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Executive Summary

This executive summary outlines the Bering Sea chum salmon bycatch preliminary Draft Environmental
Impact Statement (DEIS). This preliminary DEIS provides decision-makers and the public with an
evaluation of the predicted environmental, economic, and social effects of alternative management
measures being considered to minimize non-Chinook salmon prohibited species catch (PSC)! in the
Bering Sea pollock (Gadus chalcogrammus) fishery.

“Non-Chinook” is a category in the National Marine Fisheries Service’s (NMFS) Catch Accounting
System (CAS). This category includes chum salmon (Oncorhynchus keta, kangitneq, igalluk,
srughot’aye, dog salmon)?, sockeye salmon (O. nerka), coho salmon (O. kisutch), and pink salmon (O.
gorbuscha). Over 99% of the salmon bycatch in the non-Chinook catch accounting category are chum
salmon (see Table 6-2). For this reason, the preliminary DEIS primarily uses “chum salmon” in reference
to the non-chinook salmon category for ease of the reader.

The proposed management action would amend the Fishery Management Plan (FMP) for the Groundfish
of the Bering Sea and Aleutian Islands Management Area (BSAI) and federal regulations to establish new
measures to minimize chum salmon bycatch in the Bering Sea pollock fishery, consistent with National
Standard 9 of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) and all other
National Standards. Bering Sea pollock fishery participants are the entities that would be directly affected
by any of the proposed changes to the current regulations managing chum salmon bycatch. Participants in
this fishery catch up to 99% of the chum salmon taken incidentally in all BSAI groundfish fisheries (see
also Table 3-9).

Lead and Cooperating Agencies

NMFS is the lead federal agency preparing this preliminary DEIS. Three tribal and state entities are
participating as cooperating agencies under 40 CFR 1501.8 and 1508.1(g)*:

e Alaska Department of Fish and Game (ADF&G)
e  Kuskokwim River Inter-Tribal Fish Commission (KRITFC)
e The Tanana Chiefs Conference (TCC)

! The Magnuson-Stevens Fishery Conservation and Management Act defines bycatch as fish which are harvested in a fishery but
are not sold or kept for personal use including regulatory and economic discards. Certain species are designated as “prohibited
species” in the Bering Sea Aleutian Island Groundfish Fishery Management Plan because they are the target of other, fully utilized
domestic species and include Pacific halibut, Pacific herring, Pacific salmon, steelhead trout, king crab, and Tanner crab. While
bycatch is therefore a broader term, in this document both terms are used to refer to the catch of chum salmon in the pollock fishery.
2 Traditional names for chum salmon in the Yukon and Kuskokwim regions include igalleq (Central Yup'ik), nalay (Deg Xinag and
Holikachuk), srughot’aye (Upper Kuskokwim Athabascan), nulaga (Koyukon), nuleghi (Middle Tanana), and khii (Gwich’in). These
names were shared with Council staff for inclusion in this document by the Kuskokwim River Inter-Tribal Fish Commission and
Tanana Chiefs Conference, and additional traditional names for chum salmon provided by these entities can be found in Appendix 7
and Appendix 8. However, Alaska is home to 229 sovereign Tribal governments and 23 distinct Alaska Native languages, many of
which have multiple dialects and all of which are official languages of the state. Additional Alaska Native languages’ names for chum
salmon were not included here because, recognizing the importance of language accuracy to respect culture, language-bearers,
and Traditional Knowledge systems, Council and NMFS staff as non-Alaska Native language speakers sought to do no harm by
attempting to interpret all traditional names for chum salmon. More information on Alaska Native languages is available at

the Alaska Native Knowledge Network, and on respectfully working with Alaska Native languages in the Alaska Public Interest
Research Group’s Alaska Native Language Translation Protocols available here.

3 This preliminary DEIS cites to the NEPA regulations issued by the Council on Environmental Quality (‘CEQ”) at 40 CFR Ch.V,
subch. A. The recent decision by the D.C. Circuit in Marin Audubon Soc. v. FAA, No. 23-1067, 2024 WL 4745055 (D.C. Cir. Nov. 12,
2024), ruled that CEQ lacks the authority to issue binding regulations on NEPA compliance. No other circuit has issued a similar
ruling invalidating CEQ’s NEPA regulations. This preliminary DEIS refers to and follows the CEQ regulations as advisory, if not
binding. This document is also consistent with the statutory requirements under NEPA and does not depend on the validity of the
regulations issued by the CEQ.
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The MSA is the primary law governing federal fisheries management. The management of marine fishery
resources within the nation’s Exclusive Economic Zone (EEZ) in federal waters 3 to 200 nautical miles
from shore is vested in the Secretary of Commerce (Secretary) and in eight Regional Fishery
Management Councils. In the Alaska Region, the North Pacific Fishery Management Council (Council) is
responsible for preparing FMPs and FMP amendments, such as the one being considered in this
preliminary DEIS for chum salmon bycatch management. The Council is not a federal agency but submits
its management and conservation recommendations to the Secretary. If the recommendations are
approved by the Secretary, NMFS is the federal agency charged with carrying out the mandates of the
Department of Commerce with regard to marine and anadromous fish.

Bering Sea Pollock Fishery

Pollock are a species of fish broadly distributed throughout the North Pacific with the largest
concentrations found in the eastern Bering Sea. The Bering Sea pollock fishery is the largest U.S. fishery
by volume—the 2024 and 2025 Bering Sea subarea total allowable catch (TAC) was set at 1.30 million
and 1.375 million metric tons (mt), respectively. The TAC is set annually through the Council’s
groundfish harvest specifications process and NMFS allocates the Bering Sea pollock TAC among four
sectors.

First, 10% of the TAC is allocated to the Community Development Quota (CDQ) Program.* After the
CDQ pollock allocation is subtracted from the TAC, an amount determined by the NMFS Regional
Administrator is further subtracted for the incidental catch of pollock in other groundfish fisheries. This
amount is typically around 4% of the TAC. The “directed fishing allowance” is the remaining amount of
pollock, and it is allocated to the inshore catcher vessel (CV) sector (50%), the catcher processor (CP)
sector (40%), and the mothership sector (10%). The Bering Sea pollock TAC is further divided by two
fishing seasons — the A season (January 20 to June 10) and the B season (June 10 to November 1).

The pollock industry is organized under fishing cooperatives, and a purpose of these cooperatives is to
further subdivide each sector’s pollock allocation among member vessels through private contractual
agreements. The cooperatives manage their pollock allocations to ensure individual vessels and
companies do not harvest more than their quota of pollock, facilitate transfers of pollock among members,
and enforce contract provisions. Ten fishing cooperatives were originally formed: seven inshore
cooperatives (although only five are currently active®), two cooperatives in the offshore CP sector, and
one cooperative in the mothership sector. There were eight cooperatives active in 2024.

Salmon Bycatch in the Pollock Fishery

Pacific salmon are caught incidentally in the pollock fishery. Pollock are caught using pelagic trawl gear
which are cone-shaped nets towed through the mid-water column. Salmon in the Bering Sea exist in the
same times, locations, and depths as pollock and are thus caught in the nets of fishermen targeting
pollock. Of the five species of Pacific salmon found in Alaska’s waters, Chinook salmon and chum
salmon are most often encountered in the BSAI groundfish fisheries and primarily by the Bering Sea
pollock fishery.

NMFS manages all species of salmon as prohibited species in the BSAI groundfish fisheries because they
are not the target species and fully allocated for other uses including subsistence, commercial, and
recreational fisheries in and off Alaska and Canada. As prohibited species catch, salmon must be avoided
as bycatch. NMFS-certified observers are onboard pollock vessels or stationed at shore-based processing
plants accepting Bering Sea pollock deliveries. After an observer has identified the species of salmon and

4 The CDQ Program was established in 1992 to provide economic development opportunities to communities across Western
Alaska by facilitating their participation in the BSAI fisheries.

5 The Arctic Enterprise Association is a cooperative that has not been active since 2008. The Peter Pan Fleet Cooperative was not
active in 2024.
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collected any scientific data or biological samples, the salmon must be discarded or donated to the
Prohibited Species Donation Program (see 50 CFR 679.21(a)(2)(ii)).

The proposed action is focused on minimizing chum salmon bycatch to the extent practicable, but there
are several types of management measures currently used to reduce salmon bycatch in the Bering Sea
pollock fishery. The Chum Salmon Savings Area is a time/area closure in the southeastern Bering Sea
encompassed within the Catcher Vessel Operational Area (CVOA).® The boundaries of this time/area
closure were based on historically high rates of chum salmon bycatch (i.e., number of chum salmon
caught incidentally per mt of pollock). The Chum Salmon Savings Area would close to all trawl fisheries
from August 1 through August 31 and remain closed through October 14 if the area-specific cap of
42,000 non-Chinook (i.e., chum salmon) were caught inside the CVOA at any point from August 15
through October 14.7

After several amendments to the management measure since 1994, the existing regulations exempt
pollock vessels from the restrictions in the Chum Salmon Savings Area if they participate in the Rolling
Hotspot System (RHS) for chum salmon avoidance. The pollock fleet voluntarily developed the RHS
program for chum salmon in 2001 and it was managed under an Inter-cooperative Agreement. Contrary to
the original intent of the Chum Salmon Savings Area closure, chum salmon bycatch rates appeared to be
higher outside the area than inside. The RHS program is a bycatch avoidance program whereby area
closures are designated in the Bering Sea based upon recent observations of high bycatch. Once areas
with high salmon bycatch rates are identified, closures are established by a third-party entity, Sea State,
for a period of time and vessels are moved to new fishing grounds. The RHS program for chum salmon
avoidance operates during the B season when the fleet encounters the vast majority of chum salmon
bycatch (see Figure 1-1). The program is intended to increase the ability of fishery participants to
minimize salmon bycatch by giving them more flexibility to move fishing operations to avoid areas where
they experience high rates of salmon bycatch.
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Figure 1-1 Chum salmon bycatch in the Bering Sea pollock fishery for the A season (orange), B season chum
salmon bycatch (black), and the annual average level of bycatch (dashed), 1991-2023
Source: NMFS Alaska Region CAS, data compiled by AFKIN.

The RHS program for chum salmon avoidance is now managed under the salmon bycatch Incentive Plan
Agreements (IPAs). The IPAs are legally binding civil contracts that establish incentives and penalties for
pollock vessels and CDQ groups governed by the contract to avoid Chinook salmon and chum salmon
while fishing for pollock. The IPAs were implemented voluntarily in 2010 alongside the Chinook salmon

6 See 50 CFR 679.22(a)(5). A CP vessel authorized to fish BSAI pollock is prohibited from directed fishing for pollock in the CVOA
during the B season, unless it is directed fishing for CDQ pollock.

" The non-Chinook salmon PSC limit of 42,000 fish is apportioned among the CDQ and non-CDQ fisheries but not further divided
among the sectors.
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PSC limit (often referred to as “Amendment 91°°). The Chinook salmon PSC limit is a hard cap that
requires pollock fishing to cease if the limit is reached. The Chinook salmon PSC limit is divided across
the A and B seasons and apportioned among the four sectors. If at least one IPA is approved by NMFS, a
PSC limit of 60,000 Chinook salmon is in place. If an IPA is not developed and approved by NMFS, a
lower limit of 47,591 Chinook salmon is implemented (see 50 CFR 679.21(f)(2)). These caps decrease in
times of low Western Alaska Chinook salmon abundance to 45,000 and 33,318 Chinook salmon,
respectively. The Chinook salmon PSC limits also include a performance standard. If a sector exceeds its
apportionment of the lower limit for a third year in any seven-year period, it must operate under the lower
limit in the future.

Three IPAs have been in place since 2010 and all vessels and CDQ groups have participated in the
agreements: the Catcher Processor IPA, Inshore Salmon Savings Incentive Program (Inshore SSIP); and
Mothership Salmon Savings Incentive Program (MSSIP). The existing IPA regulations specify 13
different provisions written in broad language to provide IPA members the flexibility to design incentive
measures that are responsive to the regulations but work for the unique circumstances of vessels governed
by the contract. The IPAs must meet all 13 regulatory provisions, are reviewed by NMFS, and approved
after review. As an accountability measure, regulations at 50 CFR 679.21(f)(13) require IPA entities to
annually report on their efforts to reduce Chinook and chum salmon bycatch, the effect of incentive
measures at the individual vessel-level, how incentive measures impact salmon savings beyond current
levels, and more. The written annual reports are made available to the Council, NMFS, and the public
prior to March 15 each year.®

The Council and NMFS started considering revisions to existing chum salmon bycatch management
measures in 2022 following the high bycatch year in 2021. In the 2021 B season, the pollock fleet caught
545,901 chum salmon as bycatch. Compared to the most recent 10-year average (2011-2020) of 258,009
chum salmon, this represented a 112% increase in chum salmon bycatch. Following that high bycatch
year, the 2022 B season bycatch was substantially lower at 242,309 fish; the 2023 B season chum salmon
bycatch was 111,843 fish; the 2024 B season bycatch was 35,125 fish.® The recent decreases in chum
salmon bycatch are likely the result of fleet behavioral changes to take additional steps to avoid chum
salmon, as well as changes in the distribution and abundance of chum salmon and pollock.

Western Alaska Chum Salmon

The proposed regulatory changes for chum salmon bycatch management in the Bering Sea pollock fishery
are being considered in light of the recent declines in chum salmon abundance across Western and
Interior Alaska. A general overview of Western Alaska (WAK) chum salmon stock status is provided in
Section 3.2.3.1 of this preliminary DEIS. Figure 1-2 provides an index of chum salmon abundance in the
Yukon, Kuskokwim, and Norton Sound regions. Abundance levels are standardized and shown as a
percentage deviation from the historical average in each area because the unit of measurement for chum
salmon abundance is different. Positive percentage deviations indicate years where abundance was above
average whereas negative percentage deviations indicate years with below average abundance. As shown,
chum salmon abundance was very low across all indices and areas during two distinct periods from 1997—
2002 and 2020—present (yellow), indicating that all areas exhibit similar trends during periods of very low
abundance.’® From 2020-2023, Yukon summer and fall chum salmon abundance was 63%—94% below
the historical average whereas Yukon fall chum salmon abundance was 74%-90% below average. Chum

8 IPA annual reports are available on the Council’'s website.

9 PSC data are available from the NMFS Alaska Region’s Fisheries Catch and Landings Report webpage. Target species catch and
PSC data were not finalized for the 2024 fishing year at the time this preliminary DEIS was published. The analysts have included
2024 B season data when relevant for comparison with recent years, based on numbers retrieved on December 8, 2024.

