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1 Executive Summary

This is the second Stock Assessment and Fishery Evaluation (SAFE) report for the Federal salmon
fishery in Cook Inlet Area exclusive economic zone (CI EEZ). This CI SAFE provides the necessary
information for the North Pacific Fishery Management Council’s (Council) Scientific and Statistical
Committee (SSC) to assess the status of the salmon stocks harvested in the CI EEZ during the 2024 CI
EEZ salmon fishery and recommend status determination criteria (SDC), buffers, and the resulting
acceptable biological catch (ABC) for the 2025 fishing season.

Under the terms of the Magnuson-Stevens Fishery Conservation and Management Act (MSA), the
National Standard 1 Guidelines (50 CFR 600.310), and amendment 16 to the Fishery Management Plan
for the Salmon Fisheries in the EEZ off Alaska (Salmon FMP), this SAFE uses the tier system and
harvest specifications process described in the Salmon FMP to calculate SDC and recommend ABC. As
allowed by the Salmon FMP and National Standard Guidelines, this SAFE incorporates changes to
assessment methods that were recommended by the SSC during 2024 (Section 2.1), and also makes new
recommendations to the SSC for the coming fishing season (Section 2.2). The National Marine Fisheries
Service (NMFS) prepared this SAFE as part of the process to federally manage the salmon fisheries in
the CI EEZ. In implementing the CI EEZ salmon fishery in 2024, NMFS published a proposed rule and
notice of availability for amendment 16 on October 18, 2023 (88 FR 72314). The final rule
implementing amendment 16 was published on April 30, 2024 (89 FR 34718). Proposed harvest
specifications for the 2024 CI EEZ salmon fishery were published on April 12, 2024 (89 FR 25857);
NMEFS received 21 public comment letters on the proposed harvest specifications before the end of the
comment period on May 13, 2024. Public comments pertaining to the 2024 CI SAFE were responded to
in the final 2024 harvest specifications published on June 18, 2024 (89 FR 51448). The 2024 salmon
fishing season in the CI EEZ began on June 20, 2024 and closed by regulation on August 15, 2024.

This Executive Summary begins with changes to data and assessment methods used in this 2025 SAFE;
followed by NMFS SAFE Team recommendations to the SSC for 2025 SDC and ABC and then ends
with a preliminary assessment of stock status relative to SDC and harvests relative to harvest
specifications after the first CI EEZ salmon fishery during 2024. Section 2 of this SAFE provides the
recommendations that the SSC made during the 2024 assessment and the NMFS SAFE Team responses
to those recommendations.

In organizing this CI EEZ SAFE, the NMFS SAFE Team used examples of other SAFE reports written
for Federal fisheries in Alaska and elsewhere and welcomes suggestions pertaining the organization and
content of future CI EEZ SAFE reports.

Summary of Changes for the 2025 SAFE

Based upon recommendations made by the SSC during the February 2024 Council meeting (NPFMC
2024; Section 2), the NMFS SAFE Team made the following changes to the data and assessment
methodology used to assess stock status and recommend SDC and ABC for the 2025 CI EEZ salmon
fishing season:

1. 2024 CI EEZ harvests are known, as opposed to past harvests (1999 — 2023) that were estimated
as referenced in section 7.1 of this SAFE.

2. Tier 1 buffers to reduce the preseason overfishing limit (OFLprg) to the ABC are based on positive
errors (i.e. over-forecasting), as opposed to the 2024 methodology that accounted for over- and
under-forecasting.

3. The Tier 3 overfishing limit (OFL), used to assess overfishing post season, is calculated as the
largest cumulative harvest over a species generation time in the timeseries under consideration
(1999 —2024).

4. Tier 3 OFLprg, used as the basis for setting the preseason ABC, is calculated as the largest average
catch over a species generation time in the timeseries under consideration (1999 — 2024; i.e., the
average EEZ harvest for the years used to calculate the OFL).
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5. Buffers presented in the 2025 SAFE represent the relative percentage reduction from the
preseason OFL to the resulting ABC (b=1—m).

6. Anew Tier 1 Bayesian model for estimating the OFLpre is presented for SSC consideration. Using
this approach, a preseason total run size forecast and State of Alaska harvest rate projections are
generated under a Bayesian framework, whereby the posterior predictions for both forecasts are
used to calculate the OFLprg, resulting in a posterior distribution of probable OFLpre values that
fully incorporate the uncertainty associated with the forecasts. Buffers are presented along with
their respective relative probabilities of over-forecasting the OFL.

2025 Tier, SDC, and Buffer Recommendations

For the 2025 assessment (Table 1 and Table 2), the NMFS SAFE Team recommends the same stock
groupings and tier determinations as were recommended by the SSC and published in the Final 2024
SAFE report and the 2024 final harvest specifications for the CI EEZ salmon fishery. Table 1 and Table
2 also provide 2025 NMFS SAFE Team recommendations for the post-season OFL (Tier 3), the OFLprg,
the buffer to account for scientific uncertainty and the resulting ABC.

This 2025 SAFE report contains discussion of the approach used for establishing potential yield for Tier
1 stocks, which is the basis for SDC and the resulting harvest specifications (See response to SSC
comments in Section 2.1.1). For the 2024 SAFE and harvest specifications, based on a recommendation
from the SSC, Smsy-point, the point estimate of the number of spawners to result in maximum sustainable
yield, was used for calculating potential yield (potential yield = available CI EEZ harvest after the
achievement of spawning escapement at Smsy-roint, and, harvests that are likely to occur outside of the
CI EEZ), which, in turn, is the basis for SDC (including the OFLprg) and the resulting harvest
specifications. However, for this 2025 SAFE, for Tier 1 stocks, the NMFS SAFE Team is
recommending that the lower bound of the Alaska Department of Fish and Game (ADF&G) spawning
escapement goal be used as the basis for SDC and harvest specifications. The NMFS SAFE Team has
provided SDC and recommended buffers based on Susy-roint (Table 1) and, for comparison and SSC
consideration, based on the lower bound of the spawning escapement goals (Table 2).

The NMFS SAFE Team recommended SDC and harvest specifications based on sources of uncertainty
and the biological attributes of the species being assessed; however, additional sources of uncertainty
were not factored into the 2025 SAFE recommendations, including the inability to confirm historical
estimates of salmon harvests in the CI EEZ prior to 2024 (which are a substantial basis for the 2024 and
2025 recommendations); the level of participation in the EEZ salmon fishery prior to 2024; the spatial
distribution of fishing effort within the CI EEZ prior to 2024 and effects of that effort on harvests of
weaker stocks (Chinook and coho salmon in particular); and harvests and harvest rates for individual
stocks and species given the new management structure of having both State of Alaska (State) and
Federal salmon fisheries in CI. To the extent practicable, the NMFS SAFE Team aims to incorporate
additional sources of uncertainty and include risk tables (see Appendix A) into future assessments and
welcomes input on assumptions, estimates, and analyses used in this 2025 SAFE.
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Table 1. NMFS SAFE Team recommendations for the 2025 CI EEZ salmon fishery that use the point
estimate of Susy (Susy-roivt) as the escapement target for SDC and resulting harvest specifications (this
is not the preferred recommendation by the NMFS SAFE Team; see Table 2 and Section 2.1.1 responses
to SSC for additional explanation): MFMT, MSST, OFL, recommended buffers, and the resulting
ABC/ACL. Buffers for the Tier 1 stocks are calculated based on the methods described in the SAFE and
account for uncertainty in the preseason forecast and estimated harvests in fisheries outside the ClI EEZ.

Page Stock Tier MFMT  MSST  OFL OFLpge B(‘f;f)er ABC/ACL
0

37  Kenai River Late-Run 1 0.196 3,030,000 NA 514,761 67.3% 168,485
Sockeye (KNSOCK)

52 Kasilof Sockeye 1 0.511 555,000 NA 664,294 803% 130,701
(KASOCK)

63  Aggregate “Other” 3 NA 163,000 906,757 181,351 15% 154,148
Sockeye (AOSOCK)

76  Aggregate Chinook 3 NA 45,000 2,237 373 30% 261
(ACHIN)

g6  Aggregate Coho 3 NA 38,600 268,053 67,013 90% 6,701
(COHO)

96  Aggregate Chum 3 NA NA 390,030 97,508 20% 78,006
(CHUM)

104  Aggregate Pink (odd- 3 NA NA 116,348 58,174 10% 52,357

year) (PINK-ODD)
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Table 2. NMFS SAFE Team recommendations for the 2025 CI EEZ salmon fishery that use the lower
bound of the escapement goal for SDC and the resulting harvest specifications (this is the preferred
recommendation by the NMFS SAFE Team, see Section 2.1.1 responses to SSC for additional

explanation): MFMT, MSST, OFL, recommended buffers, and the resulting ABC/ACL. Buffers for the
Tier 1 stocks are calculated based on the methods described in the SAFE and account for uncertainty in
the preseason forecast and estimated harvests in fisheries outside the Cl EEZ.

