheries, “Far North Migrate” includes stocks of spring Chinook that migrate out of Council
fisheries, and “Pink Salmon” includes mostly Fraser River pink salmon that are caught at very low rates in the Strait of Juan de Fuca and Puget Sound. Attributes
that differ for individual stocks are in bold.
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Generic Salmon

Far North Migrate

Pink Salmon

. Weighted " Weighted " Weighted
- . . . Attribute 7 Attribute _ Attribute -
Productivity Attributes High (3) Moderate (2) Low (1) Weight Score Attribute Score Attribute Score Attribute
Score Score Score
r >0.5 0.5-0.16 (mid-point 0.10) <0.16 4 3.0 12.0 3.0 12.0 3.0 12.0
Maximum Age <10 years 10 - 30 years (mid-point 20) > 30 years 2 3.0 6.0 3.0 6.0 3.0 6.0
Maximum Size <60cm 60-150 cm (mid-point 105) >150 cm 2 2.0 4.0 2.0 4.0 3.0 6.0
von Bertalanfy Growth >025 0.15-0.25 (mid-point 0.20) <015 2 3.0 6.0 3.0 6.0 3.0 6.0
Coefficient (k)
Estimated Natural Mortality >0.40 0.20-0.40 (mid-point 0.30) <0.20 2 2.0 4.0 2.0 4.0 2.0 4.0
Measured Fecundity > 10e4 10e2-10e3 < 10e2 2 2.0 4.0 2.0 4.0 2.0 4.0
Breeding Strategy 0 between 1 and 3 24 2 2.0 4.0 2.0 4.0 2.0 4.0
highly frequent recruitment recru?mogzast:::ycgses‘(}s:ttvveen infrequent recruitment
. o 9
Recruitment Pattern success (> 75% of year o T oo year classes  SUccess (< 10% of year 2 3.0 6.0 3.0 6.0 3.0 6.0
classes are successful) classes are successful)
are successful)
Age at Maturity < 2years 2-4 years (mid-point 3.0) > 4 years 2 2.5 5.0 2.5 5.0 2.0 4.0
Mean Trophic Level <25 2.5-3.5 (mid-point 3) >3.5 2 1.0 2.0 1.0 2.0 1.0 2.0
Overall Productivity Scores 2.409 2.409 2.455
Susceptibility Attributes Low (1) Moderate (2) High (3) Weight
Targgtgd stocks hav_e catch Targeted stocks do not have
limits and proactive Targeted stocks have catch catch limits or accountability
Management Strategy accountability measures; Non- limits arld reactive measures; Non-target stocks 2 1.0 2.0 1.0 2.0 1.0 2.0
target stocks are closely accountability measures b
. are not closely monitored.
monitored.
f Between 25% and 50% of the .
< 25% of stock occurs in the X > 50% of stock occurs in the
Areal Overlap area fished stock occf;rselg the area avea fished 2 3.0 6.0 1.0 2.0 1.0 2.0
. . stock is distributed in > 50%  stock is distributed in 25% to  stock is distributed in < 25%
Geographic Concentration of its total range 50% of its total range of its total range 2 10 2.0 10 2.0 1.0 2.0
. Between 25% and 50% of the .
. < 25% of stock occurs in the o > 50% of stock occurs in the
Vertical Overlap depths fished stock ocm;irsshlgdthe depths depths fished 2 3.0 6.0 3.0 6.0 3.0 6.0
Fishing rate relative to M <0.5 05-1.0 >1 2 3.0 6.0 1.0 2.0 1.0 2.0

B is > 40% of BO (or
maximum observed from
time series of biomass
estimates)
Seasonal migrations

B is between 25% and 40% of
BO (or maximum observed
from time series of biomass
estimates)
Seasonal migrations do not

B is < 25% of BO (or
maximum observed from time 2 3.0 6.0 3.0 6.0 3.0 6.0
series of biomass estimates)

Biomass of Spawners (SSB)
or other proxies

Seasonal migrations increase

Seasonal Migrations decrease t_Jverlap with the substantlglly affe_ct the overlap overlap with the fishery 2 1.0 2.0 1.0 2.0 1.0 2.0
fishery with the fishery
Behavioral responses
Schoo