10 The causes of chum salmon decline in this earlier period are not fully known. In response to these declines, and to improve
monitoring and enforcement efforts, the North Pacific Anadromous Fish Commission (NPAFC) scientists developed the Bering-
Aleutian International Survey (BASIS) during 2002. BASIS was recently expanded to include other large marine ecosystems in the
North Pacific and was renamed the Bering Arctic Subarctic Integrated Survey.
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salmon abundance in the Kuskokwim area was 16%-94% below average, and 44%-83% in the Norton
Sound region.
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Figure 1-2 Chum salmon abundance in the Yukon, Kuskokwim, and Norton Sound areas measured as a
percentage deviation from the historical average level of abundance based on Yukon summer
and fall chum salmon run reconstructions, the cumulative catch per unit effort (CPUE) from the
Kuskokwim Bethel Test Fishery, and a standardized index of escapements in the Norton Sound
region plus total harvest

Source: ADF&G

Chum salmon are harvested for subsistence and non-subsistence uses across Western and Interior Alaska.
Many Tribal Nations in these regions have historically relied on chum salmon as an integral component of
the subsistence way of life. ADF&G manages subsistence, commercial, personal use and sport salmon
fisheries. Subsistence salmon fisheries are managed under a dual state and federal system. This
management structure includes a priority for management to first and foremost meet spawning
escapement goals in order to sustain salmon resources for future generations. After conservation
(escapement), the highest priority use is for subsistence under both state and federal law. Salmon surplus
above escapement needs and subsistence uses are made available for other consumptive uses of the stock,
such as commercial and sport fishing.

The best available science suggests ecosystem and climate changes are the leading causes of recent chum
salmon declines (Farley et al., 2024). Chum salmon originating from WAK river systems spend their first
summer in the Bering Sea as juveniles and migrate into the Gulf of Alaska in late fall for their first winter
at sea; chum salmon then spend 1-4 more years migrating between the Bering Sea (summer) and Gulf of
Alaska (winter) (Myers et al., 2009). In 2016 and 2019, WAK chum salmon were subject to heat waves in
both their major marine habitats, which shifted the food web and altered chum salmon diets (von Biela et
al., 2019). Juvenile chum salmon were observed to consume less diverse and less nutritious foods (e.g.,
jellyfish) and exhibited significantly lower energy density (stored energy), presumably because of dietary
changes and higher metabolisms associated with warmer ocean conditions. WAK chum salmon that rear
in the Bering Sea had not acquired enough energy stores (i.e., fat) prior to their migration and over
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wintering in the Gulf of Alaska in the recent warm years, and juvenile salmon abundance has been linked
with adult returns (Farley et al., 2024).

Chum salmon taken as bycatch in the Bering Sea pollock fishery reduces the amount of chum salmon that
may return to Western and Interior Alaska river systems. As noted above, the proposed regulatory
changes are being considered in light of recent declines in WAK chum salmon abundance and the critical
importance of chum salmon to Western and Interior Alaska communities and ecosystems (see Section
1.1). The purpose of the proposed action is to reduce chum salmon bycatch in the pollock fishery to the
extent practicable with a particular focus on minimizing the bycatch of WAK origin chum salmon.

The chum salmon taken as bycatch in the pollock fishery originate from countries across the North Pacific
Rim. Genetic analyses of the chum salmon caught as bycatch organize populations into six genetic stock
composition reporting groups: Southeast Asia, Northeast Asial!, Coastal Western Alaska (CWAK)?*?,
Upper/Middle Yukon (includes Yukon River fall chum and some Yukon River summer chum salmon
populations), Southwest Alaska, and Eastern Gulf of Alaska/Pacific Northwest. The combined WAK
chum salmon reporting group includes chum salmon populations in the CWAK and Upper/Middle Yukon
reporting groups.

While the exact estimates vary each year, the majority of chum salmon bycatch is attributed to the
Northeast and Southeast Asia reporting groups. On average from 2011-2023, approximately 53% of the
chum salmon caught as bycatch originate from Northeast and Southeast Asia river systems compared to
approximately 19% of the chum salmon bycatch which originates from WAK river systems (see also
Table 3-12). Figure 1-3 provides a snapshot of the genetic stock composition estimates for the 2023 B
season which is currently the most recent year chum salmon bycatch genetic analyses are available. The
2023 B season bycatch was 111,843 fish, of which 10.6% (11,492 chum salmon) originated from WAK
river systems.

8.3% 2.3%
2.0% m NE Asia
| SE Asia
B E GOA/PNW
18.6% 52.5% B SW AK
B CWAK

m Up/Mid Yukon
16.3%

Figure 1-3 Genetic stock composition estimates for chum salmon bycatch in the 2023 B season pollock
fishery

Alternatives

The Council recommended the following revised alternatives for analysis in April 2024. Most of the
action alternatives (Alternative 2-5) are not mutually exclusive and may be adopted in combination with
one another.

Alternative 1: No Action

1 The Southeast Asia reporting group is primarily composed of hatchery released fish whereas the Northeast Asia reporting group
is a mix of hatchery and wild salmon, although the exact proportion of hatchery and wild salmon within the Northeast Asia reporting
group is unknown.

2. CWAK reporting group includes river systems extending from the Norton Sound region in the north south to Bristol Bay.

Chum Salmon Bycatch Preliminary DEIS 10



The National Environmental Policy Act (NEPA) requires a “No Action” alternative be considered. Under
the No Action alternative, all regulations and FMP language related to chum salmon bycatch management
in the Bering Sea pollock fishery would remain intact. Those regulations include 50 CFR 679.22(a)(10)
for the Chum Salmon Savings Area and 50 CFR 679.21()(12)(iii)(E) for the salmon bycatch IPAs.
Vessels and CDQ groups that are governed by an IPA are exempt from the time/area closure associated
with the Chum Salmon Savings Area.

Alternative 2: Overall Chum Salmon PSC Limit

Alternative 2 would establish regulations for an overall chum salmon PSC limit (also referred to as a hard
cap) during the B season. Alternative 2 contains different components and options to 1) determine the
total amount of the chum salmon PSC limit and 2) how to apportion it among the fishing sectors. The
PSC limit amount would be chosen from a range of 100,000-550,000 chum salmon (see Table 1-1).

Table 1-1 Range of chum salmon PSC limits in numbers of fish and the Council’s rationale

Cap level Council rationale

100,000 Lower limit added in April 2024 to expand the range of analyzed overall PSC limits

Rounded up from historical average (1991-2023) intended to balance public testimony
requesting a “very low” limit with practicability considerations
300,000 Rounded down from the 10-year average level of bycatch (2013-2022)

200,000

350,000 Rounded down from the 5-year average level of bycatch (2018-2022)

400,000 Rounded up from the 3-year average level of bycatch (2020-2022)
450,000 Value between 400,00 and 550,000 chum salmon included in October 2023 addendum
550,000 Rounded value of the highest level of chum salmon bycatch in the analyzed period

The chum salmon PSC limit would be apportioned among the CDQ, CP, inshore, and mothership sectors
based upon one of four different approaches: Option 1: 3-year historical average level of chum salmon
bycatch; Option 2: 5-year historical average level of chum salmon bycatch; Option 3: a pro-rata approach
that weights the amount 25% to the sector’s AFA pollock allocation and 75% to the sector’s 3-year
historical average level of chum salmon bycatch; Option 4: the sector’s AFA pollock allocation. Table 1-2
provides the proportion of the cap each sector could expect to receive, based on the four different
approaches being considered. The inshore sector’s apportionment would be further divided among the
inshore cooperatives and open access fishery, when applicable. The CDQ apportionment would be further
divided among the six CDQ groups. If a sector reaches its apportionment, it must stop fishing for the
remainder of the B season.

Table 1-2 Apportionment percentages for each option by sector

Apportionment options CDQ CP Mothership Inshore
Sector Apportionment 1, 3-yr avg. 6.1% 21.9% 9.1% 62.9%
Sector Apportionment 2, 5-yr avg. 7.1% 25.2% 9.5% 58.2%
Sector Apportionment 3, pro rata 7.1% 25.4% 9.1% 58.4%

Sector Apportionment 4, AFA 10% 36% 9% 45%

To provide fishing sectors and cooperatives more opportunity to fully harvest their pollock allocations,
Alternative 2 would include the ability to transfer chum salmon PSC among sectors and cooperatives, as
is allowed under the Chinook salmon PSC limit. A sector would be able to request NMFS move a specific
amount of chum salmon PSC from one entity’s account to another’s during a fishing season.
Apportionments of chum salmon PSC do not constitute a “use privilege.”
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Alternative 3: Overall Chum Salmon PSC Limit With Abundance Indices

Alternative 3 would establish an overall chum salmon PSC limit during the B season based on indices of
the prior year’s chum salmon abundance. The index framework under Alternative 3 means a chum salmon
PSC limit may be in place during the B season whereas Alternative 2 includes a chum salmon PSC limit
during each B season. The chum salmon PSC limit amount under Alternative 3 could also decrease,
depending on the number of thresholds that are not met in a given year. The apportionment options and
transferability provisions for Alternative 3 are the same as Alternative 2 and not repeated here.
Alternative 3 contains two mutually exclusive options for abundance indices.

Option 1 would implement a Three-area chum salmon index based on the Yukon, Kuskokwim, and
Norton Sound regions. The potential management actions are tied to whether the number of chum
salmon returning to an area are above or below the threshold. To meet its threshold:

e The Yukon Area needs to have more than 1,713,300 or 2,718,400 combined Yukon summer and
fall chum salmon return based on full run reconstructions.

e The Bethel test fishery cumulative CPUE in the Kuskokwim Area needs to be more than 2,800 or
5,200.

e The Norton Sound Area needs to have more than 57,300 or 91,500 chum salmon return based on
the sum of the Snake, Nome, Eldorado, Kwiniuk, and North River escapements plus total chum
salmon harvests for the region.

At this time, each index has two threshold amounts that represent the 25™ or 50" percentile of abundance
for each area based on historical data. At implementation, only one threshold would be in effect.

o If all three areas (3 of 3) have returns above their thresholds, a chum salmon PSC limit would not
be in effect.

e If two areas (2 of 3) have returns above their thresholds, a chum salmon PSC limit would be in
effect the following year. The amount would be between 100,000-550,000 chum salmon.

e If1or0(1of 3or0 of 3) have returns above their thresholds, a chum salmon PSC limit would be
in effect the following year. The amount would be set at 75% of the level selected for when one
area (2 of 3) has returns above their thresholds.

Option 2 would implement a hard cap based on indices for Yukon summer and fall chum salmon.
To meet its threshold, the Yukon would need to have:

e More than 1,268,700 or 1,978,400 summer chum salmon return based on the full run
reconstruction.

e More than 444,600 or 803,000 fall chum salmon return based on the full run reconstruction.

If both stocks (2 of 2) are above their thresholds, a chum salmon PSC limit would not be in effect the
following year. If 1 or O stocks are above the threshold, a chum salmon PSC limit would be in effect the
following year. The amount would be between 100,000-550,000 chum salmon.

Alternative 4: Additional Regulatory Requirements for IPAs

Alternative 4 would modify the regulations at 50 CFR 679.21(f)(12)(iii)(E) to include six additional
provisions for the salmon bycatch IPAs. The proposed provisions are as follows:

1. Require the pollock sectors to describe in their IPA how historical genetic stock composition data
are included in chum salmon avoidance measures.

2. Require the pollock sectors to describe in their IPAs how they monitor for potential chum salmon
avoidance closures more than once per week.
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Require the use of salmon excluders for the duration of A and B season.

4. Require the pollock sectors to develop chum salmon vessel outlier provisions and implement
within their IPA.

5. Require IPAs to provide weekly salmon bycatch reports to Western and Interior Alaska salmon
users to allow for more transparency in reporting.

6. Require the pollock sector IPAs to prohibit fishing in bycatch avoidance areas for all vessels
regardless of performance when ADFG weekly stat area bycatch rates exceed 5 chum per ton of
pollock for the CP IPA and 3 times base rate for the Inshore SSIP and MSSIP.

The Council requested the pollock industry to take immediate steps to avoid chum salmon during the
2022 B season. In response, all sectors either made formal amendments or informal agreements to
immediately increase chum salmon avoidance efforts. Members of the CP IPA formally amended the
contract with new chum salmon avoidance measures in 2022. Members of the Inshore SSIP and MSSIP
implemented voluntary measures in 2022 and formally amended their respective IPAs prior to the 2024 B
season. The six provisions under Alternative 4 are generally aligned with current fishing operations and
reflect the measures incorporated within each recently amended IPA.

Alternative 5: Inseason Corridor Caps

Alternative 5 would establish inseason corridors that would close to a sector if a corridor-specific chum
salmon PSC limit is met. Only chum salmon PSC caught inside the corridor from June 10 to August 31
would count towards the cap. Three corridor options are being considered but only one could be selected
for implementation (Figure 1-4).

e Option 1: Cluster Area 1 with cap levels ranging from 50,000-200,000 chum salmon
e Option 2: Unimak Area with cap levels ranging from 50,000-200,000 chum salmon
e Option 3: Cluster Area 2 with a cap level of either 50,000—100,000 chum salmon

Cluster 1 R Unimak = Cluster 2

Figure 1-4 Inseason corridor areas under consideration in Alternative 5 (gray) and CVOA (purple)

The apportionment options and transferability provisions are the same as Alternative 2 and 3. Table 2-10
in Chapter 2 provides the apportionment percentages for each sector and inseason corridor based upon
each sector’s historical chum salmon PSC within the corridor (2011-2023). If a sector reached their
apportionment of the cap between June 10 to August 31, the corridor area would immediately close and
remain closed until August 31. On September 1, a sector closed out of the corridor area could return and
target pollock in the area. The inseason corridors would be managed by NMFS.
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Comparison of Alternatives

Table 1-3 below provides a summary and comparison of the primary management features for each
proposed alternative.

Table 1-3 Comparison of the primary management tools for each proposed alternative

Chinook closes the Chum
Salmon Savings Area
(August 1 -31)

RHS system for
chum avoidance

degrees West Longitude
(closer to Alaska
Peninsula)

Alternative | Chum salmon PSC limit _IPA Western Alaska chum Isita stanc_Janne
requirements avoidance Alternative?
RHS closure areas are
Cap of 42,000 non- largest East of 168

corridors when cap is
reached

historically been
encountered in higher
proportions

1 . Yes
Vessels and CDQ groups ~ Operates inthe B Thresholds for
season implementing closures
are exempt from the | ; d
closure if governed by an are lower in June an
July when WAK chum
IPA S
encountered in higher
proportions
Hard cap of 100,000 to Yes
550,000 chum salmon Could be
closes the fishery if it is implemented with
2 met Same as Alt 1 Same as Alt 1 Alt. 4and 5
All non-Chinook salmon Could not be
encountered in B season implemented with
count to the cap Alt. 3
Hard cap in place if one or ves
more Management Areas in Could be
Western Alaska are at low implemented with
3 abundance Same as Alt 1 Same as Alt 1 Alt. 4 and 5
Cap level could decrease as Could not be
more areas fail to meet implemented with
abundance thresholds Alt. 2
Add six RHS closures assessed Yes
provisions with for the likelihood of the
4 Same as Alt 1 more specificity  area having higher Could be adopted
to existing IPA proportions of Western ~ With any other
regulations Alaska chum salmon action Alternative
Corridors are in areas
Cap of 50,000-200,000 where Western Alaska Yes
5 chum salmon close Same as Alt 1 chum salmon have Could be adopted

with any other
action Alternative

Impact Analysis

Background
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A purpose of this preliminary DEIS is to characterize the conditions that have existed while the current
chum salmon bycatch regulations have been in place and to evaluate expected changes due to the
proposed alternatives. In this analysis, the terms “baseline,” “status quo,” and “current” are often used
interchangeably to describe this period. The analytical baseline informs decision-makers of the state-of-
the-world as it is today, and what could be expected to continue if Alternative 1, No Action is selected.
This assessment does not mean the conditions are static; they can always change moving forward.