Page Stock MFMT  MSST OFL  OFLexe B(‘f,ﬁf;’r ABC/ACL
0

Kenai River Late-

37 Run Sockeye 0.327 1,875,000% NA 976,761  27.3% 709,954
(KNSOCK)

52 ﬁiﬂsfgg%keye 0.572 350,000%* NA 746294  57.0% 320,841
Aggregate

63 “Other” Sockeye NA 163,000 906,757 181,351 15% 154,148
(AOSOCK)
Aggregate

76 Chinook NA 45,000 2,237 373 30% 261
(ACHIN)

g6  Aggregate Coho NA 38,600 268,053 67,013 90% 6,701
(COHO)

96 ?ngf&%;)te Chum NA NA 390,030 97,508 20% 78,006
Aggregate Pink

104 (odd-year) NA NA 116348 58,174 10% 52,357
(PINK-ODD)

* Calculated as (Lower Bound of 750,000 sockeye salmon % 0.5 x 5 years), which assumes that 375,000
spawners per year over a generation represents an overfished condition. A somewhat more precautionary
approach assumes that 450,000 spawners per year over a generation (Lower Bound of 750,000 x 0.6 x

5) represents an overfished condition, resulting in an MSST of 2,250,000. The NMFS SAFE Team
recommends that the lower bound of the escapement goal represents Swmsy for this and other SDC.

** Calculated as (Lower Bound of 140,000 x 0.5 x 5 years), which assumes that 70,000 spawners per
year over a generation represents an overfished condition. A somewhat more precautionary approach
assumes that 84,000 spawners per year over a generation (Lower Bound of 140,000 x 0.6 x 5) represents
an overfished condition, resulting in an MSST of 420,000. The NMFS SAFE Team recommends that the
lower bound of the escapement goal represents Susy for this and other SDC.
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Summary of Buffers to Account for Scientific Uncertainty in Reducing the Preseason Overfishing
Limits (OFLpre) to the Acceptable Biological Catch (ABC)

Full assessments for Federal salmon stocks harvested in the CI EEZ are provided in Section 7 of this
SAFE, with the following summaries for each stock intended to provide considerations for the buffers
that are recommended by the NMFS SAFE Team (Tables 1-2) for reducing the OFLpre to the resulting
ABCs.

Tier 1 Kenai River late run sockeye salmon, Section 7.2: 67.3% based on SDC using Smsy-ront, 27.3%
(recommended) based on SDC the lower bound of the escapement goal range; the recommended buffers
are set based on the method and model described in Section 6.2. The buffers account for uncertainty
associated with the predicted total run size, harvests in State fisheries, and the achievement of the
spawning escapement target (Smsy-romnt, Or the lower bound, respectively). Model results suggest that
the buffers and resulting ABC are conservative with respect to the achievement of harvests and
escapement targets over the long term and that there is a surplus of sockeye salmon from this stock that
could be harvested in the CI EEZ.

Tier 1 Kasilof River sockeye salmon, Section 7.3: 80.3% based on SDC using Swmsy-romnt, 57%
(recommended) based on SDC the lower bound of the escapement goal range; the recommended buffers
are set based on the method described in Section 6.2. The buffers account for uncertainty associated with
the predicted total run size, harvests in State fisheries, and the achievement of the spawning escapement
target (Smsy-poinT, O the lower bound, respectively). Model results suggest that the buffers and resulting
ABC are conservative with respect to the achievement of harvests and escapement targets over the long
term and that there is a harvestable surplus of sockeye salmon from this stock that could be harvested in
the CI EEZ.

Tier 3 Aggregate Other sockeye salmon, Section 7.4: 15%; the recommended buffer reflects a NMFS
SAFE Team recommendation that 15% be a “default” level for Tier 3 stocks shown to be achieving
spawning escapement targets without overfishing occurring and for which annual estimates of harvests
are less than the ABC. The NMFS SAFE Team recommendation that the Aggregate sockeye salmon
stock complex is healthy given the degree to which this stock has achieved spawning escapement goals
concomitant with historical estimates of harvests. While sockeye salmon are considered vulnerable to
harvest with gillnets in the CI EEZ based on their size, State data suggests there are many sockeye
salmon spawning locations throughout Upper Cook Inlet with an estimated total run size for the
AOSOCK stock complex believed to be as large or larger than KASOCK. The AOSOCK stock complex
could be considered for a Tier 2 designation in the future if additional escapement data were available to
estimate total run size, which would be necessary to calculate a harvest rate from the CI EEZ portion of
the fishery.

Tier 3 Aggregate Chinook salmon, Section 7.5: 30%; the recommended buffer reflects a heightened
level of concern given that there are several Chinook salmon stocks listed as “Stocks of Concern” by the
State of Alaska, including the Kenai Late Run large Chinook salmon indicator stocks for the ACHIN
stock complex. In addition, Chinook salmon are currently at a low state of abundance throughout the
eastern North Pacific. However, there were only 31 Chinook salmon harvested during the CI EEZ
salmon fishery during 2024. Chinook salmon are considered vulnerable to harvest in gillnets based on
their size, but historical harvest estimates suggests they may be infrequently encountered in the CI EEZ
relative to all other salmon species. The NMFS SAFE Team is not aware of any available genetic data to
support stock of origin for Chinook salmon harvested in the CI EEZ, but historically such harvests were
not included in the State’s stock assessments for Chinook salmon stocks in Northern Cook Inlet (e.g.,
Susitna River stocks). There is also no available length data for CI EEZ harvests with which the
harvested Chinook salmon harvests could be attributed to the Kenai Late Run Large Chinook salmon
stock, but available weight data (average delivered weight of 7.9 1bs) suggests that few if any of the
Chinook salmon harvested in the CI EEZ were of sufficient size (greater than 75 cm mid-eye to tail fork
length, MEFT) to attribute them to the Kenai Late Run Large indicator stock. Chinook salmon harvested
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in the CI EEZ during 2024 made up 18% of the overall (State + Federal) commercial harvest in Upper
Cook Inlet (31 of 171).

Tier 3 Aggregate coho salmon, Section 7.6: 90%; the recommended buffer reflects the highest level of
concern for any salmon stock harvested in the CI EEZ. Coho salmon are vulnerable to harvest based on
their size and historical estimates of harvest in the CI EEZ. Coho salmon harvests throughout Upper
Cook Inlet were at historically low levels during 2024 and, while weir data was incomplete during 2024,
it is unlikely that spawning escapement targets were achieved for the indicator stocks. The 90% buffer is
viewed by the NMFS SAFE Team as an extreme but justified attempt to ensure that this stock does not
approach or enter an overfished condition. Counter points to the recommended 90% buffer include that
there are currently no coho salmon stocks listed as “Stocks of Concern” by the State of Alaska; State
data suggests there are many coho salmon spawning locations throughout Upper Cook Inlet; and the
coho salmon harvested in the CI EEZ during 2024 made up 18% of the overall (State + Federal)
commercial harvest in Upper Cook Inlet (4,434 of 25,200).

Tier 3 Aggregate chum salmon, Section 7.7: 20%; the recommended buffer reflects the NMFS SAFE
Team recommendation that chum salmon are vulnerable to harvest in gillnets based on their size
combined with State data suggesting there are few chum salmon spawning locations throughout Upper
Cook Inlet relative to spawning locations for all other salmon species. Currently, no chum salmon stocks
are listed as “Stocks of Concern” by the State of Alaska. Chum salmon harvested in the CI EEZ during
2024 made up 39% of the overall (State + Federal) commercial harvest in Upper Cook Inlet (28,805 of
73,905).

Tier 3 Aggregate pink salmon (odd-year), Section 7.8: 10%; the recommended buffer reflects the lowest
level of concern for any salmon stock harvested in the CI EEZ. The NMFS SAFE Team recommends
that the small size of pink salmon makes them less vulnerable to harvest using gillnets than other salmon
species. State data indicates that there are many pink salmon streams throughout Upper Cook Inlet and
pink salmon are thought to be in a relatively high state of abundance throughout the North Pacific. Pink
salmon harvested in the CI EEZ during 2024 made up 15% of the overall (State + Federal) commercial
harvest in Upper Cook Inlet (6,250 of 41,679).