The analytical baseline is the benchmark used to compare the relative differences in the alternatives, as
well as their implications as either positive or negative and their magnitude, against. The analysis must
provide an assessment of the direct, indirect, and cumulative effects of the proposed alternatives. Below
are definitions for these three categories of effects to provide the reader the appropriate context for
understanding how the analysts have characterized the potential impacts (see 40 CFR 1508.1).

o Direct effects: impacts caused by the action and occur at the same time and place;

e Indirect effects: impacts caused by the action and are later in time or farther removed in distance
but are still reasonably foreseeable; and

e Cumulative effects: impacts that result from the incremental effects of the action when added to
effects of other past, present, and reasonably foreseeable actions regardless of what agency or
person is undertaking those other actions.

Chapter 3 of this preliminary DEIS analyzes the potentially affected environment and the degree of the
impacts of the alternatives on the various resource components. Since the primary regulatory changes
being considered here are management alternatives to reduce chum salmon bycatch in the pollock fishery
to the extent practicable, with a particular focus on reducing the bycatch of WAK origin chum salmon,
this preliminary DEIS is particularly focused on the effects of the proposed alternatives to chum salmon.
The potential impacts to Chinook salmon PSC, herring PSC, eastern Bering Sea pollock, marine
mammals, seabirds, habitat, and the ecosystem are also evaluated.

Chapter 4 analyzes the potential economic and social impacts of the proposed alternatives on participants
in the Bering Sea pollock fishery, as well as communities and Tribes that rely on WAK chum salmon
fisheries for economic wellbeing, food security, and the subsistence way of life. Fisheries management
and enforcement as it relates to the pollock fishery was also evaluated (see Chapter 6).

The proposed alternatives create different incentives for chum salmon avoidance. Considering the
incentives created by the alternatives, and how the pollock industry may respond to them, is an important
component to this analysis. The potential future behavior changes would influence the magnitude of
bycatch reductions as well as the potential for unintended, adverse effects. Compared to the status quo,
chum and WAK chum salmon bycatch reductions could result from either an early B season closure that
would ensure no additional PSC was removed in that year (Alternatives 2 and 3), behavior changes to
stay below the overall PSC limits (Alternatives 2, 3, and 5), and/or fleet movement away from areas
with high chum salmon bycatch rates or encounters (Alternatives 4 and 5). As the pollock industry
works to avoid chum and WAK chum salmon bycatch in response to one or more of the alternatives, there
could be interactions with other PSC species like Chinook salmon and herring. Figure 1-5 shows the
incentive structures around each of the proposed alternatives.
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Incentive structure under the alternatives to reduce chum salmon bycatch:
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Figure 1-5 Incentive structure under each alternative

Pollock Stock

The eastern Bering Sea pollock is currently managed to account for the capacity of the stock to yield
sustainable biomass on a continuing basis, and this stock is not overfished nor approaching an overfished
condition (Section 3.1.1.1). Analysis of Alternatives 2, 3, and 5 indicates these alternatives could make it
more challenging to catch the full B season TAC and thus reduce the impact of fishing on the pollock
stock. However, these alternatives are likely to result in fishermen shifting where they fish for pollock to
avoid chum salmon bycatch. Changes in where pollock fishing would occur is likely to be within the
historical footprint of the fishery. As such, the proposed alternatives would be expected to have a neutral
effect on the Bering Sea pollock stock when compared to the status quo.

Chum Salmon

Alternative 1 would not change the regulations managing chum salmon bycatch in the Bering Sea
pollock fishery (see Section 2.2), nor would this alternative modify any regulation for Chinook salmon
bycatch under the current bycatch management program (see Appendix 2). From 2011-2023, an average
of 267,704 chum salmon were caught as bycatch in the B season pollock fishery, ranging from a low of
111,843 fish in 2023 to a high of 545,901 fish in 2021. The 2024 B season bycatch of 35,125 chum
salmon was well below average (2011-2023).

Not all chum salmon caught as bycatch originate from WAK river systems. WAK chum salmon
populations are organized into two genetic reporting groups, CWAK and Upper/Middle Yukon. As noted
above, the CWAK reporting group includes chum salmon returning to natal river systems from Kotzebue
Sound to Bristol Bay whereas the Upper/Middle Yukon reporting group largely aligns with the fall chum
salmon stock. The proportion of the total bycatch attributed to WAK chum salmon stocks (CWAK +
Upper/Middle Yukon) ranged from 9.1% of the total in 2020 to 24.6% of the total in 2016. On average,
chum salmon originating from WAK river systems accounted for 18.6% of the total bycatch (2011-2023).
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While the proportion of WAK chum salmon in the total bycatch varies each year, there are some spatial
and temporal patterns that indicate when and where WAK chum salmon are more likely to be encountered
on the pollock fishing grounds. Figure 1-6 shows “cluster areas” used by geneticists at the Alaska
Fisheries Science Center’s (AFSC) Auke Bay Labs (ABL) to show spatial variation in the genetic stock
composition estimates for chum salmon bycatch. The cluster areas are simply groupings of ADF&G
groundfish statistical areas (stat areas), into four larger clusters. Historical genetic analyses indicate WAK
chum are more likely to be encountered in higher proportions near the Alaska Peninsula (Cluster 1 in
orange) compared to fishing grounds further northwest and during June to August relative to later months
during the B season.
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Figure 1-6 Map of four genetic cluster areas as well as the CVOA (red) and Chum Salmon Savings Area (blue
dotted line)

Chum salmon bycatch genetics data were combined with data on the ages of chum salmon taken by the
pollock fishery to provide annual estimates on the numbers of chum salmon that would have otherwise
survived the marine environment and returned to natal river systems to spawn or be caught in a directed
fishery (referred to as an adult equivalency analysis or AEQ™®). The adult equivalency analysis was
completed for the CWAK and Upper/Middle Yukon reporting groups using data from 2011-2022.%4
Estimates on the number of AEQ CWAK chum salmon in the bycatch ranged from 11,608 fish in 2012 to
69,445 fish in 2017 and estimates on the number of AEQ Upper/Middle Yukon chum salmon ranged from
2,124 fish in 2020 to 16,429 fish in 2017.

An adult equivalency analysis for chum salmon caught as bycatch is not a complete impact analysis,
which requires an estimate of total run size to determine the potential effects of bycatch on these
populations. Run reconstructions for all major salmon producing river systems across coastal WAK are
not available. Nevertheless, the estimates of the number of AEQ CWAK chum can be compared to total
removals of subsistence and commercial chum salmon harvests in the Kotzebue, Norton Sound, Yukon
summer chum, Kuskokwim, and Bristol Bay areas. On average from 2011-2019, bycatch removals of

13 While an AEQ analysis can provide a more accurate representation of the actual impact that chum salmon bycatch in the pollock
fishery may have on total run size, it may not capture the relative importance of a small number of fish for Western and Interior
Alaska ecosystems, and the fishermen, communities, and Tribes that depend on chum salmon, as noted in Appendix 7 and 8
provided by KRITFC and TCC, respectively.

14 Age data are not available for the 2023 chum salmon bycatch.
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AEQ CWAK chum salmon in the pollock fishery accounted for 1.4% of total removals of CWAK chum
salmon. Removals of AEQ CWAK chum salmon due to bycatch represented a higher proportion of total
removals in recent years of low abundance at 5.7% from 2020-2022, on average.

The Upper/Middle Yukon reporting group aligns with the Yukon fall chum salmon run, which is a
genetically distinguishable stock for which a run reconstruction is available. The impact rate of bycatch
on the Upper/Middle Yukon reporting group fluctuated annually from 2011-2022 averaging 1%. The
largest impact was observed in 2021 at close to 5%.

For Alternative 2 and 3, estimates on the potential number of chum salmon saved under each alternative
compared to Alternative 1 (status quo) are made based upon catch and bycatch data from 2011-2023.
Catch data are compared to the details of the alternative and option to determine when a cap would have
been met and triggered a closure. Based on that date, an estimate was made on the amount of pollock (mt)
that would have been unharvested (“forgone pollock™) and the reduction in the amount of chum salmon
bycatch (“salmon savings”).

A subset of three hard caps were used to display estimates throughout the analysis. These amounts
represent the upper and lower endpoints of the range as well as one equidistant point: 100,000 chum
salmon; 325,000 chum salmon; and 550,000 chum salmon. A 75,000-chum salmon PSC limit was also
included for the analysis of Alternative 3, Option 1 because it is the lowest possible cap amount under
consideration (Alternative 3, Option 1 when fewer than two areas have returns above threshold values).
This approach provides an analysis of the full range of potential impacts that could result from selecting a
PSC limit under Alternative 2 or 3. However, the Council may recommend a chum salmon PSC limit
anywhere within the range specified (100,000-550,000 chum salmon).

For Alternatives 2 and 3, all options under consideration could reduce chum salmon PSC compared to
Alternative 1. However, the caps being considered for Alternative 2 would have little potential to impact
annual bycatch amounts in years with low historical bycatch. The lowest year of bycatch in the analyzed
period was 2012, and all analyzed caps were estimated to have had no effect on PSC reductions compared
to status quo. On the other hand, estimates on the number of chum salmon saved are high in some years
and vary by sector. For instance, the highest potential for chum salmon bycatch reductions to accrue from
a single year and sector would have occurred in 2021 under a 100,000-chum salmon PSC limit using the
AFA apportionment. This could have resulted in 289,446 chum salmon not caught by the inshore sector.

A PSC limit of 100,000 chum salmon would have closed fishing for all sectors in a varying number of
years depending on the apportionment used. This cap would have ended the B season early for the CDQ
sector in 5—6 years, in 10—11 years for the CP sector, and in 10 and 12 years for the mothership and
inshore sectors, respectively. The highest chum salmon PSC reductions from the pollock fleet were
estimated under a 100,000-chum salmon PSC limit using the pro-rata apportionment for Alternative 2. In
percentage terms, this cap amount and apportionment were estimated to reduced fleet-wide chum salmon
PSC by 56.4% across all years.

As the PSC limit is increased to 325,000 fish, the estimates on PSC reductions are lower than those
predicted at a limit of 100,000 chum salmon, and the cap halts operations in fewer years for all sectors
(see Figure 1-7). Across all years, at a 325,000-chum salmon PSC limit, the highest fleet-wide chum
salmon PSC savings would occur under the 3-year average apportionment This cap amount and
apportionment represented a 12.4% reduction from status quo across all years. Higher savings are
estimated from the 3-year average apportionment under a 325,000-chum salmon PSC limit because the
CP and CDQ sectors had higher bycatch in some years (e.g., 2017) and the 3-year average apportionment
option is the most restrictive for these sectors (compared to other apportionment). Similar trends are
observed as the PSC limit increases to 550,000 chum salmon.
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The salmon savings estimates shown in Figure 1-7 do not account for oceanic mortality and varying age
at maturity and thus represent chum salmon that would not be caught as bycatch, but not necessarily fish
that would return to their regions of origin.
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Figure 1-7 Historical B season chum salmon bycatch (red line) compared to estimated chum salmon
bycatch under Alternative 2 PSC limit amounts (blue line) ranging from 100,000-550,000 chum
salmon (black dotted line) and all apportionment options

Note: estimated bycatch values above the black dotted line are due to the retrospective method used to estimate early closures.

Since all options being considered under Alternative 2 could reduce chum salmon PSC, they could also
increase returns of adult salmon to their regions of origin. The largest AEQ savings from both reporting
groups was estimated to occur under a 100,000-chum salmon PSC limit using the pro-rata apportionment.
This would have increased returns to CWAK by an average of 21,678 fish and an average of 3,435 fish to
the Upper/Middle Yukon. The highest single year of reductions was estimated to occur in 2017 under a
100,000-chum salmon PSC limit using the 3-year average apportionment at 47,862 fish from the CWAK
reporting group and 11,553 fish from the Upper/Middle Yukon reporting group.

Alternative 2 and 3 are mutually exclusive, so only one alternative could be selected for implementation.
The potential year-over-year savings for Alternative 3, Option 1 or 2 are less than what would be
expected for Alternative 2 but would still be a decrease in bycatch from status quo. Under this
management framework, a PSC limit would have been in place in either 3 or 6 years under Alternative 3,
Option 1 (Three-area index) and either 4 or 5 years under Alternative 3, Option 2 (indices based on Yukon
summer and fall chum salmon). In years when a chum salmon PSC limit would not have been in place,
the potential impacts to chum salmon PSC are best approximated by the status quo. However, a 75,000-
chum salmon PSC limit could have been in effect under Alternative 3, Option 1 in 2021, 2022, and 2023
as more than two areas had run sizes that failed to meet their thresholds in the prior year. In these three
years, for most sectors and apportionments, the potential chum salmon PSC reductions were estimated to
be marginally greater than what could be expected in the same years under Alternative 2.

However, there is a degree of uncertainty in whether WAK chum salmon PSC would be reduced
under the hard caps being considered under Alternatives 2 and 3. The analysis expects pollock
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fishermen would go to areas with good pollock aggregations and low chum salmon bycatch rates while
balancing other considerations to avoid reaching the overall cap. The fleet may be able to use different
strategies to stay below an overall cap, such as increased movement, communication, or test tows, but this
would not necessarily result in lower WAK chum salmon bycatch. As an example, the 2022 B season
bycatch of 242,309 chum salmon was a 55% reduction from the 2021 B season bycatch of 545,901 chum
salmon. Despite this decrease in the overall bycatch in 2022, the estimated number of WAK chum salmon
caught as bycatch in the 2022 B season was 55,724 chum salmon compared to 51,512 WAK chum
salmon in the 2021 B season. This represented an 8% increase in WAK chum salmon bycatch. Reducing
chum salmon bycatch to the lowest levels observed in the time series could reduce the number WAK
chum salmon caught as bycatch in the pollock fishery (e.g., 2012, 2013, and 2023), but the proportion of
WAK chum salmon in the total bycatch would still be variable. Potential reductions in WAK chum
salmon bycatch would also depend on fishing behavior, overall chum salmon bycatch encounters, and the
proportion of WAK chum salmon encountered in a given year.

The provisions being considered under Alternative 4 were evaluated for its likelihood to reduce chum
salmon and WAK chum salmon PSC in Section 3.2.4.3. The voluntary amendments to the IPAs have
coincided with lower levels of chum salmon PSC in recent years. Compared to the 2021 level of bycatch
of 545,901 chum salmon, the 2022 B season bycatch was a 55% reduction, the 2023 B season an 80%
reduction, and the 2024 B season was a 94% reduction. The analysis cannot quantify and attribute the
PSC reductions that may have been achieved by the IPAs incorporating measures that reflect these
proposed provisions in recent years. However, without modifying the existing regulations to require these
measures continue to be used in the future, it would be possible for the contracts to be modified such that
less stringent avoidance efforts are taken.

Alternative 5 includes three different options for inseason corridors that would close to a sector if the
corridor-specific PSC limit was met at any point between June 10 through August 31. The timing and
location of these corridors was informed by historical salmon bycatch genetic analyses indicating WAK
chum salmon are more likely to be encountered in higher proportions during earlier in the B season and
closer to the Alaska Peninsula. In the most recent five years (2019-2023), the average proportion of
WAK chum salmon in the total bycatch during June to mid-August (referred to as “Early period”) was
approximately 19%, 22%, and 11% in Cluster 1, Unimak, and Cluster 2, respectively. The average
proportion of WAK chum during mid-August to November 1 (referred to as “Late period”) in the
corridors was approximately 19%, 18%, and 10% in Cluster 1, Unimak, and Cluster 2, respectively.

The impacts to chum and WAK chum salmon bycatch due to a corridor closure are uncertain because this
alternative would displace fishing effort to outside locations and there are inherent limitations to
predicting where pollock fishermen would go. The magnitude of potential bycatch reductions under each
corridor and cap are based on each sector’s historical bycatch inside the corridor, as well as what the
bycatch encounters outside the corridors where fishermen move to may be. For instance, the average
chum salmon bycatch rate in June and July inside Cluster 2 was 1.92 chum/mt of pollock compared to
0.42 chum/mt of pollock in Cluster 1 and 0.55 chum/mt of pollock in Unimak (2019-2023).

Each pollock sector has different fishing history inside these corridors. The inshore sector, and to a lesser
degree the mothership sector, has a high degree of reliance on the Cluster 1 and Unimak corridors. In
some years and at lower corridor cap amounts, these corridor closures could displace ~200,000 mt of
inshore sector pollock catch. These vessels are limited in how far they can travel to find productive
fishing grounds with low bycatch rates due to their processors’ delivery requirements among other
factors. Many inshore CVs displaced from Cluster 1 and Unimak would likely first move to Cluster 2
which is immediately northwest of these corridors. Some of the larger CVs may travel further. A scenario
that concentrates pollock fishing in areas like Cluster 2 with high chum salmon bycatch rates could result
in much higher chum salmon bycatch numbers compared to status quo, which could also increase WAK
chum salmon bycatch numbers despite a lower proportion of WAK chum salmon in the total bycatch in
these areas.
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On the other hand, because overall chum and WAK chum salmon bycatch tends to be higher in Cluster 1
or Unimak, if vessels continue to fish in these areas and are able to successfully minimize bycatch
compared to status quo, there could be a substantial reduction in chum salmon and WAK chum salmon
bycatch. This scenario would have the greatest potential for chum and WAK chum salmon bycatch
reductions, but it also has a high risk that those benefits will not be realized and an increase in chum
salmon bycatch if vessels are incentivized or required to move into Cluster 2.

When the corridor areas are compared to one another, the analysis indicates implementing a
Cluster 2 corridor poses the least risk to creating adverse outcomes for chum and WAK chum
salmon bycatch. This outcome is counterintuitive when considering historical chum salmon bycatch
genetics data which indicate WAK chum salmon are encountered in higher proportions in the Cluster 1
and Unimak corridors. However, these outcomes are driven by the alternative structure that displaces
pollock fishing when the corridor closed, the high amount of pollock harvest that has occurred inside
Cluster 1 and Unimak, and the high chum salmon bycatch rates inside Cluster 2.

Table 1-4  Simplified comparison of the potential risks and benefits for chum and WAK chum salmon
bycatch associated with Alternative 5

Cap . Cluster 1 Unimak Cluster 2
Corridor

200,000 Moderate Benefit/Low Risk | Moderate Benefit/Lower Risk N/A
(compared to Cluster 1)

Moderate Benefit/Moderate Moderate Benefit/Lower Risk
Risk (compared to Cluster 1)

100,000 Moderate Benefit/Low Risk

High Risk/High Benefit if cap High Risk/High Benefit if cap

50,000 not met not met

High Benefit/Low Risk

Western and Interior Alaska Chum Salmon Fisheries

The proposed action is being considered in light of the recent and ongoing declines in WAK chum salmon
abundance and the critical importance of chum salmon for Western and Interior Alaska ecosystems,
communities and Tribes. Recent declines in chum salmon abundance were described above and are not
repeated here. Alternative 1 represents no change to the current chum salmon bycatch regulations and
therefore does not have inherent benefits to Western and Interior Alaska ecosystems, subsistence and
commercial fishermen, communities and Tribes beyond the status quo.

Subsistence harvests of chum salmon can be affected by conservation efforts for Chinook salmon and
other species, weather patterns, households’ needs in a given year, and abundance levels. Similarly,
commercial chum salmon fisheries participation can be affected by a processor closing or the lack of a
buyer as well as abundance. Coinciding with the recent period of decline, subsistence harvests of chum
salmon across Western and Interior Alaska have been dramatically low in recent years, and commercial
chum salmon fisheries within the Western and Interior Alaska management areas have experienced either
closures or declining commercial chum salmon harvest trends in recent years.

Annual average subsistence harvests of chum salmon in the most recent three years (2020-2022) were
72% below the historical average in the Norton Sound region (1994-2019), 97% below the historical
average for Yukon fall chum and 84% below the historical average for Yukon summer chum (1988—
2019), and 76% below the historical average in the Kuskokwim region (1989-2022). Commercial chum
salmon restrictions have been in place for Kuskokwim Bay, Kuskokwim River, Norton Sound, and
Kotzebue (2020-2023). Closures have been in place for Yukon River summer chum since 2021 and for
the fall run since 2022. The lack of commercial chum harvest in recent years is a stark contrast to
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commercial harvests of 576,700 summer chum salmon in 2018 and 489,702 fall chum salmon on the
Yukon in 2017.

Declines in chum salmon abundance have had broad and severe implications for Western and Interior
Alaska ecosystems, communities, and Tribes. These declines have coincided with declines in Chinook
salmon runs and represent a significant loss for many rural and Indigenous communities’ ways of life,
cultural traditions, and spiritual wellbeing (see Section 4.3.3.2). Families are currently gathering less to
use fish camps as many weigh the costs and benefits of traveling to fish during short windows when all of
their needs may not be met (Trainor et al. 2021). It is at fish camp that core values like sharing, respect,
not wasting, and the kinship relationships with salmon, are passed down to Alaska Native youth of the
Yukon and Kuskokwim regions (see Section 4.3.3.2). Reduced opportunities for subsistence and
commercial fishing have had a negative effect on households’ ability to secure healthy and culturally
preferred wild foods with broader effects within and across sharing networks and mixed economies for
rural and Alaska Native communities (Wolfe 1982).

All of the proposed action alternatives are different measures to reduce chum salmon bycatch in the
pollock fishery to the extent practicable. Relative to status quo, there could be positive and indirect
impacts to Western and Interior Alaska chum salmon users. The degree to which the proposed alternatives
being considered in this action could indirectly affect Western and Interior Alaska chum salmon users
depends on the pollock industry’s ability to reduce WAK chum salmon bycatch.

Under Alternative 2, the highest estimate on AEQ chum salmon savings from the Upper/Middle Yukon
reporting group would have occurred in 2017 at 11,553 fish. The 2017 Yukon fall chum salmon run was
2,315,583 fish which was well above the drainage wide escapement goal of 300,000-600,000 fish. In
2017, limited subsistence fishing opportunities were provided due to Chinook salmon conservation
measures. The lowest year of return for Yukon fall chum salmon was 2021 at 95,249 fish. In 2021, the
highest estimate for AEQ Upper/ Middle Yukon savings would have occurred in 2021 under a 100,000-
chum salmon cap and the AFA apportionment at 3,255 fish. These estimates indicate the alternative and
options may not have changed the outcome for directed fishing opportunities in these years but could
have resulted in more chum salmon returning to the river system and generally improved conservation
towards meeting escapement goals.

An overall chum salmon PSC limit is expected to motivate changes in fishing behavior prior to a limit
being reached, to the extent the sector is able. As such, these values may not represent an upper bound of
potential overall savings. An AEQ analysis may also not capture the relative importance of a small
number of fish for Western and Interior Alaska ecosystems, and the fishermen, communities, and Tribes
that depend on chum salmon, as described in Appendix 7 and 8 provided by KRITFC and TCC. For many
Indigenous communities across Western and Interior Alaska hold, their wellbeing is wholistically bound
to salmon fishing (see Section 4.3.3.2 and Section 4.4.5.3.3).

Recent reductions in B season chum salmon bycatch have coincided with the implementation of measures
in the IPAs aligned with the provisions proposed under Alternative 4. The degree to which Alternative 4
could have positive and indirect effects for Western and Interior Alaska chum salmon users depends on
industry’s ability to avoid WAK chum salmon in the overall bycatch. The individual provisions of
Alternative 4 are analyzed in Section 3.2.4.3. Some provisions have the potential to reduce WAK chum
salmon bycatch from current levels given the explicit focus on prioritizing hot spot closures when areas
are more likely to have higher proportions of WAK chum salmon bycatch.

Alternative 5 could result in varied outcomes for Western and Interior Alaska chum salmon users. When
the corridors are compared against one another, prioritizing chum salmon avoidance in Cluster 2 poses the
least risk to creating adverse outcomes for chum and WAK chum salmon bycatch as well as Chinook
salmon bycatch. It is possible that prioritizing avoidance in the Cluster 1 and Unimak corridors could
have the greatest potential for chum and WAK chum salmon bycatch reductions, if vessels continue to
fish in these areas and are able to successfully minimize bycatch compared to status quo. There is also a
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high risk that those benefits for WAK chum salmon will not be realized if effort is displaced outside these
areas. If the corridor caps result in a longer season for the pollock sector, this could also risk increasing
Chinook salmon bycatch relative to status quo levels.

To the extent that any proposed alternative reduces WAK chum salmon bycatch from current levels, the
management change could increase the likelihood that WAK chum salmon return to their regions of
origin with positive impacts towards conservation. Over time, higher abundance could provide more
harvest opportunities. Additional flexibility in the timing and duration of subsistence harvesting
opportunities could support traditional practices of fishing for chum salmon when they present themselves
(see Section 4.3.3.2.1). This may also be more aligned with when fish are in better condition. More
broadly, additional opportunities for subsistence fishing would make it more likely that households’
harvest goals are met, that Tribal food sovereignty and security is supported, potentially restoring human-
salmon-ecosystem relationships (see Section 4.3.3.2.2).

Chinook Salmon PSC

The number of Chinook salmon encountered as bycatch in the pollock fishery varies each year, but
bycatch levels have decreased substantially since the hard caps took effect in 2011. From 1991-2010, the
annual average Chinook salmon bycatch was 40,876 Chinook compared to 18,325 from 2011-2023.
Since 2011, annual Chinook salmon bycatch levels have ranged from 6,337 fish in 2022 to 32,200 fish in
2020. The proportion of coastal Western Alaska Chinook salmon in the total bycatch has decreased from
a high of 68.0% in 2011 to a low of 23.7% in 2017 and has since fluctuated around 47% since 2020.

AEQ and impact rate analyses were prepared to estimate the effect of Chinook salmon bycatch removals
in the pollock fishery on the Upper Yukon and coastal WAK reporting groups. Bycatch removals of
Upper/Middle Yukon AEQ Chinook was estimated to be less than 1% in all years from 2011-2023,
except for 2022 when the impact rate was estimated at 1.1% of the total run size. The impact rate for the
CWAK reporting group ranged from 1.2% to 3.6% (2011-2023).

The proposed management alternatives to reduce chum salmon bycatch in the pollock fishery would
affect fishing behavior, and there could be a wide range of potential interactions with Chinook salmon.
The pollock fishery catches both chum salmon and Chinook salmon bycatch during the B season. The
timing of this catch is dissimilar amongst the two species, with Chinook salmon caught in the latter part
of the B season and chum salmon caught throughout the B season. Additionally, WAK chum salmon
bycatch is encountered in higher proportions from June to August compared to the later aspects of the B
season (see Section 3.2.4.1.3). Similar trends were also observed inside the corridor areas under
consideration Alternative 5.

The salmon bycatch IPA regulations require the IPAS to create incentives to ensure the Chinook salmon
PSC rates in October are not significantly higher than those achieved in preceding months (50 CFR
679.21(f)(12)(iii)(E)(13)). As such, policy decisions for alternative management measure for chum
salmon bycatch must also consider the potential impact on Chinook salmon PSC. A consideration of
policy decisions for Chinook salmon bycatch are less relevant for Alternative 4. The pollock fleet has
operated under the IPAs since 2010, and the provisions under Alternative 4 largely reflect current
operations and thus Alternative 4 is not expected to have adverse impacts on Chinook salmon PSC.

The overall caps under Alternatives 2 and 3 could close the B season earlier and thus reduce Chinook
salmon PSC. A 100,000-chum salmon cap was estimated to reduce Chinook salmon bycatch by an
average of 5,404 fish (2011-2023). Caps analyzed at higher amounts within the range for Alternatives 2
and 3 would result in marginal changes to Chinook salmon PSC compared to status quo. At higher cap
amounts, there is less potential for early B season closures and the fleet would have greater operational
flexibility to avoid Chinook and chum salmon PSC.

If a chum salmon PSC limit slowed the pace of the pollock fishery, it could increase divert pollock catch
to later in the B season. This would likely increase Chinook salmon PSC. Chinook salmon bycatch rates
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increase as the B season goes on, such that the highest Chinook salmon bycatch rates have occurred in
October (NMFS 2009, 2016). As shown in Figure 1-8, the average Chinook salmon bycatch rate in
October (statistical weeks 41-44) was 0.10 Chinook/per mt of pollock compared to the average in prior B
season weeks at 0.01 Chinook/mt of pollock.