2024 Preliminary Postseason Summary of Stock Status in Relation to SDC and Catch relative to
Harvest Specifications

Table 3 and Table 4 of this SAFE include the 2024 tiers, maximum fishing mortality threshold (MFMT),
minimum stock size threshold (MSST), OFLprg, buffers, ABC, annual catch limits (ACLs), total
allowable catch (TAC), and the actual catch that occurred during the 2024 federal salmon fishery in the
CI EEZ.

For the 2024 salmon fishing season in the CI EEZ, preliminary catch data indicate that harvests for all
stocks was less than the preseason values for TAC, ABC/ACL, and OFLpge set in the final 2024 harvest
specifications (89 FR 51448). Also, for Tier 1 stocks, since the preliminary postseason estimates of
fishing mortality rates in the CI EEZ for the most recent generation (Fgez) are lower than the MFMT, it
is the NMFS SAFE Team recommendation that overfishing did not occur for those stocks during 2024.
Similarly, for the Tier 1 stocks, since the preliminary postseason estimates of cumulative escapement for
the most recent generation (‘Cum. Esc.” in Table 3) were substantially greater than the MSSTs, it is the
NMFS SAFE Team recommendation that these stocks are not in or approaching an overfished condition.
For Tier 3 stocks, since postseason estimates of cumulative harvests across the most recent generation
(‘Cum. Harv.’ In Table 3) are less than the postseason OFLs (OFL), it is the NMFS SAFE Team
recommendation that overfishing did not occur during 2024. Section 7.6.1 of this SAFE contains
discussion regarding the extent to which the overfished status of the Tier 3 Aggregate coho salmon stock
complex (COHO) can be assessed given missing and incomplete spawning escapements. The NMFS
SAFE Team recommends that the COHO stock complex is not in an overfished condition and
recommends basing MSST and associated estimates of spawners only on indicator stocks for which
there is considered to be a complete and reliable history of escapement monitoring (Section 7.6.1). As
such, the NMFS SAFE Team recommends that all other Tier 3 stocks are also not in an overfished
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condition. The NMFS SAFE Team recommends that the Tier 3 COHO and Aggregate Chinook salmon
stock complexes are not approaching an overfished condition, but that conservative buffers are
warranted for the COHO salmon stock in particular in order to avoid overfishing.

Table 3. Stock status in relation to status determination criteria for the 2024 CI EEZ salmon fishery.

Stock Tier MFMT Fggz

MSST Cum. Esc. OFL Cum.

(000°s) (000°s) (000’s) Harv.

OFLpre TAC Catch

KNSOCK
KASOCK
AOSOCK
ACHIN
COHO
CHUM

PINK-
EVEN

1 0.204 0.072

1 0.495 0.036

3 NA
3 NA
3 NA
3 NA
3 NA

NA
NA
NA
NA

NA

3,030 8,258
555 4,008
162.5 529.7
442 70.8
38.6 24.4™
NA NA
NA NA

NA

NA

NA 901,932

NA 541,084 492,100 324,837

1,271 449,524 887,464

3.072

406 2,697

240 31

439 52,995 357,688 25,000 4,432

561 147,622 441,727 99,400 28,832

300 35,800 270,435 121,700 6,249

* Combined TAC and catch for Kenai Late-Run, Kasilof, and Aggregate “Other” sockeye salmon.

*+ For the 2024 postseason stock status assessment of the Aggregate coho salmon stock complex, the
estimated cumulative escapement across a generation is based on incomplete weir counts for years (2021
—2024); as such, the NMFS SAFE Team recommends that cumulative escapement does not reflect
spawning escapements for this stock and should not be compared with MSST to assess overfished status.
In this 2025 SAFE, the NMFS SAFE Team highlights and recommends options for the SSC to consider
with respect to assessing overfished status when weir counts are incomplete.

Table 4. 2024 preseason harvest specification in relation to catch for the 2024 CI EEZ salmon fishery.

Stock level sockeye salmon catch was estimated from the total CI EEZ sockeye salmon catch using
ADF&G 2024 genetic mixed stock analysis.

Stock Tier OFLmp ‘\or'  TAC  Catch oot
KNSOCK I 901932 431,123 189,380
KASOCK I 541,084 375512 492,100° 324,837 77,960
AOSOCK 3 887464 177,493 57,496
ACHIN 3 2,697 270 240 31 NA
COHO 3 357,688 35769 25000 4432 NA
CHUM 3 441727 110432 99400 28,832 NA
PINK-EVEN 3270435 135218 121,700 6249 NA

* Combined TAC and catch for Kenai Late-Run, Kasilof, and Aggregate “Other” sockeye salmon.
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2025 Stock Assessment and Fishery Evaluation for the Cook Inlet EEZ Salmon Fishery: Overall
Assessment Summary

The NMFS SAFE Team assesses that, based on SDC that are compliant with the MSA, National
Standard Guidelines, and the approved Salmon FMP, there is available yield of Tier 1 sockeye salmon
stocks that could reasonably be harvested in the Cook Inlet EEZ salmon fishery while still allowing
harvests in all other (i.e., State) fisheries and achieving spawning escapement goals that have the highest
probability of producing maximum sustainable yield (MSY) over the long term. The estimated amount
of available yield that could be harvested in the CI EEZ is dependent upon modeled output that takes
into account and applies conservative buffers to estimates of the total run size and State harvests. In
addition, the estimated available yield also accounts for the deterministic value of a spawning
escapement target. Importantly, the NMFS SAFE Team recommends that the lower bound of the State’s
spawning escapement targets for these Tier 1 stocks are reference points that represent the best scientific
information available to define the number of spawners that are likely to produce MSY over the longer
term, and that these lower bounds should be used as the spawning escapement targets to calculate SDC
and available yield in the CI EEZ.

In order to prevent overfishing the Federal COHO stock complex, the NMFS SAFE Team recommends
that for the 2025 fishing season, a precautionary buffer is warranted to reduce the preseason OFL to the
resulting ABC. In future years, the NMFS SAFE Team will reassess the recommended 2025 buffer
(90%) and it is likely to pay particular attention to the extent to which spawning escapement targets for
indicator stocks are achieved. The NMFS SAFE Team recommends research to estimate the total run
size of the COHO stock complex in order to estimate harvest rates in the CI EEZ.

Within this 2025 SAFE, the NMFS SAFE Team has prioritized and implemented the vast majority of
SSC recommendations following their review of the 2024 assessment and intends to implement
remaining SSC recommendations and make other improvements on the CI EEZ during future years.
Responses to SSC recommendations can be found in Section 2, a complete summary of all NMFS SAFE
Team recommendations can be found in Section 8.
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Figure 1. Timeseries of salmon catch in the CI EEZ. Note that the first Federal fishery occurred in 2024
and catch in prior years is estimated. For comparison with the historic CI EEZ catch, the 2025 OF Lpgr
(green-dotted line) and ABC (blue-dashed line) are presented. Note that the Tier 1 2025 OF Lprg and
ABC were calculated using Susy-roinr as the escapement target.
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2 2024 Recommendations from the SSC

2.1 SSC recommendations for the 2024 harvest specifications.
2.1.1 For Tier 1 stocks:

The SSC recommends that OFL and MFMT calculations for Tier 1 stocks be based on the best available
estimate for the spawning biomass that produces maximum sustainable yield over the long-term (Susy),
as opposed to the lower bound of the escapement goal range, and that this be implemented for the
preseason OFL and ABC specifications for the 2024 season.