Although the analysis expects the industry would carefully balance operations to avoid Chinook and
chum salmon bycatch, adding a second hard cap to the B season would limit operational flexibility. In a
scenario where fishermen cannot find consistently good pollock catch rates and lower chum salmon
bycatch rates after moving or slowing their operations, Chinook salmon bycatch would likely increase in
the later portion of the B season. All other factors being equal (environmental conditions, pollock
aggregations, among other factors), this outcome becomes more likely for chum salmon PSC limits
analyzed at lower amounts which are inherently more constraining.
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Figure 1-8 Distribution of the average weekly Chinook salmon bycatch rate in the B season pollock fishery,
2011-202
Notes: Statisticaloweekso413:44 typically align with the month of October in a given calendar year.
Chinook salmon bycatch could be reduced under Alternative 5, if a sector closed out of fishing in a
corridor moved to new fishing grounds with good pollock aggregations that could sustain fishing or
production and had lower chum and Chinook salmon PSC rates. Chinook salmon bycatch would likely
increase if B season pollock catch is moved to areas with lower aggregations of pollock and catch rates.
This scenario is more likely to occur if chum salmon avoidance is prioritized in Cluster 1, and to a lesser
degree the Unimak corridor because of the substantial pollock harvest that has historically occurred in
these areas. Prioritizing chum salmon avoidance in Cluster 2 appears to have the least potential for
increases in Chinook salmon bycatch due to the comparatively lower amounts of pollock catch that could
be displaced.

Herring PSC

Herring bycatch in the BSAI groundfish fisheries is managed under timed area closures called “Herring
Savings Areas”. The Herring Savings Areas close when the PSC limit is met which is set at 1% of the
herring spawning biomass on an annual basis and apportioned among the trawl fisheries (see 50 CFR
679.21(e)(3)(iv)(B) through (F)). Herring PSC accrues towards the PSC limit on the basis of a fishing
year (January 1 to December 31). If the PSC limit is met, the applicable Herring Savings Area will close
to the relevant fishery.

From 2011-2023, herring PSC (mt) in the pollock fishery has ranged from 151 (mt) in 2014 to 3,720 (mt)
in 2020. Herring PSC tends to be higher during the B season fishery rather than the A season, but the
2020 A season was a notable exception to this trend. The potential impacts to herring bycatch under
Alternative 4 are expected to be marginal compared to the status quo. Alternative 2 and 3 could close the
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fishery earlier in the B season and thus could reduce herring bycatch. A 100,000-chum salmon PSC limit
under Alternative 2 was estimated to reduce herring bycatch by an average of 235 mt due to early B
season closures (2011-2023). The estimates on herring PSC reductions were substantially less under hard
caps analyzed at the higher end of the range.

A primary point for consideration under Alternatives 2, 3, and 5 are the operational trade-offs that may
present themselves inseason as pollock fishermen work to avoid chum salmon, Chinook salmon, and
herring PSC. As an example, an inseason corridor under Alternative 5 would reduce the pollock fleet’s
operational flexibility to avoid herring bycatch to some degree. Herring bycatch was higher inside the
Unimak corridor s and chum salmon bycatch rates were highest inside Cluster 2. Prioritizing chum
salmon avoidance in Cluster 2 could encourage inshore CVs to target pollock inside Unimak and Cluster
1 and where herring bycatch was higher in recent years (2021-2023). Prioritizing chum salmon avoidance
in Cluster 1 or Unimak could potentially reduce herring bycatch but it would also likely produce worse
outcomes for chum and WAK chum salmon bycatch compared to status quo.

Overall, the different bycatch regulations and the fleet’s behavioral responses to them create a high degree
of uncertainty in the direction and magnitude of the potential impacts to chum and WAK chum salmon,
Chinook salmon, and herring PSC as compared to Alternative 1.

Table 1-5 Summary of alternatives and options in relation to different PSC species and Council

management objectives. The symbols 1, <, |reflect improvements, relative neutrality, and
potential negative effects all compared to status quo/Alternative 1, respectively

2/3 100,000-chum salmon PSC limit ) 1 T T
2/3 550,000-chum salmon PSC limit — — — —
41 Use historical genetic data to inform N 1o o o

likelihood of WAK chum salmon

Monitor RHS closures more than
4.2 i 1o — —
once per week

Required use of excluder device for

4.3 duration of B season - - < «
4.4 Develop outlier provision T — o o
45 Weekly reporting to WAK chum - o - -
salmon users
4.6 Closures when rates are very high T 1> VRN VRN
5.1 Cluster 1 corridor le e > >
5.2 Unimak corridor le le TS TS
53 Cluster 2 corridor K T - —

Bering Sea Pollock Fishery

The proposed changes to the current chum salmon bycatch regulations would apply to participants in the
Bering Sea pollock fishery during the B season. From 2011-2023, the number of fishery participants
include: 83 inshore CVs and the 6 shore-based processors these vessels deliver to; 16 CPs and 4
motherships that accept deliveries from 18 mothership CVs at-sea, as well as the communities these
vessels are registered to and the shore-based processors are located within; the 65 coastal Western Alaska
communities that participate in the CDQ program are also engaged in and dependent upon the Bering Sea
pollock fishery. Continued management under Alternative 1 would result in the current social and
economic conditions at the local, regional, and state level continuing along current trends. Table 1-6
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provides a fisheries engagement matrix for the sectors and communities participating in the pollock

fishery.

Alternative 4 is similarly addressed here because it likely to have neutral or slightly increase operating
costs for pollock harvesters relative to Alternative 1. The potential for adverse impacts to pollock fishery
participants is substantially less under Alternative 4 compared to Alternatives 2, 3, and 5 because this

alternative would add six new provisions into Federal regulations and essentially codify operational

changes the fleet has adopted in recent years, with some new additions.

Table 1-6  Engagement matrix for communities engaged in or dependent on B season pollock by vessel’s
registered ownership address, location of shore-based processing facility (2011-2023), CDQ
group affiliation, and indicators for community size, minority percentage population, and low-
income population (referred to as “Environmental Justice indicators”)

Community - . . Shore-
c ] size Minority Low-income cP Mothership Inshore CV Mothership based CP product
ommunity | CDQ group percentage percentage . . 3 cv transfer
(number of obulation opulation ownership ownership ownership ownershi processor |ocation
persons) pop! pop P location
1 facility
Akutan APICDA 1,589 90 8% 29.9% NA NA NA NA (2011-2023) NA
) 1 facility
King Cove NA 757 72.5% 16.4% NA NA NA NA (2011-2003) NA
4.2 CVs at 0.8 CVs at
Kodiak City NA 5,581 67 8% 107% NA NA BZSEO ] NA NA
total total
(2011-2023) | (2011-2023)
4.7 CVs at
Newport NA 10,256 297% 20 4% NA NA 7-?3;;"' @i NA NA NA
(2011-2023)
12.7 vessels momkzhm 535CVsat | 12.0 Cvsat
Seattle MSA NA 4018762 41.2% e at9270%of [ 15500 | B0A6%of | 92.31%of - m
all CPs total total total
(2011-2023) | ¢4 509gy | (2011-2023) | (2011-2023)
1.8 —_— Location of
motherships (213:::(:2:;9156) both CP and
Unalaska APICDA 4254 68 8% 132% NA at 52.27% of NA NA 4 faciltios | | mothership
total (2017-2023) product
{2011-2023) transfers

Notes: Community population (or size) data are based upon the 2020 U.S. Census. The minority percentage population and low-
income percentage population are based upon the 2022 American Community Survey estimates. Color shading is provided for

contrast. Blue denotes a CDQ community, purple denotes environmental justice indicators, and green denotes community
participation in the pollock fishery through vessel ownership address or the location of a shore-based processor. Darker shading
within a category indicates higher values.

A chum PSC limit under Alternative 2 or 3 is expected to motivate changes in fishing behavior if there is
a perceived risk of a B season closure. Pollock fishermen would be expected to alter their behavior, to the
extent they are able, to avoid a closure and minimize losses associated revenue losses. However, altering
harvest strategies may increase avoidance costs. Avoidance of chum PSC would likely decrease
harvesting operational efficiency in several ways, which may carry different implications for economic
viability and sustained participation across the fleet. Greater sensitivity to chum PSC rates means vessels
may need to move more often, conduct more test tows, or fish further from port. It may mean they need to

move from areas of good pollock aggregation and/or size/flesh quality to less desirable fishing areas.

Increased travel time/movement would increase fuel costs, which could result in increased cost per unit of
catch. Decreased operational efficiency could also contribute to a longer B season, which would increase
a suite of other variable costs and risk increased Chinook PSC.

Avoidance techniques may delay or prevent a closure resulting from a chum salmon PSC limit. If the
sector is unsuccessful, and they are closed early there may be forgone revenue associated with that

Chum Salmon Bycatch Preliminary DEIS

26




unharvested pollock. The analysis of potentially forgone gross revenue uses a retrospective examination
of when each pollock sector hypothetically would have hit the various chum salmon PSC limits had the
limits been in place in each of the years 2011-2023. Estimates on the amount of potentially forgone gross
revenue are intended to provide an upper bound for decision-makers to consider the potential direct
revenue impacts and are a way for the alternatives and options to be compared against one another.

The retrospective analysis indicates a 100,000-chum salmon PSC limit would be more constraining for
the pollock industry compared to higher cap amounts (Table 1-7). Of the 13 years analyzed, a 100,000-
chum salmon PSC limit could have ended B season fishing early for the CDQ sector in 5 or 6 years, 10 or
11 years for the CP sector, 12 years for the inshore sector, and 10 years for the mothership sector. Under
this lowest cap, without additional changes in fishing behavior, each sector could have seen an average
reduction of 19%-47% in their B season gross revenue. In comparison, a 550,000-chum salmon PSC limit
could have potentially ended the B season early for all sectors in 0 to 2 years, depending on the
apportionment. This would likely lead to minimal or no forgone revenue at the sector-level. However, the
analysis also highlights adverse impacts that may occur at the vessel- company- or cooperative-level from
dynamics created from the PSC limits, even if the sector is able to harvest its full apportionment of
pollock.

The cap amounts being considered under Alternative 3, Option 2 are the same as Alternative 2 and thus
the potential for adverse impacts are expected to be similar in years when a cap is in place. When a chum
salmon PSC limit would not be in effect, the impacts to the pollock industry would be similar to status
quo. A 75,000-chum salmon cap is possible under Alternative 3, Option 1, if the cap set when one area
fails to meet its threshold is 100,000 chum salmon. In the limited number of years that a 75,000-chum
salmon PSC limit could have been in effect, the potential impacts to the pollock industry would be greater
in magnitude. The analysis indicates that all sectors would have exceeded their apportionment under this
cap amount in 2021, the highest bycatch year analyzed. In this year, CDQ, inshore, and mothership
sectors would have left more than 60% of their B season pollock allocation unharvested, without
additional changes in fishing.

Table 1-7  Summary of the number of years when closures potentially could have occurred and potential
reductions in gross first wholesale revenue had chum salmon PSC limits been in place, 2011—

2023
100,000 PSC limit 325,000 PSC limit 550,000 PSC limit
Number of Average  %reduction Number of Average % reduction Average % reduction
Sector Apportionment cars forgone  inaverageB ears forgone inaverageB | Numberof  forgone inaverage B
cloied(out revenue season cloﬁed(out revenue season |yearsclosed revenue season
million of forgone millionof  forgone out of 13 million of forgone
of 13) of 13)
2022$) revenue 20229) revenue 2022$) revenue
Leastadverse:  AFA 5 $18.3 19% 2 $8.6 9% 2 $3.0 3%
CDQ
Most adverse: 3-yr avg 6 $21.3 23% 3 $13.9 15% 2 $8.6 9%
Leastadverse:  AFA 10 $85.7 25% 2 $17.3 5% 1 $17.3 0%
cP
Most adverse: 3-yr avg 11 $121.4 35% 6 $60.5 18% 2 $60.5 5%
Least adverse: 3-yravg 12 $153.5 40% 2 $15.9 5% 0 $11.8 0%
Inshore
Most adverse:  AFA 12 $181.8 47% 5 $31.5 9% 1 $11.8 3%
Least adverse: 5-yravg 10 $32.2 38% 4 $38.8 7% 0 $0.0 0%
Mothership
Most adverse: ~ AFA 10 $33.6 39% 4 $38.8 7% 1 $2.1 3%

Notes: forgone revenue values are gross first wholesale values for all sectors. For the stake of comparison across alternatives, the
analysis also demonstrates forgone gross ex vessel revenue as well, estimated for the offshore sectors that do not generate an ex-
vessel price.
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An early B season closure could have widespread implications for fisherman, processing crew members,
shore-based processors and communities. However, the potential adverse effects would not be
experienced evenly throughout the fleet. Reduced revenue could impact companies’ ability to
immediately cover fixed and variable operational costs. Some AFA vessels and companies are more
diversified across other fisheries (e.g., participation in other Bering Sea, Gulf of Alaska, and West Coast
groundfish fisheries), which may help them balance potential inter-annual reductions in B season pollock
revenue. In general, AFA CPs and CVs are limited in the scope of other federally managed fisheries they
could participate in because many are managed under rationalized programs, sideboard limitations that
constrain AFA vessels from participating in other Bering Sea and Gulf of Alaska fisheries, and current
market conditions.

Harvesting and Processing Crew. Early B season closures could reduce crew members’ compensation
and/or there is a potential for job losses. An average of approximately 2,300 crew members have been
employed on AFA vessels and 1,700 shoreside processing workers have been affiliated with the B season
fishery (2014-2023). Separate from an early closure, increased avoidance costs and decreased operational
efficiency may also result in additional impacts to harvesting and processing crew. For instance, many
crewmembers are compensated through a share-based wage, therefore increased vessel costs, decreased
revenue and longer trips could all contributed to a lower pay-per-day for crew members. It is expected
that efforts to avoid reaching a chum salmon PSC limit may increase uncertainty among captains and
crew regarding employment in the fishery as longer B seasons and time away from home and/or lower
pay would affect crew morale and retention which may also have implications for at-sea safety and
productivity.

Shore-based Processors. Compared to other sectors, the inshore CVs are more limited in the chum
salmon avoidance strategies they can use. The shore-based processors they deliver to have requirements
to ensure a fresh, high-quality product that limit how far these vessels can travel to find new fishing
grounds with high pollock catch rates and low PSC. There is diversity in the size, capacity and
horsepower of vessels within the inshore CV sector and smaller, lower capacity CVs may be
disproportionate challenged in where they can fish. The potential impacts to shore-based processors are
inherently connected to the bycatch performance of the CVs that deliver to them.

B season pollock accounted for an annual average of 43.82% ($374.21 million) of these processors’ gross
revenue. This suggests these processors have a high degree of dependency on the B season fishery. More
broadly, early B season closures or lower and slower deliveries from inshore CVs could destabilize
processing operations which would impact the other fisheries—Pacific cod, crab, halibut, salmon,
sablefish among others—that these processors participate in. Pollock is a high-volume fishery that allows
these processors to operate at a cost-effective rate, given the capacity of the facility and the expectations
for the catch and delivery rates of the inshore CVs. Slower or interrupted delivers could limit these
companies’ ability to continue participating in other fisheries, including other facilities in non-pollock
dependent communities, that may be of critical importance to the fishermen and communities that rely on
them.

Pollock Dependent Communities. The Seattle Metropolitan Statistical Area’® (MSA), Newport, Kodiak
City, Unalaska, Akutan, and King Cove are communities substantially engaged in or dependent upon the
B season fishery. Unalaska is an Alaska community uniquely affiliated with all sectors, and so is the
Pacific Northwest community of Seattle MSA. All of these communities hold identities as “fishing
communities” in some form. Early closures and/or high avoidance costs could have far-reaching
economic and social implications.

Unalaska, Akutan, and King Cove could experience direct and adverse impacts through reduced fishery-
related tax revenues, a loss of jobs within the community, and reduced spending at support sector
businesses. Unalaska earned an average of $5.30 million in direct fishery-related tax revenue from B

15 The Seattle MSA is composed of King, Snohomish, and Pierce counties in Washington State.
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season pollock (2011-2022). This represented 16.50% of the City’s total general fund revenue and
provides a sense of scale for the potential economic impacts to the community. It is worth noting that
shore-based processors and their communities could also experience adverse impacts apart from an early
closure if the processor(s) receives lower wholesale prices because the pollock delivered is of lower
quality. This scenario would reduce processors’ gross revenue as well as the revenue earned from the
State’s Fisheries Business Tax.!

The potential impacts to Kodiak City and Newport are somewhat different in their nature and scope. The
B season pollock fishery accounted for an average of 25.57% ($3.55 million) and 36.84% ($5.93 million)
of the gross revenue CVs affiliated with Kodiak City and Newport (respectively) earned from all fisheries
(2011-2023). Early B season closures or high avoidance costs would have an adverse impact on these
vessels, their crew, and by extension the communities they are affiliated with in terms of reduced income
and economic activity (for instance, harbor fees or spending at gear shops). The B season fishery plays a
meaningful role in these vessels’ business plans and the opportunities to participate in other fisheries are
limited, but pollock has also provided a sense of stability. As younger fishermen weigh the many trade-
offs of entering the industry, the possibility of a constraining hard cap or the observance of an early
closure could discourage fishermen from buying into the industry in the future.

Seafood Markets. Alaska’s seafood industry is currently facing a variety of challenges — record-low
seafood prices, inflation, increased transportation costs, increased competition from foreign producers,
among others. These are cross-cutting issues that are largely external to the regulatory changes being
considered in this preliminary DEIS, but theses dynamics could make pollock fishery participants more
vulnerable to the potential adverse economic effects from a B season closure. For instance, frequent or
erratic closures in the B season may make it more difficult to maintain new or existing markets with other
external pressures.

CDQ Groups and Communities. The overall caps being considered under Alternative 2 and 3 have the
potential to reduce CDQ revenue through their direct allocation of pollock and investments in the AFA
fisheries. The CDQ groups receive an allocation of pollock and five of the six groups also have ownership
or partnerships in AFA companies that could be impacted by the proposed PSC limits. CDQ pollock has
typically been harvested on CPs and for many groups this involves leasing the quota to an AFA company.
Since all CDQ groups are focused on supporting their regions and communities, both the groups and their
communities may experience adverse impacts from an overall hard cap both through their allocations of
CDQ pollock and their AFA investments. Direct CDQ pollock allocations typically make up a large and
stable portion of group revenues from CDQ species (~70% in 2023). Between the pollock quota for CDQ
and AFA, CDQ groups have connections to ~29% of the total directed Bering Sea pollock fishery.

These connections to the pollock fishery provide a primary and important source of revenue for the
groups with which to support their mission of providing economic and social benefits to the communities
they represent. Each CDQ group supports diverse programs for their respective regions and communities,
including employment opportunities, shore-based fisheries development, in-community infrastructure
projects, educational scholarships, and financial support for local participation in small boat fisheries and
subsistence activities. Changes in net revenues could impact the CDQ groups’ ability to continue
supporting these types of programs, depending on the magnitude of overall decreases or variability in
revenue.

Alternative 5 would not inherently result in forgone revenue for the industry but could lead to increased
avoidance costs and decreased operational efficiency, similar to Alternative 2 and 3. Vessels displaced
from a corridor closure could continue fishing outside the area until September 1% and return to fishing
inside if it is beneficial for them to do so. Since the risk and consequence of corridor closures are different
across sectors and the corridor considered, the impacts are considered by sector separately. Similarly, the

16 The Fisheries Business Tax is typically paid by the first processor of fish, or the exporter of unprocessed fish, on the raw fish
landed in the state.
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analysis suggests there would be differential changes in fishing behavior among the sectors. The degree of
anticipated operational response based on the potential risk and consequence by sector is summarized in
Table 1-8.

Table 1-8  Summary of sector-level reliance on the corridors and potential operational responses to avoid
the consequence of reaching corridor caps under Alternative 5

Corridor Sector Reliance on corridor Potential operational response*
CDQ/ CP Moderate Variable based on the conditions of that year
Cluster 1 Mothership Moderate Variable based on the conditions of that year
. Broad strategic changes in fishing at the beginning and
Inshore High
throughout the B season
CDQ/ CP Low Limited operational changes
Unimak Mothership Moderate Variable based on the conditions of that year
Inshore High Broad strategic changes in fishing at the beginning and
throughout the B season
CDQ/ CP Moderate Variable based on the conditions of that year
Cluster 2 | Mothership Low Limited operational changes
Inshore Moderate Variable based on the conditions of that year

*Depending on cap level and apportionment chosen.

The analysis indicates not all corridor caps would impact all sectors. The mothership sector relied on
Cluster 2 for its pollock harvests to varying degrees and would have been moved out of that corridor in 1—
2 of the 13 analyzed years. CP pollock (and CDQ) has primarily been caught outside of Cluster 1 with
very little dependency on the Unimak corridor because it is fully encompassed within the CVOA.
Corridor cap apportionments are based on a sector’s historical PSC inside the corridor, so with a small
amount of the total cap the risk of a Cluster 1 closure could be high for either sector. However, the
consequence of a temporary closure may not be very high and thus not motivate changes in fishing
behavior.

The inshore sector would be most impacted by a Cluster 1 corridor and the Unimak corridor to a lesser
degree. In the most recent five years (2011-2023), 42% to 98% of the inshore sector’s B season pollock
was harvested in Cluster 1 and to 35% to 86% in the Unimak corridor. The inshore sector has relied on
the fishing grounds in these corridor areas because they have historically had good aggregations of
pollock that can sustain fishing, but also because of their processors’ delivery requirements which are less
costly to fulfill when pollock is caught closer to port. A temporary closure of either corridor would likely
move these vessels to outside areas to continue fishing, to the extent they are able to do so. The analysis
indicates a Cluster 1 corridor closure would have put $0-$36.2 million in gross ex vessel revenue “at
risk,” depending on the PSC limit and apportionment for a Cluster 1 corridor (2011-2023).

Depending on the corridor-cap amount, the inshore sector could respond to the risk of losing access to the
Cluster 1 and Unimak corridors with different strategies to avoid that cap. Cooperative manages could
carefully monitor chum salmon bycatch inside the corridor and move vessels more frequently (i.e., have a
lower threshold for when movement needs to be considered or occur). Cooperatives may also send larger
vessels with greater capability to fish further away from port and outside of the corridor because chum
salmon PSC caught outside the corridor would not accrue toward the cap. As such, smaller inshore
vessels with lower capacity may be disproportionately constrained by the inseason corridor cap.

The potential impacts to shore-based processors and pollock dependent communities would be similar in
nature to those summarized for Alternative 2 and 3, but the magnitude under Alternative 5 would
generally be less. An exception to this could arise from a scenario where a Cluster 1 or Unimak corridor
cap was very constraining for one or more inshore cooperatives such that shore-based processors’
operations were substantially disrupted.
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Comparison of Impacts of the Alternatives

This part of the Executive Summary provides a high-level, quantitative overview of the potential impacts
to different resource categories. The important context and uncertainties associated with these estimates
have been described qualitatively and at length throughout the Executive Summary and preliminary

DEIS.
Table 1-9  Summary of impacts of the alternatives to minimize chum salmon PSC in the Bering Sea pollock
fishery
Category Alternative 2 and 3 Alternative 4 Alternative 5

Description of
Alt.

Alt 2. Hard cap 100,000-550,000 chum
salmon; four options for sector
apportionments and options for
transfers.

Alt 3. Hard cap of 75,000-550,000
(opt. 1) or 100,00-550,000 chum
salmon (opt. 2). Cap is only in place
when indices fail to meet thresholds,
either the Three-area index (opt. 1) or
Yukon area index (opt. 2);
apportionment and transferability
provisions are the same as Alt. 2.

Modify salmon bycatch IPA
regulations to include six
additional provisions for chum
and WAK chum salmon
avoidance.

Inseason corridor in place from June 10 to
Aug. 31. Corridor closure triggered by
corridor caps of 50,000-200,000 in Cluster 1
and Unimak and 50,000 or 100,000 in
Cluster 2. Apportionment and transferability
provisions are the same as Alt. 2 and 3.

Chum salmon

Alt 2. Chum salmon PSC reduced by
an average of 2,210 (550K cap, AFA)
to 150,936 fish (100K cap, pro rata).

Similar to status quo with
increased potential for lower
chum salmon PSC. Recent IPA

2019-2023 avg. weekly chum bycatch rate
peaks at 4.0 chum/mt pollock in Cluster 2
compared to 0.93 and 1.05 chum/mt pollock

fish.

Alt 3. Highest single year of CWAK
AEQ savings estimated in 2022 at
35,318 fish (75K cap, 3-year avg.);
highest single year of Upper/Middle
Yukon savings estimated in 2021 at
3,627 fish (75K cap, 3-year avg.).

Total chum Alt 3. Total PSC reductions are less changes have coincided with in Cluster 1 and Unimak respectively.
salmon PSC than what is anticipated across years increasingly lower overall levels | Prioritizing chum salmon avoidance in
reductions under Alternative 2. Avg. reductions of chum salmon PSC, 2022 PSC | Cluster 2 presents the lowest risk of creating
from 75K cap ranged from 178,317 was a 55% reduction, 2023 PSC | adverse outcomes for chum salmon PSC.
(AFA) to 200,731 (3-yr avg.) in an 80% reduction, and 2024 a Highest potential savings and risk result from
limited years. 94% reduction from 2021 level. | prioritizing avoidance in Cluster 1.
Alt 2. CWAK AEQ reduced by an 2019 —2023 avg. WAK chum proportions in
average of 564 (550K cap, AFA) to Early period were ~19% in Cluster 1, 22% in
21,678 fish (100K cap, pro rata). Unimak, and 11% in Cluster 2. Late period
Highest single year of savings proportions were ~19% Cluster 1, 18% in
estimated to occur in 2017 at 47,862 Unimak, and 10% in Cluster 2. WAK chum
fish. Upper/Middle Yukon AEQ PSC rates highest in Cluster 2. Despite lower
WAK chum reduced by an average of 101 (550K o . historical proportiqns of WAK chum in
salmon PSC cap, AF_A) to 3,_435 fish (100K cap, pro $|m|lar to status_quo with Cluster 2, adve_rse impacts to WAK chum
reductions ratz_;l). Highest smgl_e year of savings increased potential for lower PSC expected if pollock catch was moved to
(AEQ) estimated to occur in 2017 at 11,553 WAK chum salmon PSC. Cluster 2.

Chinook salmon

Chinook
salmon PSC

Variable impacts to Chinook salmon
PSC but constrained by existing PSC
limits and not expected to jeopardize
sustainability of stocks.

Alt 2. Annual avg. Chinook PSC
reductions range from 773 fish (550K
cap, AFA) to 5,448 (100K cap, AFA).
Potential PSC increases not quantified.
Later fishing in the B season when
Chinook rates are highest would
increase Chinook PSC compared to
status quo; scenario more likely at
lower chum cap amounts.

Likely similar to status quo.

Avg. Chinook PSC rates highest in Cluster 1
and Unimak for CP/CDQ and Mothership in
October and Cluster 2 for shoreside.
Prioritizing chum salmon avoidance in
Cluster 1 has the greatest potential for
adverse impacts to Chinook PSC. Similar to
Alt 2 and 3, impacts would be constrained by
existing PSC limits.
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Pollock

Pollock stock

Potential for reduced catches. Not
expected to impact the productivity of
the pollock resource.

Likely similar to status quo. Not
expected to impact the
productivity of the pollock
resource.

Potential for reduced catches but less likely
than Alternative 2 or 3. Catch location could
move but would occur within historical
footprint of the fishery. Not expected to
impact the productivity of the pollock
resource.

Pollock catch

Alt 2. Avg. forgone pollock catch
ranged from 15,741 mt (550K cap,
AFA) to 272,620 mt (100K cap 3-year
avg.). CP and CDQ most constrained
by 3-year avg. apportionment and least
constrained by AFA. Mothership most
constrained by AFA and least
constrained by 5-year avg. Inshore
most constrained by AFA and least
constrained by 3-year avg.

Likely similar to status quo.

Opt. 1, Cluster 1: avg. pollock catch
displaced ranged from 4,846 mt (200K cap,
5-year avg.) to 106,383 mt (50K cap, AFA).
Opt. 2, Unimak: avg. pollock catch displaced
ranged from 0 mt (200K cap, 3-, 5-year, and
pro rata) to 89,005 mt (50K AFA).

Opt. 3, Cluster 2: avg. pollock catch
displaced ranged from 9,091 mt (50K cap,
AFA) to 16,927 mt (100K cap, 3-year avg.)
Inshore sector more impacted by Cluster 1
compared to other areas; mothership CVs
would be impacted by Cluster 1/Unimak;
CP/CDQ primarily affected by Cluster 2.
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Next Steps

The Council will review this preliminary DEIS at its February 2025 meeting. At that time, the Council
may choose to modify the proposed alternatives and/or recommend a Preliminary Preferred Alternative
(PPA). The Council may recommend the preliminary DEIS be revised and published by NMFS. The
Council is not required to identify a PPA prior to recommending the agency publish the DEIS, but a
benefit of doing so is that it provides an opportunity for more focused public comment and input to be
received on the published DEIS.

To move this action and the current set of alternatives forward, there are several points for consideration
that need to be addressed and are outlined in Table 1-10 below. Each point for consideration is written to
convey what decisions the Council may want to make now as well as those that must eventually be made
in a final recommendation to move that alternative forward.

Table 1-10 Points for consideration to further develop the proposed alternatives

Alternative/Option

Points for Consideration

Alt 1. No Action

No additional points for consideration. Selecting Alternative 1 would retain the current
regulations for chum salmon bycatch management in the Bering Sea.

Alt 2. Hard Cap

o Does the Council want to continue its consideration of Alternative 2 at this time?
o Ifyes, it may identify a cap amount and apportionment approach to include in a
PPA. The Council is not required to do so, but these components would need to be
included in a final recommendation.