While the SSC acknowledges flexibility in the MSST definition relative to Susy in this context, it
recommends defining MSST=0.5*Susy (summed over a generation) or half of the spawning abundance

expected to produce MSY over the long term, for Tier 1 stocks. This approach is consistent with how the
MSST is defined in the crab and groundfish fishery management plans (Salmon FMP).

e NMFS SAFE Team response: This SSC recommendation was incorporated into the 2024 Final
SAFE in which the Tier 1 OFL, MFMT, and MSST calculations for Tier 1 stocks were based on the
point estimate of Smsy (Smsy-pomnt) rather than the lower bound of the SSC-recommended spawning
escapement goals. However, for the reasons outlined below, for the 2025 assessment the NMFS
SAFE Team recommends that the lower bound of the State’s spawning escapement goal ranges
appropriately represents Sysy for the Tier 1 SDC and the resulting harvest specifications.

e For the Tier 1 stocks of Kenai and Kasilof sockeye salmon, the NMFS SAFE Team interprets and
recommends that the State’s escapement goal ranges (Hasbrouck et al. 2022; Mckinley et al. 2024),
including the lower bound of the ranges, represent spawning escapements with the highest probability
of producing maximum sustainable yield (MSY) while preventing overfishing over the long term and
are consistent with National Standard 1 Guidelines (50 CFR 600.310(b)(2)(i)), including the N.S.1
Guidelines for defining Bmsy/ Smsy (50 CFR 600.310(e)(1)(1)(C)). National Standard 1 Guidelines
provide discretion for defining reference points (SDC, MSY, OY, ABC, and ACL) for species that
have “alternative” life history characteristics (i.e. different from groundfish life histories) and
specifically mention Pacific salmon in this regard (50 CFR 600.310(h)(2)). As discussed in the A16
EA/RIR (Section 3, Appendix 12, Appendix 14), using an escapement goal range (as opposed to a
point estimate) to define the spawning escapement targets that are most likely to maximize yield
while preventing overfishing over the long term is a necessary recognition of salmon ecology,
management, and spawner-recruitment dynamics. As it is not possible to manage to a single point,
escapement goal ranges are ubiquitous in salmon management because they provide managers with
a practicable range (achievable from a management perspective) that has the highest probability of
maximizing yield while being abundantly precautionary in preventing overfishing.

To clarify, for the Tier 1 stocks, the NMFS SAFE Team wishes to distinguish the point estimate of
the number of spawners expected to result in the median or mean value (model estimate) of maximum
yield (Smsy-romnt) Vs. the State’s escapement goal ranges for Kenai River late run and Kasilof River
sockeye salmon stocks, which—after an independent review of the ADF&G stock assessments and
State policies—it interprets as MSY ranges. As such, in keeping with the Section 3 (e.g., 3.1:
Sufficiencey of Sustainable Escapement Goals as Proxies for Smsy) and Appendix 12 (e.g., Proxies
for Sysy) of the A16 EA/RIR, the NMFS SAFE Team recommends that the lower bound of these
ranges represent Swvsy for calculating SDC.

For the Tier 1 sockeye salmon stocks, available data and analyses (Hasbrouck et al. 2022; Mckinley
etal. 2024; Mckinley et al. 2020) suggest that the State’s spawning escapement goal ranges, including
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the lower bound of the ranges, are well defined with respect to maximizing yields in future years
while preventing overfishing. For the Kenai River late run sockeye salmon stock in particular,
escapements well below the State’s point estimate of Sysy (Smsy-point) have resulted in some of the
highest yields in the historical record (Hasbrouck et al. 2022). For that stock, eight of the top ten
yields (yields of ~3.2-8.8 million fish) were the product of brood-year spawning escapements below
the point estimate of Smsy (Smsy-point), including several years for which spawning escapements were
below the current lower bound of the goal range. All of the top ten brood-year productivities (recruits
per spawner) for the Kenai River sockeye salmon stock were also from brood-year escapements that
were below the point estimate of Smsy (Smsy-roint). Please also note the discussion from Hasbrouck
et al. (2022) that for the Kenai River sockeye salmon stock, “estimates of Smsy and Sgq are imprecise
and the estimates remain potentially sensitive to additional data.” This latter point (imprecise
parameter estimates) was likely a key consideration by Hasbrouck et al. (2022) to supplement the
Kenai sockeye salmon spawner-recruitment analysis with a Markov yield analysis for the purpose of
defining the range of escapements that are expected to maximize yield. For the Kasilof sockeye
salmon stock, the highest yields in the historical record originated from a wide range of spawning
escapements, including those above, near, and below the point estimate of Smsy (Smsy-poiNT)
(Mckinley et al. 2024). For both Kenai and Kasilof sockeye salmon stocks, without exception, all
historical spawning escapements within the current escapement goal ranges have produced
harvestable yields with no indications of overfishing. For the Tier 1 stocks, escapements that are at
the lower bound of the escapement goals have some the highest probabilities of maximizing yield in
future years; as such, it is the recommendation of the NMFS SAFE Team that using the lower bound
of the State's escapement goal ranges is consistent with the National Standard 1 Guidelines for
defining Smsy because escapements at these levels have historically prevented overfishing and
ensured stocks will continue to produce MSY (50 CFR 600.310(e)(2)).

While the SSC could recommend Federal MSY escapement goal ranges that are different than those
established by the State and recommended by the NMFS SAFE Team, having different escapement
targets for Federal and State fisheries (1) would result in the inability for Federal managers to
reasonably achieve an escapement target that is higher than the lower bound of the goal range since
the nearshore and freshwater fisheries of Cook Inlet are managed by the State, which manages for the
achievement of escapements throughout the goal range, including the lower bound; (2) could
contribute to escapements of sockeye salmon that are in excess of the goals that have been vetted by
the State’s escapement goal committee and recommended by the NMFS SAFE Team to maximize
future yields and prevent overfishing; (3) could result in a scenario whereby the State target is
achieved while, at the same time, the presearson OFL is exceeded, overfishing is occurring, or a stock
is determined to be in an overfished condition, based on Federal SDC; and, (4) would create a narrow
management window between Swsy-pont and the upper bound of the spawning escapement goals
(e.g., for the Kenai late run sockeye salmon stock, based on the analysis of Hasbrouck et al. (2022),the
point estimate of Smsy (Smsy-romnt) is 1,212,000 while the upper bound of the goal is 1.3 million
spawners, a difference of only ~88K fish).

In addition to being the primary option in the Salmon FMP to set SDC for Tier 1 stocks in the CI
EEZ, the lower bound of escapement goal ranges are also described in the Salmon FMP to set SDC
for the East Area (Chapter 3.3.1) and is used to set SDC for several West Coast salmon stocks (Pacific
Coast Salmon FMP), including those managed under the Pacific Salmon Treaty (PFMC 2022; 16
U.S.C. §§ 3631 et seq.).

In summary, it is the recommendation of the NMFS SAFE Team that the lower bound of the State’s
escapement goal ranges for the Tier 1 Kenai and Kasilof sockeye salmon stocks are: based on the
best scientific information available and a proven long-term record for preventing overfishing; based
on the best scientific information available for maximizing yields over the long term (including
accounting for scientific uncertainty) and are consistent with National Standard 1 Guidelines for
producing MSY'; consistent with the Salmon FMP for the Cook Inlet EEZ Area and the East Area off
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Alaska; consistent with the West Coast’s salmon FMP; achievable from a management perspective;
and, are therefore the appropriate metric to use as MSY escapement targets in defining Federal SDC
and the resulting harvest specifications. The NMFS SAFE Team suggests that caution is warranted
in deviating from the use of the lower bound of the Tier 1 escapement goals to calculate SDC without
first demonstrating that such a recommendation is based on the best scientific information available
by including additional brood years into spawner-recruitment and/or yield analyses (beyond those
considered by Hasbrouck et al. (2022) for Kenai late run sockeye salmon and by Mckinley et al.
(2024) for Kasilof sockeye salmon), and until such time as the ecological, economic, and social
implications of such a change can be more fully assessed.

For the 2024 SAFE, the aggregate coho salmon buffer should remain unchanged, the aggregate
Chinook salmon buffer should be changed from 0.167 to 0.1, the aggregate pink salmon buffer should be
changed from 0.9 to 0.5, and the aggregate chum salmon buffer should be changed from 0.5 to 0.25.

NMFS SAFE Team response: This SSC recommendation was incorporated into the 2024 Final
SAFE.

2.2 SSC recommendations pertinent to the 2025 harvest

specifications.

Above, please see the NMFS SAFE Team recommendation to use the lower bound of the
State’s spawning escapement goal for Tier 1 SDC and harvest specifications, which is
applicable to the 2025 assessment.

The SSC recommends that a workshop, or series of workshops, focused on further development of the CI
Salmon harvest specification and status determination methods in the context of continued in-season
EEZ management would be valuable in further SAFE development.

NMFS SAFE Team response: Council staff advised that such a workshop or Plan Team isn’t likely
to occur prior to the February Council meeting due to scheduling constraints. The NMFS SAFE
Team fully supports holding a workshop when it is practicable, and preferably before the 2026
assessment cycle. Such workshops or a Plan Team could occur after the 2025 February Council
meeting.