Alt 3. Hard Cap with
Index

o Does the Council want to continue its consideration of Alternative 3 at this time?

o Ifyes, it may identify a cap amount and apportionment approach to include in a
PPA. The Council is not required to do so, but these components would need to be
included in a final recommendation.

o If yes, the Council may also identify one index for WAK chum salmon abundance
to include. The two options for indices are mutually exclusive and one would need
to be included in a final recommendation.

o If yes, the Council may also identify one threshold amount for WAK chum salmon
abundance to be used. Only one threshold amount would be included in a final
recommendation.

Alt 4. Modifications to
the IPAs

o Does the Council want to continue its consideration of Alternative 4 at this time?
o If yes, the six provisions may be individually selected, or all could be included in
the Alternative. No provisions are mutually exclusive.

Alt 5. Inseason
Corridors Closed by a
Cap

o Does the Council want to continue its consideration of Alternative 5 at this time?

o Ifyes, the Council may identify one corridor, cap amount, and apportionment to
include in a PPA. It is not required do to so, but these components would need to
be included in a final recommendation. The three inseason corridors being
considered are mutually exclusive and only one could be included in a final
recommendation.
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1 Introduction

This preliminary DEIS analyzes proposed alternatives for managing chum salmon prohibited species
catch (PSC) or bycatch in the Bering Sea pollock fishery. The North Pacific Fishery Management Council
(Council) is considering a range of PSC limits or “caps” on the number of chum salmon that may be
caught in the Bering Sea pollock fishery and closure of all or part of the Bering Sea to pollock fishing
once the limit is reached. This preliminary DEIS provides an assessment of the environmental, economic,
and social impacts of the proposed action alternatives and their distribution. This analysis addresses the
statutory requirements of the Magnuson-Stevens Fishery Conservation and Management Act (MSA), the
National Environmental Policy Act (NEPA), and Presidential Executive Order 12866.

This preliminary DEIS is a document prepared by the Council and the National Marine Fisheries Service
(NMFS) Alaska Region, and it provides information for decision-makers and the public to understand a)
the need for changing the current management approach for chum salmon bycatch; b) the purpose and
objectives being pursued under each of the proposed management and regulatory changes c) the range of
management alternatives being considered; d) relative implications (“adverse” or “beneficial”’) of
adopting each alternative, compared with taking no management action.

Under the MSA, the United States has exclusive fishery management authority over all marine fishery
resources found within the exclusive economic zone (EEZ). The management of marine fishery resources
within the nation’s EEZ in federal waters 3 to 200 nautical miles from shore is vested in the Secretary of
Commerce (Secretary) and in eight Regional Fishery Management Councils. In the Alaska Region, the
Council is responsible for preparing Fishery Management Plans (FMPs) and FMP amendments for marine
fisheries requiring conservation and management, and for submitting its recommendations to the
Secretary. Upon approval by the Secretary, NMFS is charged with carrying out the Federal mandates of
the Department of Commerce with regard to marine and anadromous fish.

This preliminary DEIS is being prepared using the 2020 Council on Environmental Quality (CEQ) NEPA
Regulations. NEPA requires that an EIS be prepared on proposals for legislation and other major Federal
actions significantly affecting the quality of the human environment (40 CFR 1502.3). Additionally, EISs
are prepared when the proposed action is novel, when there is controversy in the underlying science used
to understand the impacts of the alternatives, or when the potential impacts are unknown. A Notice of
Intent to publish an EIS for the proposed management measures was published in the Federal Register on
July 111, 2023.

1.1  Purpose and Need

The Council recommended the following Purpose and Need statement to originate this action on April 8",
2023.

Salmon are an important fishery resource throughout Alaska, and chum salmon that rear in the
Bering Sea support subsistence, commercial, sport, and recreational fisheries throughout
Western and Interior Alaska. Western and Interior Alaska salmon stocks are undergoing extreme
crises and collapses, with long-running stock problems and consecutive years’ failures to achieve
escapement goals, U.S.-Canada fish passage treaty requirements, and subsistence harvest needs
in the Yukon, Kuskokwim, and Norton Sound regions. These multi-salmon species declines have
created adverse impacts to culture and food security and have resulted in reduced access to
traditional foods and commercial salmon fisheries.

The best available science suggests that ecosystem and climate changes are the leading causes of
recent chum salmon run failures; however, non-Chinook (primarily chum) salmon are taken in
the Eastern Bering Sea pollock trawl fishery which reduces the amount of salmon that return to
Western and Interior Alaska rivers and subsistence fisheries. It is important to acknowledge and
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understand all sources of chum mortality and the cumulative impact of various fishing activities.
In light of the critical importance of chum salmon to Western Alaska communities and
ecosystems, the Council is considering additional measures to further minimize Western Alaskan
chum bycatch in the pollock fishery.

The purpose of this proposed action is to develop actions to minimize bycatch of Western Alaska
origin chum salmon in the Eastern Bering Sea pollock fishery consistent with the Magnuson-
Stevens Act, National Standards, and other applicable law. Consistent, annual genetics stock
composition information indicates that the majority of non-Chinook bycatch in the pollock fishery
is of Russian/Asian hatchery origin; therefore, alternatives should structure non-Chinook bycatch
management measures around improving performance in avoiding Western Alaska chum salmon
specifically.

The Council intends to consider establishing additional regulatory non-Chinook bycatch
management measures that reduce Western Alaska chum bycatch; provide additional
opportunities for the pollock trawl fleet to improve performance in avoiding non-Chinook salmon
while maintaining the priority of the objectives of the Amendment 91 and Amendment 110
Chinook salmon bycatch avoidance program; meet and balance the requirements of the
Magnuson-Stevens Act, particularly to minimize salmon bycatch to the extent practicable under
National Standard 9; include the best scientific information available including Local Knowledge
and Traditional Knowledge as required by National Standard 2; take into account the importance
of fishery resources to fishing communities including those that are dependent on Bering Sea
pollock and subsistence salmon fisheries as required under National Standard 8; and to achieve
optimum yield in the BSAI groundfish fisheries on a continuing basis, in the groundfish fisheries
as required under National Standard 1.

1.2 Affected Environment

The environment that is the subject of this action is the Bering Sea sub-area of the BSAI
management area. Pollock is managed as three separate units within the BSAI management area: the
Bering Sea subarea, the Aleutian Islands subarea, and the Bogoslof District. Separate overfishing limits
(OFL), acceptable biological catch limits (ABC), and total allowable catch (TAC) limits are specified
annually for eastern Bering Sea pollock, Aleutian Islands pollock, and Bogoslof pollock.!” The proposed
action would not affect the pollock fishery in the Aleutian Islands or other Bering Sea groundfish fisheries
(Figure 1-1).

All proposed regulatory changes would solely affect the participants in the Bering Sea pollock
fishery as the directly regulated entities, but the indirect impacts of the proposed action could beyond
the action area to the freshwater streams of origin for the chum salmon caught as bycatch which originate
from stocks across Asia, Alaska, Canada, and portions of the contiguous Western United States. For the
purpose of this NEPA analysis, this larger area is the affected environment. See 40 CFR 1502.15.

17 Under 50 CFR 679.22(a)(7)(i), directed fishing for pollock is not allowed in the Bogoslof District and the entire TAC is allocated as
an incidental catch allowance for pollock harvested in other groundfish directed fisheries that occur in this area.
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Figure 1-1 Map of the Bering Sea and salmon producing rivers

1.3 Consultation and Engagement with Tribes and Alaska Native Claims Settlement Act
Regional and Village Corporations

Pursuant to Executive Order (EO) 13175 and subsequent Presidential memoranda, NOAA must have an
accountable process to ensure meaningful and timely input from Tribal officials in the development of
Federal policies with Tribal implications. Consistent with NOAA’s Tribal Consultation Handbook,
NMFS consults with Tribal officials from Alaska Native Tribes on a government-to-government basis.®
In addition, because Congress required Federal agencies to consult with Alaska Native corporations on
the same basis as Federally recognized Tribes, NMFS engages in consultations with Alaska Native
Claims Settlement Act corporations.’® The Tribal consultation policies of the Department of Commerce®
and NOAA? identify the need for Federal agencies such as NMFS to consult and work with Federally
recognized Tribal governments when developing “regulations, legislative comments or proposed
legislation, and other policy statements or actions that have substantial direct effects on one or more
Tribes”.?2 NMFS may also conduct Tribal consultation for actions that do not fit within the definition
under EO 13175.

Consistent with its commitment to an improved consultation process, on December 3, 2024, NMFS
Alaska Region posted its Tribal Consultation Protocol (Protocol) in accordance with Department of
Commerce and NOAA policies on government-to-government consultation, related executive orders, and
the Alaska Implementation Plan for the NMFS Equity and Environmental Justice Strategy. The Protocol
includes an introduction, NOAA’s definitions of engagement and consultation, an overview of the roles
and responsibilities of the NMFS Alaska Region, the Alaska Fisheries Science Center, and the Council,
and specifics on the tribal consultation process. To address questions about the Protocol, virtual

18 NOAA Procedures for Government-to-Government Consultation.

19 Public Law (P.L.) 108-199, 118 Stat. 452, as amended by P.L.108-447, 118 Stat. 3267. NOAA interprets the term “Alaska Native
corporations” to mean “Native corporation[s]” as that term is defined under the Alaska Native Claims Settlement Act (ANCSA) of
1971 (43 U.S.C. § 1602).

20 Department of Commerce DAO 281-8 (Consultation And Coordination With Indian Tribal Governments).

21 NOAA Tribal Resources can be accessed at this webpage: https://www.noaa.gov/legislative-and-intergovernmental-affairs/noaa-
tribal-resources/information-documents

22 From the definition of “Policies that have Tribal implementations” in Section 1 of E.O. 13175.
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engagement sessions with Federally recognized Tribes and representatives were scheduled for January 7
and 8, 2025. The Protocol can be found at the NFMS Alaska Region webpage on Tribal Consultations
and Engagements in Alaska.

As described below, NMFS’s engagement and consultation with Tribes to address chum salmon bycatch
in the Bering Sea pollock fishery began in early 2022.2 NMFS issued a notice of intent to develop an EIS
on July 11, 2023. NMFS has continued to engage and consult with Tribes as the Council has analyzed and
further refined the alternatives under consideration. Additional opportunities for Tribal engagement and
consultation during the development of the EIS are outlined below (section 1.3.3).

Throughout this action, NMFS identified ways to improve Tribal participation in the Council process.
Starting in October 2022, NMFS began preparing and circulating prior to each Council meeting a Tribal
newsletter that provides, among other information, notice of the upcoming agenda items. Also prior to
each Council meeting, NMFS circulates an invitation to request consultation on any of the upcoming
agenda items that may affect Tribes. Starting in March 2024, NMFS began regularly holding a Tribal
engagement session two to three weeks before each Council meeting. These engagement sessions provide
an overview of the upcoming Council actions, a space for building relationships, and an opportunity for
Tribes to ask questions of NMFS and Council staff.

1.3.1 Tribal Engagements and Consultations

At the following Tribal engagement sessions and formal consultations, the topic of chum salmon bycatch
in the Bering Sea pollock fishery was discussed.

On January 11, 2022, NMFS conducted a virtual Tribal listening session attended by approximately 80
people, the Assistant Regional Administrator, and several NMFS staff. The purpose of this meeting was
to allow earlier participation in the development of a management measure to address salmon bycatch in
the Bering Sea pollock fishery.? Tribal representatives expressed concerns about Chinook and chum
salmon bycatch in the Bering Sea pollock fishery and the State of Alaska managed Area M salmon
fishery amid declines in salmon runs. These run declines and accompanying State and Federal
(Department of Interior) restrictions on subsistence fishing affect Tribal food security, culture, spiritual
and sacred connections with salmon, the intergenerational passing on of the Tribal way of life, and the
health and wellness of Tribal children and elderly. Poor salmon runs also have ecosystem impacts by
reducing the transport of marine nutrients. The fractured management system between state and Federal
entities makes it difficult to protect the Tribes’ subsistence way of life. Participants also expressed a
feeling of inequity as they are at risk of being arrested for continuing their traditions and feeding their
communities while pollock vessels are permitted to continue fishing.

Proposed solutions to addressing inequity included having Tribal seats on the Council, requiring the use
of longline gear instead of trawl nets, closing the Bering Sea to trawl fishing and creating a Federal
bycatch committee. Tribal participants asked for a stand down of pollock fishing, at least temporarily, to
allow salmon to come back.

The importance of government-to-government consultation and the Federal-Tribal trust responsibility
were highlighted. Tribal participants requested that NMFS proactively consult with Tribes and visit
affected communities. NMFS shared its extensive research program to better understand Chinook and
chum salmon bycatch. NMFS explained the current measures to reduce salmon bycatch in the pollock
fishery. NMFS noted that it encourages the reduction of bycatch, but also that the management process
can be slow and frustrating.

2 Summaries of consultations and engagements for salmon bycatch can be found at
https://www.fisheries.noaa.gov/alaska/consultations/alaska-fisheries-tribal-consultation-documents-and-workgroup#salmon-bycatch
2 A summary of this meeting can be found at https:/media.fisheries.noaa.gov/2022-02/tanana-chiefs-consultation-summary. pdf
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On January 21, 2022, NMFS held a virtual consultation with the Tanana Chiefs Conference (TCC),
attended by the Acting Regional Administrator and numerous NMFS staff. TCC initiated this consultation
to discuss concerns about Chinook and chum salmon bycatch.?® Specific topics discussed included: the
Tribal request for an emergency action to eliminate Chinook salmon bycatch; a cap on chum salmon
bycatch in the Bering Sea pollock trawl fishery; NMFS disaster declaration process; and Tribal food
security.

At the June 2022 Council meeting, after receiving information on the current amount chum salmon
bycatch, the Council requested that its staff prepare a discussion paper and formed a Salmon Bycatch
Committee (SBC) composed of Tribal representatives, in-river salmon users, and representatives from the
Bering Sea pollock fishery.?® At the December 2022 Council meeting, the Council requested that the
SBC develop recommendations for potential chum salmon bycatch management alternatives.?’

On February 3, 2023, NMFS held a virtual Tribal consultation with the Kuskokwim River Intertribal
Fish Commission (KRITFC), Association of Village Council Presidents (ACVP), TCC, Mountain
Village, and the Bering Sea Fishermen’s Association (BSFA). This consultation was in response to a
request by these Tribal organizations to discuss the upcoming Bering Sea Aleutian Island harvest
specifications. Tribal representatives shared concerns about declining salmon runs and how they believed
that salmon bycatch in the Bering Sea was contributing. They also expressed a desire for greater
government- to-government consultation and more meaningful opportunities for Tribal perspectives to be
incorporated into management actions. They further asked that Tribes be cooperating agencies on the
development of a programmatic supplement environmental impact statement. NMFS responded that it
hears and empathizes with the impacts of salmon declines on Tribal communities and shares the goal of
bringing salmon back.