For the 2025 SAFE, a separate process should be used to define the preseason OFL and postseason

overfishing determination, wherein the preseason OFL is based on either the maximum or average catch

over a defensible period of the catch history rather than the maximum catch multiplied by species

generation time. Accordingly, the SSC requests that new buffers be proposed for each of the Tier 3 stock

aggregates. A starting place might be the 0.75 buffers used for Tier 6 average-catch stocks in the

groundfish FMPs, though alternatives should be considered.

NMFS SAFE Team response: The 2025 SAFE defines the Tier 3 preseason OFL as the largest
average catch in the EEZ over a generation time in the timeseries under consideration (1999 -
2024). The Tier 3 OFL is used to assess overfishing postseason is defined as the largest rolling sum
over a generation time. By using a rolling mean and rolling sum, preseason OFL and OFL estimates
more reasonably reflect single-season (OFLpre) and multi-year (OFL) overfishing limits. New
recommended buffers have been proposed for each of the Tier 3 stocks. Catch that remains at or
below the preseason OFL ensures that overfishing will not occur relative to historic EEZ catch
estimates.
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For the 2025 SAFE, the postseason OFL process should use the current methodology of evaluating
across one generation to provide stability in status determination for the highly variable salmon life
history.

e NMFS SAFE Team response: The 2025 SAFE uses the final 2024 methodology of evaluating
across one generation for Tier 1, 2, and 3 stocks.

For identifying the representative catch as the basis for both the preseason and postseason OFL
definition, the SAFE team should consider and justify: (a) whether the average or maximum catch in the
time series is most appropriate, and (b) determine the most representative portion of the recent catch
history to use for defining the reference point based on considerations of any past changes to the
prosecution of the EEZ portion of the drift gillnet fishery and recent trends in stock productivity.

e NMFS SAFE Team response: The 2025 SAFE defines the Tier 3 preseason OFL as the largest
average catch in the EEZ over a generation time in the timeseries under consideration (1999 -
2024). The Tier 3 OFL to assess overfishing postseason is defined as the largest rolling sum over a
generation time. By using a rolling mean and rolling sum, preseason OFL and OFL estimates are
more comparable to actual harvests than the previous method and do not rely on buffers to bring the
OFL estimates to a reasonable number. Catch that remains at or below preseason OFL ensures that
overfishing will not occur relative to historic EEZ catch estimates.

Specific to the Tier 3 aggregate pink salmon stock, the SSC requests clarification on whether
calculations were done separately for even-and odd-year brood lines or whether they were assumed to
be the same stock for the purpose of determining maximum catch. The SSC highlights that they represent
genetically distinct lines and likely exhibit differences in return abundance.

e NMFS SAFE Team response: Yes, the pink salmon brood lines were analyzed separately. We
have attempted to make this clearer in the 2025 SAFE.

SSC requests that the SAFE include more information about the ARIMA analysis, such as significant
model terms, model diagnostics, and plots of observed vs predicted values. The SSC also requests that
the SAFE team provide a direct comparison of the retrospective performance of State of Alaska
preseason forecasts for Tier 1 stocks with the ARIMA approach used in the SAFE.

e NMFS SAFE Team response: The 2025 SAFE reports the lag, coefficients, and significance of
model terms for ARIMA models presented for Tier 1 stocks, as well as side-by-side plots of
retrospective State and AR1 run size forecasts.

The SSC recommends that the SAFE team consider and propose alternative error metrics that scale the
buffer according to the frequency that the preseason OFL exceeds the postseason OFL only

o NMFS Safe Team response: The 2025 SAFE Tier 1 stocks buffers are calculated using only the
positive forecast errors (i.e. forecast exceeded the run) when calculating median symmetric
accuracy used to buffer the OFLpgg to the ABC.

Given the simple forecast framework, calculations using the P* approach, in which analysts
characterize forecast uncertainty and the Council expresses its policy toward risk by specifying an
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acceptable probability of exceeding the true but unknown OFL, would be feasible and should be
explored.

e NMFS SAFE Team response: The P* approach is not feasible for the 2025 SAFE and (in the
absence of additional resources, such as a Salmon Plan Team) would require additional guidance
from the SSC. However, a Bayesian approach has been developed where the preseason forecast and
forecasted state harvest is estimated using STAN (a probabilistic language to implement Bayesian
analysis). Under this framework, it is possible to fully integrate the uncertainty associated with both
forecasts and calculate a posterior probability of a range of potential yield and OFL values. A buffer
can be applied by retrospectively fitting the model using a one-step-ahead approach and assessing
the probability of over-forecasting with different buffers, given the forecast methods. The different
proposed ABCs can be associated with probabilities of observing an OFL greater than or equal to
each respective ABC value. This alternative Tier 1 approach has been presented in the 2025 SAFE
in Appendix B.

The SSC recommends the SAFE team reconsider the definition of the ‘buffer’ as a multiplier (m) by
which to scale the OFL to obtain the ABC, where ABC = m*OFL. For consistency with other SAFEs and
with the common use of the term, the SSC suggests defining the buffer as b = I-m, reflecting the relative
reduction in OFL.

o NMFS SAFE Team response: The 2025 SAFE has adopted the definition of buffer as the
reduction from OFL to ABC (i.e.b=1 -m).

SSC requests clear documentation of retrospective model performance for each stock or stock
aggregate.

e NMFS SAFE Team response: The 2025 SAFE includes retrospective model performance using
MAPE metrics for Tier 1 forecast models (run size and State harvest projections).

The SSC suggests that developing risk tables, or something similar, for future SAFE reports may provide
a means of organizing and tracking uncertainty that is not captured in the assessment or harvest policy
for informing ABC determination. This could be a potential item for consideration at a future workshop.

e NMFS SAFE Team response: A preliminary draft risk table for the Aggregate coho salmon stock
complex is included in the 2025 SAFE (Appendix A). The NMFS SAFE Team will work to create
more comprehensive risk tables for future SAFEs and welcomes SSC guidance and feedback for
future risk table iterations.

Future SAFE reports should group all of the information relevant to a stock in the SAFE chapter for that
stock, rather than placing tables and figures in an appendix. This will allow readers of the document to
more readily access this information and follows more closely the structure of other Council SAFE
documents.

e NMFS SAFE Team response: Relevant stock information is included within each stock
assessment chapter.

As the CI EEZ management process matures, and consistent with NS2, the SSC looks forward to seeing
a summary of scientific information concerning the most recent social and economic condition of the
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relevant recreational and commercial fishing interests, fishing communities, and the fish processing
industries incorporated into the SAFE.

o NMFS SAFE Team response: Included along with this SAFE is a draft Environmental
Assessment (EA) that contains economic and other information pertinent to the 2024 CI EEZ
salmon fishery. In addition, the EA/RIR published in 2024 in conjunction with amendment 16 and
implementing regulations does contain and extensive social and economic assessment. The SAFE
Team will continue to work on addressing this request for future SAFE reports.

2.3 SSC recommendations pertinent to the Salmon FMP.

For the 2025 and future SAFEs, the SSC recommends continuing the use of the current year OFL
calculation for Tier 1 stocks, rather than the multiyear calculation, because it reflects the best estimate of
potential EEZ yield in the current year. It is clear that the implications of the Tier 1 OFL formula in the
proposed Salmon FMP have not been fully considered, and, consequently, that consideration should be
given to modifying the Salmon FMP to bring it into alignment with what was actually done this year.

e NMFS SAFE Team response: Consistent with the SSC recommendation and as described in
equation 6 of the Salmon FMP and Section 6.2 of this SAFE, the preaseason OFL (OFLprg) for Tier
1 stocks is a single-season (current year) value (not multi-year) that is based on the preaseason total
run size forecast for the coming fishing season and accounts for harvests in other fisheries and the
achievement of the spawning escapement target.
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2.4 General Recommendations for all Assessments

This section is intentionally left blank and serves as a placeholder for general recommendations from the
SSC or from a Salmon Plan Team, if such a group is formed in the future.
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3 Introduction

This Stock Assessment and Fishery Evaluation (SAFE) report includes assessments of five Oncorhynchus
spp. (Pacific salmon) harvested in the CI Exclusive Economic Zone (EEZ) Area. The following species
and stocks are assessed in this SAFE:

e 1 Chinook salmon, O. tshawytscha, stocks (Aggregate Chinook salmon stock complex);

e 3 sockeye salmon, O. nerka, stocks (Kenai River Late-Run, Kasilof River, and Aggregate “Other”
sockeye salmon stock complex);

e | coho salmon, O. kisutch, stock (Aggregate coho salmon stock complex);
e 1 chum salmon, O. keta, stock (Aggregate chum salmon stock complex); and

e 1 pink salmon, O. gorbuscha, stock (Aggregate pink salmon stock complex- divided into even- and
odd-year broodlines).

This SAFE report is for the federally managed salmon fishery in the CI EEZ under amendment 16 to the
Fishery Management Plan for the Salmon Fisheries in the EEZ off Alaska (Salmon FMP), and a Federal
requirement (50 CFR part 600). For 2025, this SAFE provides the best scientific information available on
the biological condition of salmon stocks in CI and builds on the 2024 SAFE and the information and
analysis in the Environmental Assessment/Regulatory Impact Review (EA/RIR) prepared for amendment
16 and the implementing regulations. The EA/RIR also provides information on the social and economic
condition of the sport, subsistence, personal use, and commercial fisheries, the fish processing industries,
and communities in CI and is incorporated here by reference.

The SAFE report summarizes the current biological status of fisheries, reference points, and analytical
information used for the Federal assessment. Additional information on CI Salmon fisheries is available
on the National Marine Fisheries Service web page at: https://www.fisheries.noaa.gov/action/amendment-
16-fmp-salmon-fisheries-alaska. Information pertaining to the adjacent Upper Cook Inlet (UCI)
commercial and recreational salmon fisheries managed by the State of Alaska is available on the ADF&G
website at: https://www.adfg.alaska.gov.

The Salmon FMP defines those salmon stocks with evidence of historical harvests in the CI EEZ and this
SAFE recommends classifying these stocks as belonging to one of three “tiers” based on the information
available for the stock. Under the terms provided in the Salmon FMP and as further detailed in this SAFE,
the tier level for each stock determines the methods used to set Federal status determination criteria (SDC)
and harvests specifications. Each year, the SAFE Report will recommend the salmon stocks that belong in
each tier for consideration by the Science and Statistical Committee (SSC) of the North Pacific Fishery
Management Council (Council).

Currently, there are 43 salmon stocks defined by the State for its management of UCI salmon fisheries
(Munro 2023). Broadly, the State has defined salmon stocks throughout Alaska, including UCI, based on
the availability and specificity of spawning escapement, harvest, and other data and considerations; and
manages for the achievement of long-term sustainable yields for each stock. When sufficient data are
available to define stock recruitment characteristics, and it is practical and achievable to do so, the State’s
management approach also attempts to implement and manage for spawning escapement goals that have
the greatest potential to result in maximum sustainable yield in future generations'%. For the State’s
salmon management, escapement goal committees—consisting of fisheries scientists, biometricians,

! https://www.akleg.gov/basis/aac.asp#5.39.222

2 https://www.akleg.gov/basis/aac.asp#5.39.223
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biologists, and other fisheries professionals from ADF&G—review data, model estimates, and associated
escapement goal recommendations for all defined stocks, every three years; a schedule that aligns with the
State’s Board of Fisheries (BOF) cycle for each State management area. In recommending SDC and
harvest specifications for salmon stocks in the CI EEZ for management under the scope of the MSA, this
SAFE also considered data, analyses, and determinations from other sources. After thorough review by
the National Marine Fishery Service (NMFS) SAFE Team and for the purposes of recommending status
determination criteria and harvest specifications, this SAFE adopts (with some aggregation) the stock
definitions used by the State for its management in UCI. In its review, the NMFS SAFE Team found the
State’s stock definitions and the data, estimates, and analyses used to conduct stock assessment analyses:

e to be accurate, thorough, and complete (including documenting when escapement estimates
were partial or missing due to various circumstances);

e to be based upon the best scientific information available, including a rigorous scientific
stock assessment and review process;

e that, given the stock assessment results, the resulting escapement targets represent ranges that
were likely to result in sustainable returns for all stocks, and maximum yield (at the stock
level) for the Tier 1 stocks;

e and, as used within equations to propose SDC and harvest specifications for this SAFE, that
these escapement targets conform to the intent of applicable Federal National Standards.

The Federal stock definitions are based on several considerations, including the availability and
specificity of preseason forecasts (DeCino 2022; Erickson and Lipka 2023; Gatt and Erickson 2024); the
practical limitations—including current genetics limitations—of monitoring and accounting for the
harvest of specific stocks of the same species in a mixed-stock fishery; the relative quality of the historical
harvest records estimated to have occurred in the CI EEZ during previous years; and other considerations.
Assumptions of the analyses within this SAFE include: that Federal stock definitions align with the
State’s definitions for Kenai River Late Run sockeye salmon and Kasilof River sockeye salmon; that the
Federal stock definitions are aggregations of the State stock definitions for Aggregate “Other” sockeye
salmon, Aggregate Chinook salmon, and Aggregate coho salmon, with the Federal definitions including
the harvest of salmon bound for many minor tributaries and drainages, for which the State may not have
established escapement goals and does not monitor escapements. There is a single State chum salmon
escapement goal in UCI and no State escapement goals for pink salmon; given that there are known to be
many streams in UCI that contain chum and pink salmon (Giefer 2024), the Federal definitions for chum
and pink salmon stocks also represent aggregations of many freshwater drainages and tributaries spread
throughout the area. Annually, NMFS will review data and analyses available for each stock and, as
determined by NMFS or as recommended by the SSC, propose new stocks, tier determinations, SDC, and
harvest specifications for the SSC to consider.

The Salmon FMP and this SAFE describes the criteria and considerations used to propose assignments of
the Federal salmon stocks to “tier” levels that determine the methods used to set SDC and harvest
specifications. Some of the methods described to set these values propose the use of ADF&G’s preseason
forecasts for CI salmon stocks. However, due to the required time for ADF&G to collect and process
samples for age composition and genetic stock composition estimates used to construct their preseason
forecasts, at this time it is necessary for the SSC to recommend SDC and harvest specifications presented
within this SAFE that rely on preliminary estimates and other forecast approaches in the absence of
ADF&G’s forecasts.

Based upon the assessment frequency described in Table 5, NMFS provides recommendations on the
OFL, acceptable biological catch (ABC), annual catch limits (ACL), and stock status specifications for
review by the SSC in February. Additional information on the OFL and ABC determination process is
contained in this report. The justification and options associated with each tier are intended to provide the
SSC with the best scientific information available to inform their recommendations of appropriate tier
placement and the methods used for the values for OFL and ABC.
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The primary goal of this SAFE is to provide the information needed to manage salmon fishing in the CI
EEZ, recommend harvest specifications, and prevent overfishing. A complete summary of NMFS SAFE
Team recommendations to the SSC can be found in Section 8 of this SAFE.

The first Preliminary SAFE was published in January of 2024 in preparation for the February Council
meeting. At the February 2024 Council meeting, the SSC provided a number of recommendations which
were incorporated into the revised 2024 Final SAFE. The NMFS SAFE Team has included a summary of
the SSC recommendations in Section 2 of this 2025 Preliminary SAFE and has made every effort to
highlight recommendations to the SSC throughout, including to the stock status summaries and
accompanying SDC and harvest specifications.

Personnel from NOAA’s Alaska Fisheries Science Center and Alaska Regional Office assembled this
SAFE report. As, prior to 2024, direct Federal salmon management in the CI EEZ had not occurred since
prior to Alaska’s statehood in 1959, this SAFE report necessarily relies upon data, estimates, and
modeling results from ADF&G and the scientific literature; the NMFS SAFE Team expresses its
appreciation to ADF&G for providing data necessary to complete this 2025 SAFE. The 2025 Preliminary
SAFE report will be published on the Council website in January of 2025 and presented to the North
Pacific Fishery Management Council in February 2025. To accommodate fishery timing and data
availability needed to assess stock status and recommend SDC, the NMFS SAFE Team will review
assessment data in the fall of each year as post-season harvest and escapement estimates become
available.

Acknowledgements: J. Fortenbery, C. Tide, J. Mondragon, A. Oliver, A. Olson, ADF&G (non-Federal
data and estimates); and other contributors.
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Table 5. The UCI EEZ salmon stocks within this SAFE and review dates. Also included are the current
schedule for review by NMFS and SSC and the assessment frequency. Recommendations for tier
determination can be found within the Stock Status Summary for each stock.

Stock NMFS review and SSC review and | Assessment | Year of the next
recommendations | recommendations | frequency Assessment*
to SSC to Council

Kenai River
Late Run

Sockeye January February Annual 2026
Salmon

(KNSOCK)

Kasilof River

Sockeye
Salmon January February Annual 2026

(KASOCK)

Aggregate
“Other”
Sockeye
Salmon

(AOSOCK)

January February Annual 2026

Aggregate
Chinook
Salmon January February Annual 2026

(ACHIN)

Aggregate
Coho Salmon January February Annual 2026
(COHO)

Aggregate

Chum Salmon January February Annual 2026
(CHUM)

Aggregate
Pink Salmon January February Annual 2026
(PINK)

*The 2026 Preliminary SAFE report will be provided to the SSC and Council at the 2026 February
Council meeting.
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4 Definitions for Status Determination Criteria and Harvest
Specifications

ABC Control Rule is the specified approach in the three-tier system for setting the maximum
permissible ABC for each stock as a function of the scientific uncertainty in the estimate of the
preseason OFL (OFLprg) and any other specified scientific uncertainty.

Acceptable biological catch (ABC) is a level of catch of a stock that accounts for the scientific
uncertainty in the estimate of the OFLprg and any other specified scientific uncertainty. The preseason
ABC is set at or below the OFL and, similar to the OFL, represents potential yield in the EEZ for the
current year.

Annual catch limit (ACL) is the level of annual catch of a stock that serves as the basis for invoking
accountability measures. For all federally managed salmon stocks in the CI EEZ, the ACL will be set at
or below the ABC.

Escapement goal (G) is the recommended spawning escapement goal for each stock of salmon.

Forr control rule is the method for making an overfishing determination (Tier 1 and 2 stocks). Should
stock-specific actual harvest rate (Fgez) in the CI EEZ exceed the MFMT in any year, it will be
determined that a stock is subject to overfishing.

Fggz is the realized fishing mortality rate in the EEZ for Tier 1 and 2 stocks, expressed as an exploitation
rate, assessed over one generation [(sum of actual harvest for a generation)/ (sum of total run size for a
generation)]. Preseason estimates of Fggz are based on actual harvests for the first T-1 years of the
generation time plus maximum potential EEZ harvests for the coming fishing season; final, postseason
estimates of Fggz are based on actual harvests for all years of the most recent generation.

Generation time (T) is the average total number of years in the life cycle of a salmon (from fertilized
eggs until post-spawning morality) and is used in several equations to set SDC. The following average
generation times are used in the SDC equations: sockeye salmon (5 yrs.), Chinook salmon (6 yrs.), coho
salmon (4 yrs.), chum salmon (4 yrs.), pink salmon (2 yrs.).

Maximum Fishing Mortality Threshold (MFMT) is the maximum potential fishing mortality rate in the
EEZ above which overfishing occurs for Tier 1 and 2 stocks, expressed as an exploitation rate, assessed
over one generation [(sum of maximum potential harvest for a generation)/(sum of total run size for a
generation)]. MFMT is the residual yield available to be harvested in the CI EEZ after accounting for
non-EEZ harvests and the lower bound of the spawning escapement goal being achieved (or, as
recommended by the SSC, Smsv-romnt). MFMT is compared with the actual fishing mortality rate (Fggz)
to assess whether overfishing has occurred (postseason estimates) or is approaching overfishing
(preseason estimates).

Minimum stock size threshold (MSST) is defined for stocks with escapement goals as one half of the
sum of the stock’s spawning escapement target summed across a generation. MSST is compared with
cumulative actual escapement summed across the most recent generation to assess whether a stock has
been overfished (postseason estimates) or is approaching an overfished condition (preseason estimates).
See “Overfished” definition.

OFL is the overfishing limit and the preseason basis for establishing ABC. For Tier 1 and 2 stocks, the
preseason OFL (OFLpre) is based on the preseason total run size forecast and projected harvest in State
waters (Fsrate) and is defined as the maximum stock-specific EEZ harvest (number of fish) that could
occur during the coming fishing season while still achieving the spawning escapement target. For Tier 1
and 2 stocks, the OFLpre is not used to assess overfishing postseason (see “Overfishing” definition). For
Tier 3 stocks, OFLLpre is the basis for setting the preseason ABC while the OFL is the postseason basis
for the assessment of overfishing. For Tier 3 stocks, based on recommendations from the SSC for the
2024 SAFE, the NMFS SAFE Team recommends that the 2025 OFL is the largest cumulative CI EEZ

harvest (number of fish; rolling sum) across a generation in the timeseries under consideration and the
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2025 OFLpre is the average harvest for the same years used to calculate the OFL. (In contrast, the 2024
OFL was calculated as the largest estimated historic harvest in the CI EEZ for the stock in a single year
multiplied by the generation time of the species, and the 2024 preseason OFL (OFLprg) was the OFL
minus harvests from the stock that occurred in the CI EEZ during the previous T-1 years of the current
generation.)

Overfished status is determined postseason by comparing annual spawning estimates to the established
MSST. For stocks where MSST (or proxies) are defined, should a stock’s realized spawning
escapement(s) summed across a generation fall below the MSST in any year, the stock would be
declared overfished. Preseason projections of MSST are used to assess if a stock is approaching an
overfished condition. For stocks or stock complexes without escapement goals or reliable estimates of
escapement, it is not feasible to establish or assess the overfished status.

Overfishing is defined for Tiers 1 and 2 stocks as occurring when the final, postseason estimate of the
actual fishing mortality rate (Fgez) exceeds the maximum fishing mortality rate (MFMT), with both Fggz
and MFMT calculated across the most recent generation of the species being assessed (e.g., for sockeye
salmon, the most recently completed five fishing seasons). For tier 3 salmon stocks, overfishing is
defined as occurring when the sum of the stock’s postseason EEZ harvests across a generation exceeds
the Tier 3 OFL for that stock (See the OFL definition above), also calculated across a generation.
Preseason projections are used to assess whether a stock is approaching a harvest rate (Tiers 1-2) or
harvest level (number of fish; Tier 3) for which overfishing may occur.

Total allowable catch (TAC) is the annual catch target for the directed fishery for a stock, set to prevent
exceeding the ACL(s) for a stock or stocks in accordance with the Salmon FMP.

C1 Preliminary Cook Inlet EEZ Area Salmon SAFE
FEBRUARY 2025



Preliminary 2025 Cook Inlet EEZ Area Salmon SAFE Report, January 2025 27

5 Status Determination Criteria
The Salmon FMP defines the following SDC and the methods by which these are set.

SDC for salmon stocks are calculated using a three-tier system that accommodates varying levels of
uncertainty and information. The three-tier system incorporates new scientific information and provides
a mechanism to continually improve the SDC as new information becomes available. Under the three-
tier system, overfishing and overfished criteria and ABC levels for stocks are annually formulated. As
described below, the ACL for each stock is set at or below the ABC. Each salmon stock is annually
assessed to determine its status and whether (1) the catch has exceeded the ABC/ACL, (2) overfishing is
occurring or the rate or level of fishing mortality for the stock is approaching overfishing, and (3) the
stock is overfished, or the stock is approaching an overfished condition.

For salmon stocks, the OFLpre provides a reference for managers to monitor overfishing inseason, while
overfishing is officially assessed postseason in order to account for realized escapement and harvest in
all fisheries. The OFLpre is derived through the annual assessment process, under the framework of the
tier system. For Tiers 1 and 2, the OFLpre equals the stock-specific amount of maximum potential
harvest available in the EEZ (number of fish) after accounting for the spawning escapement goal and
likely harvests outside of the EEZ. For Tier 3 stocks, the OFLLprg equals the largest average EEZ catch
across a generation in the timeseries under consideration, unless an alternative catch value is
recommended by the SSC on the basis of the best scientific information available. For all tiers,
overfishing is officially assessed postseason when final harvest and escapement data are available to
calculate stock level harvest, Feez, and MFMT. For Tier 1, overfishing is assessed using Fggz, and
MFMT for each stock, and for Tier 3 overfishing is assessed using the OFL (largest cumulative harvest
for a stock across a generation time in the timeseries).

Overfished status for each stock is determined using the spawning escapement estimate, available
following the end of each fishing year, and compares those with MSST. For stocks considered to have
reliable estimates of escapements, MSST is defined. If the number of spawners drops below the MSST
then the stock is considered to be overfished. For stocks without reliable estimates of escapement, MSST
is not defined and overfished status cannot be assessed.

If overfishing has occurred or the stock is overfished, section 304(e)(3)(A) of the MSA, as amended,
requires the Council to immediately end overfishing and rebuild affected stocks.

The MSA requires that FMPs include accountability measures to prevent ACLs from being exceeded.
TAC: are the principal accountability measures to prevent ACLs from being exceeded for the
management of the salmon fisheries in the CI EEZ. These are described in the Salmon FMP and below.

Annually, the Council, SSC, and NMFS will review (1) the stock assessment documents, (2) the OFLs,
ABCs, ACLs, and TACs (3) NMFS’s determination of whether overfishing occurred in the previous
salmon fishing year, (4) NMFS’s determination of whether any stocks are overfished and (5) NMFS’s
determination of whether catch exceeded any ACL or TAC in the previous salmon fishing year.
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6 Three-Tier System

As described in the Salmon FMP and this SAFE, harvest specifications, OFLprg and ABC, are set prior
to each fishing season using the three-tier system, detailed in Table 6. A stock is assigned to one of the
three tiers based on the availability of information for that stock and model selection choices are made.
Tier assignments and model choices are recommended by the NMFS SAFE Team to the SSC. The SSC
recommends tier assignments, the stock assessment and model structure, including whether the best
scientific information available is used for calculating the proposed OFLpre and ABC/ACLs based on
the three-tier system, the buffers used to reduce OFLpgrg to proposed values of ABC and, if applicable,
buffers considered for proposed values of ACL.

The NMFS SAFE Team prepares the stock assessment and calculates the proposed preseason OFLs
(OFLprg). For Tier 1 and 2 stocks, OFLpge is calculated from the preseason total run size forecast and
projected harvest in State waters. For Tier 3 stocks, the OFLprg is calculated from estimated historical
harvests in the EEZ. The ABCs are set by applying a buffer to the OFLprg to account for scientific
uncertainty.

Stock assessment documents shall:

o specify how the OFLLpgg is calculated for each stock; and
e specify the factors influencing scientific uncertainty that are accounted for in calculation of the
preseason ABC.

The NMFS SAFE Team will annually review stock assessment documents, the most recent abundance
estimates, the proposed OFLprg, ABCs, ACLs, and compile the SAFE. The NMFS SAFE Team then
makes recommendations to the SSC on the OFLpre, ABCs, ACLs, and any other issues related to the
salmon stocks.

The SSC annually reviews the SAFE report, including the stock assessment documents,
recommendations from the NMFS SAFE Team, and the methods to address scientific uncertainty. In
reviewing the SAFE, NMFS and the SSC shall evaluate and make recommendations, as necessary, on:

e the assumptions made for stock assessment models and estimation of OFLprg; and,

e the methods to appropriately quantify scientific uncertainty in the OFLpre when setting the ABC
and ACL.

The SSC will then set the final OFLpre, ABCs, and ACLs for the upcoming salmon fishing year.

6.1 Accountability Measures

Section 4.2.8 of the Salmon FMP describes accountability measures and provides preseason and
postseason measures that could be implemented. If total harvest is determined to be above the
postseason ACL, NMFS will report on the harvest overages in the SAFE report and make any
recommendations on accountability measures to the SSC. If it is necessary to improve the science used
in the assessment or methods used to manage TAC in the EEZ, such changes can be considered during
the SSC and Council review process. Repeated overages of ACL will trigger NMFS to evaluate and
address any systemic bias for the overages. Possible accountability measures could include increasing
the buffer of the OFLprg (to result in a lower ABC and resulting ACL and TAC) to account for scientific
or management uncertainty. If implementation error is important in causing the overages, a review and
revision of in-season management procedures may also be warranted.
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6.2 Tier1

Tier 1 is applicable to salmon stocks that have reliable estimates of annual spawning escapements and
stock-specific harvests. Stocks assigned to Tier 1 also have data that is of high quality and complete,
with reliable estimates of the spawners and associated brood-year recruits to inform spawning
escapement goals; age estimates for harvest and escapement components; and, preseason forecasts of
total run size.

The Salmon FMP, Table 6, and the text below provide description and equations for the calculations of
MSST, MFMT, Fggz, Forr, OFL, OFLpre, ABC, and ACL for Tier 1 stocks.

For Tier 1, whether a stock is approaching or is in an overfished state is determined using MSST. The
MSST reference point is calculated as half of the escapement target multiplied by the generation time. If
a stock’s total EEZ harvest summed across a generation time is less than the MSST, the stock will be
determined to be overfished.

For Tier 1 stocks, overfishing is assessed by comparing the stock-specific fishing mortality rate in the
EEZ (Fegz) with MFMT. The MFMT reference point is established based on stock-specific potential
yield available in the CI EEZ after accounting for required spawning escapement and harvest of salmon
from that stock in non-EEZ (State managed) fisheries. For this tier, overfishing is assessed with
postseason estimates and deemed to occur if Fgez exceeds MFMT. As described in the Salmon FMP,
SDC are established based on estimates of harvest and escapement across the most recent generation.
For example, for sockeye salmon, the generation time is the most recent 5 years.

Preseason harvest estimates ( Fgpz and Fgrsrp): The NMFS SAFE Team recommends to the SSC
that the preseason estimate of likely harvests in State waters ( For475) in the coming fishing season be
based on an autoregressive integrated moving average (ARIMA) model of past State harvest rates using
the auto.arima R package to identify the optimal combination of AR and MA lags. The potential harvest
rate in the EEZ (Fggz) in the upcoming season can then be estimated by subtracting expected State
harvest from the forecasted run size (minus the escapement target) and dividing by the total forecasted
run size. At the discretion of the SSC, future SAFE analyses can compare other approaches (e.g., a
‘default’ AR-1) with the model selected by the auto.arima function or other alternatives, as well as the
retrospective accuracy (and resulting buffer factor) of each method used to inform SAFE
recommendations.

OFLpgre: The preseason OFL (OFLprg) in the EEZ is the estimated maximum harvest that could occur in
the EEZ during a single season while still meeting the spawning escapement target and allowing for
harvests in other fisheries. The OFLLprg is calculated from the preseason total run size forecast and
accounts for likely harvests in other fisheries (i.e. those occurring in State waters) and the escapement
target. OFLpre = (forecasted run size) - (escapement target) - (non-EEZ harvest estimate).

ABCprg: Similar to the OFLprg, the preseason ABC represents predicted potential yield in the EEZ for
the coming fishing season after accounting for scientific uncertainty. The sources of uncertainty in the
current model include the positive errors (over-forecasting) in one-year-ahead forecasts of run size and
non-EEZ harvests.

Scientific buffers: In reducing OFLpre for the purpose of setting ABC, the buffer acknowledges the
uncertainty in preseason values for SDC. In the case of Tier 1 stocks, the buffer takes into consideration
the retrospective positive error (over-forecasting) in OFLprg and potential yield (based on preseason run
size forecasts and predicted State harvests) designations relative to realized postseason values.
Specifically, the median symmetric accuracy (Morley et al. 2018) is calculated for preseason estimates
of OFL and potential yield relative to postseason (realized) values over a ten-year window. The median
symmetric accuracy is interpretable as a measure of percent error in preseason estimates relative to
postseason values. A bound of 90% was imposed such that if the calculated median symmetric accuracy
indicated use of a buffer above 90%, a 90% buffer would be used instead. Thus, in setting preseason
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management targets, OFLpre and potential yield are reduced by the percentage indicated by the median
symmetric accuracy to result in the ABC and ACL.

The NMFS SAFE Team has presented the following options to calculate SDC and harvest specifications
for Tier 1 stocks.

Tier 1, Option 1 (T1): The T1 approach assumes the availability of the ADF&G sibling model-based
preseason total run size forecasts to be used in this SAFE with SDC and harvest specifications as
described in the Salmon FMP and this SAFE. However, as ADF&G’s preseason salmon forecasts were
not available in time to be used in this SAFE, this option will not be considered for this SAFE.

Tier 1, Option 2 (AR): This approach assumes that an ADF&G preseason total run size forecast will not
be available in time to set SDC and harvest specifications. Thus, total run size for the coming fishing
season is based on autoregressive integrated moving average (ARIMA) models fitted to available adult
return data. The optimal combination of autoregressive (AR) and/or moving average (MA) lags for the
ARIMA models was determined by evaluating a range of alternatives via the auto.arima() function of
the forecast package (Hyndman et al. 2024). With the AR approach, all SDC and harvest specifications
would be set using the same equations as the T1 approach, but the estimates would necessarily be more
uncertain because they are not informed by sibling returns.

Tier 1, Option 3 (2025 New Bayesian approach): The new proposed Bayesian approach is similar to
Option 2 above, exce