On February 15, 2023, NMFS held a virtual Tribal consultation with the Aleut Community of St. Paul
Island (ACSPI), Orutsaramiut Native Council, Kawerak, Inc., TCC, Yukon River Inter-Tribal Fish
Commission (YRITFC), AVCP, KRITFC, Bering Sea Elders Group (BSEG), and Native American
Rights Fund. The meeting focused on overall improvements for Tribal consultation and increased
communication and transparency with Tribal partners.?

At the April 2023 Council meeting, the Council received a staff report on the SBC’s findings, adopted a
purpose and need statement for a management measure to reduce chum salmon bycatch in the Bering Sea
pollock fishery, and requested a preliminary review analysis of four alternatives. A number of Tribal
representatives and Tribal organizations provided written public comments and oral public testimony on
the proposed alternatives.

On April 18-19, 2023, to improve knowledge of Tribal issues and engagement strategies for staff across
the region, NMFS and NOAA General Counsel Alaska staff participated in the First Alaskans Institute
training on Alaska Native Governance and Protocols.

On July 11, 2023, NMFS issued its notice of intent to prepare an EIS and associated 60-day comment
period.?® NMFS notified Alaska Tribal governments, Alaska Native corporations, and related
organizations about the proposed action and EIS process and invited their comments and participation in
the Council process. During the comment period, NMFS received 11 submissions with 87 distinct
comments. Submissions were received on behalf of six Tribal coalitions, an association of Tribal fishing
communities in Alaska, two nonprofits who represent Tribal interests in Alaska, and an Alaska Native

2 A summary of this consultation can be found at https://media.fisheries.noaa.gov/2022-02/tanana-chiefs-consultation-summary.pdf
% For additional information about this meeting, see 2.1.1.

27 For additional information about this meeting, see Section 2.1.2.

28 By letter dated June 1, 2023, NMFS provided to the meeting attendees additional information about its efforts to improve its
engagement and consultation process.

2The Notice of Intent to Prepare an Environmental Impact Statement can be accessed at:
https://www.federalregister.gov/documents/2023/07/11/2023-14581/notice-of-intent-to-prepare-an-environmental-impact-statement-
for-minimizing-non-chinook-salmon
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Corporation. NMFS summarized and included all comments into a scoping report (i.e., a summary of the
public input received on the scope of alternatives the Council should analyze), which it then presented to
the Council at the October 2023 Council meeting. A copy of the scoping report is attached in Appendix 1.

On August 16, 2024, NMFS sent an invitation for Tribal consultation for upcoming 2023 October
Council action items. No response was received from Tribal partners to consult on chum salmon bycatch
at that time.

At the October 2023 Council meeting, the Council received the NMFS scoping report and heard from a
number of Tribal representatives and Tribal organizations through written public comments and oral
public testimony on the proposed alternatives. The Council then revised the proposed scope of
alternatives and requested staff prepare a preliminary DEIS to be presented at the April 2024 Council
meeting.

After the meeting, AVCP and TCC requested a consultation on chum salmon bycatch. NMFS staff,
including the Deputy Regional Administrator, made multiple good faith attempts to contact AVCP and
TCC, but received no response, and so the scheduling of this consultation on chum salmon bycatch was
unsuccessful.

On November 14, 2023. Kawerak, Inc., KRITFC, and BSEG submitted a letter to NMFS expressing
concerns with PSC limits being analyzed under Alternative 2 as well as the methods for a low abundance
trigger of PSC limits under Alternative 3. These Tribal coalitions also requested that NMFS initiate
engagements and consultations with all affected Tribes. By letter dated November 28, 2023, NMFS stated
that it would continue to engage and consult with Tribes on this topic, including by providing regular
invitations to consult and timely responding to Tribal requests for consultation.

On January 24, February 14 and March 5, 2024, NMFS held engagement sessions attended by
Kawerak Inc., KRITFC, BSEG, TCC, ACSPI, AVCP, YRITFC, Arctic-Yukon-Kuskokwim Tribal
Consortium (AYKTC), and BSFA. A summary of the input received at these meetings is included in the
following subsection.

On March 5, 2024, NMFS invited requests for Tribal consultation on April 2024 Council agenda items.
No requests for Tribal consultation were received.

On March 19, 2024, NMFS held a Tribal informational session at which Council and NMFS staff
provided information about the alternatives that would be discussed with the Council at the April 2024
meeting and answered questions. Concerns that Tribal participants expressed included: the analyses put a
dollar value on Tribal subsistence; the inshore sector seems to be catching more chum salmon than other
fishing sectors; the current range of alternatives presented is insufficient and time and area closures are
omitted; and industry self-management of rolling hotspot closures. Tribes also expressed an interest in
contributing information about how chum salmon declines are having social and economic effects on their
communities and information about baseline harvest.

At the April 2024 Council meeting, numerous Tribal representatives and Tribal organizations provided
written public comments and oral public testimony on the proposed management alternatives.

1.3.2 Input from Tribes and Tribal coalitions

The following is a summary of Tribal input that NMFS has received since October 2023, when the
Council requested the preparation of the first version of the preliminary DEIS.

Chum salmon PSC limits (Alternative 2, option 1, overall PSC limits). Many Tribes and Tribal coalitions,
including Kawerak, Inc., KRITFC, and BSEG, notified NMFS that they felt that the PSC limits in the
October 2023 motion (200,000-550,000 chum salmon) did not constitute a reasonable range for analysis.
They requested that the Council analyze PSC limits below 200,000 chum salmon, including a PSC limit
of zero chum salmon.

Chum Salmon Bycatch Preliminary DEIS 39



In response, NMFS supplemented the March 2024 preliminary DEIS (Appendix 1) to review whether the
impacts predicted at a PSC limit of 200,000 chum salmon for the pollock industry, communities whose
economies rely on the industry, and users of chum salmon are indicative of the impacts likely to be
experienced at lower PSC limits. In its April 2024 motion, the Council expanded the lower end of PSC
limits under analysis to 100,000 chum salmon.*

By letter to NMFS on October 4, 2024, Kawerak, Inc., TCC, Native People’s Action (NPA), YRITFC,
Yukon River Drainage Fisheries Association (YRDFA), and AVCP expressed concerns with the
alternatives in the Council’s April 2024 motion. They felt that the high end of the range of PSC limits
under consideration (550,000 chum salmon) need to be reduced to closer to the average bycatch that
industry has achieved since 2011 (~280,000 chum salmon).®

Chum salmon abundance indices (Alternative 2, option 2; abundance-based overall PSC limits).
Abundance indices that solely used spawner metrics from the Yukon River were described as
insufficiently representative of salmon abundance throughout the Yukon-Kuskokwim Region. It was also
expressed that the abundance thresholds that would trigger the application of a PSC limit were too low. In
its April 2024 motion, the Council increased the upper end of the range of the abundance thresholds.*?

In their October 4, 2024, letter, Kawerak, Inc., TCC, NPA, YRITFC, YRDFA, and AVCP expressed: that
the 25th and 50th percentile numbers used as abundance thresholds continued to be too low to achieve a
conservation benefit; the PSC limits (including no cap when the abundance threshold is met) are too high
and do not meet the goal of minimizing bycatch in all times of abundance; and, the Yukon-River only
approach to an index in Option 2 is insufficient.®

Alternative 4 - modifications to the Incentive Plan Agreements. Leading up to the April 2024 Council
meeting, representatives of several Tribal coalitions shared that they felt that Alternative 4 would not be
sufficient to minimize bycatch. Concerns included that this alternative (as described in the October 2023
Council motion) would effectively leave the solution to industry and that the language in Alternative 4
that provided for industry proposals to “consider a process to include local and traditional knowledge
from Western and Interior Alaska salmon users in the development of [IPA measures” was inappropriate
and inconsistent with the Council’s LKTK Protocol (March 17, 2023).

Although the Council’s April 2024 motion includes a refined version of Alternative 4, it no longer
contains the LKTK provision to which the Tribes objected.®*

Alternative 5. In their October 4, 2024 letter, Kawerak, Inc., TCC, NPA, YRITFC, YRDFA, and AVCP
expressed that the closure area chum salmon PSC limits are too high and, as designed, the mutually-
exclusive closure areas do not achieve the purpose of a conservation corridor. Tribal participants
suggested consideration of an alternative that includes the following elements: 1) the development of a
conservation corridor that includes all three areas proposed under Alternative 5 and is combined with a
bycatch limit well below the historic average; 2) IPA modifications that encourage working towards the
goal of real-time genetics; and 3) a program review after a specific number of years or metrics that are not
achieved. They also asked for an investigation into a framework that could facilitate further bycatch
avoidance measures without triggering another EIS.3® YRITFC also asked for consideration of an
alternative that includes a salmon migration corridor (i.e., a time/area closure) that is combined with an
overall chum salmon PSC limit.

Tribal engagement. Tribes have requested better timing, more proactive engagement, meaningful Tribal
consultations, and greater accessibility for people who live in rural areas. KRITFC asked NMFS to do

30 See Section 2.7 - Alternatives Analyzed but Not Considered Further.

31 See Tribal Coalitions letter to NMFS (October 4, 2024), Appendix 1.

%2 See section 2.4 - Alternative 3: PSC Limit with Abundance Indices.

33 See Tribal Coalitions letter to NMFS (October 4, 2024), Appendix 1.

34 See section 2.5 - Alternative 4: Additional Regulatory Requirements for Incentive Plan Agreements
% See Tribal Coalitions letter to NMFS (October 4, 2024), Appendix 1.

Chum Salmon Bycatch Preliminary DEIS 40



more to reach out to Tribes that are not represented by them, as a Tribal cooperating agency. In response,
NMFS held multiple engagement sessions in early 2024 with numerous Tribal coalitions and began
holding engagement sessions prior to every Council meeting, as described above. Future opportunities for
input on this action, including through NMFS engagement and consultation, are described below.

NMFS recognizes the importance of holding and attending in-person meetings to hear from people in
rural communities. At the suggestion of some commenters from Tribal organizations at the October 2024
Council meeting, NMFS staff attended the Alaska Federation of Natives Workshop on Subsistence Issues
and subsequent Subsistence Panel. Regional Administrator Kurland accompanied several Council
members to the Tanana Chiefs Conference fall special convention in Fairbanks, on November 13, 2024.
NMFS understands that there is interest in Council members and NMFS staff attending the Alaska
Subsistence Regional Advisory Council meetings in February and March 2025. While noting that all
travel is dependent on staff capacity and funding, NMFS will attempt to attend these meetings, along with
any others to which it is invited.

Inclusion of Indigenous Knowledge (IK). There have been requests for NMFS to do more to include IK,
including Traditional Knowledge (TK), from all Tribal entities. As described further below, NMFS is
working with two Tribal cooperating agencies (as that term is defined under the National Environmental
Policy Act (40 CFR 1508.1(g)), KRITFC and TCC, to incorporate Tribal information and expertise,
including TK. KRITFC and TCC represent 25 and 37 federally recognized Tribes respectively. These
Tribal cooperating agencies are the primary authors of preliminary DEIS Sections 3.2.3.1.1.1(Traditional
Knowledge of Chum Salmon Declines), 4.3.3.2 (Importance of Chum Salmon for Indigenous Peoples in
the Yukon and Kuskokwim Regions), 4.4.1.1 (Subsistence Chum Salmon Users), and 4.4.5.3.3 (Potential
Benefits of the Proposed Action to Yukon and Kuskokwim Indigenous Ways of Life). They also
submitted materials that include TK from their members. See Appendices 7 and 8.

However, these cooperating agencies have emphasized that they cannot provide information and TK on
behalf of affected communities who are not their members. Therefore, on July 11, 2024, by letter NMFS
invited all Tribes to submit information and TK that would be included in an appendix to the preliminary
DEIS. In response to this invitation, on October 4, 2024, NMFS received two documents, both of which
are attached in their original form in Appendix 1. YRITFC submitted a letter to NMFS regarding the
historical context of commercial fisheries and salmon declines and impacts to salmon users on the
Yukon.*® YRITFC explained that impacts of salmon declines on the Yukon River system are multidecadal
in nature and have been documented with both western science and traditional and local knowledge.

The other submission was the October 4 letter from Kawerak, Inc., TCC, NPA, YRITFC, YRDFA, and
AVCP. These coalitions did not include TK in their letter, but rather expressed a number of concerns with
the form of and timing of NMFS’s request for information and TK. NMFS acknowledged the validity of
these concerns and provided more context for the request.®”

NMFS is committed to continue to work with Tribes to identify opportunities for the inclusion of TK in
this action and all others that affect Tribes. However, any requests for inclusion of TK must be balanced
by staff capacity and time constraints.

Co-Stewardship/Co-Management of Salmon in the Marine Environment. Many Tribal organizations have
expressed a desire to develop a co-stewardship or co-management relationship with NMFS related to
managing salmon in the marine environment. Tribal partners have told NMFS that an ecosystem approach
to salmon management is needed and have asked NMFS, under its government-to-government
relationship, to help Tribes be more involved. The Department of Interior’s Gravel-to-Gravel Initiative,
which involves USFWS, has been identified as an example of co-management.

36 YRITFC letter to NMFS (October 4, 2024) is attached at Appendix 1.
37 NMFS letter to Kawerak et al. (October 18, 2024), copy attached in Appendix 1.
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NMFS has noted that, with respect to the Gravel-to-Gravel Initiative, USFWS has different authority and
jurisdiction over salmon management. NMFS is committed to continuing to talk with Tribes about co-
management opportunities within the scope of its existing authorities.

More Time to Review Material Prior to Council Meetings. The time between the production of the
preliminary DEIS and the April 2024 Council meeting was described as insufficient for many Tribal
representatives, including elders, to be prepared to meaningfully participate in the Council process. In
response, Council staff worked diligently to try to post the preliminary DEIS on its webpage much farther
in advance of the February 2025 Council meeting.

Production of an impact rate. In their October 4, 2024, letter, the Tribal coalitions expressed that an
impact rate would fail to account for: the waste of sentient species with whom Indigenous communities
have formed reciprocal relationships; the loss of thousands of eggs with each adult chum salmon that fails
return to spawn; the impacts of bycatch on discreet spawning populations during low abundance; the
cumulative impacts of bycatch on the marine ecosystem under climate change; and, the significance of
even relatively small numbers of fish to Tribal food sovereignty and security. See Tribal Coalitions letter
(October 4, 2024), Appendix 1.

1.3.3 Future Opportunities for Tribal Input

In addition to the Tribal engagements and consultations that have preceded the preparation of this
preliminary DEIS, as the Council and NMFS further develop the EIS and NMFS conducts the rulemaking
associated with any recommended fishery management measure, there will be the following opportunities
for input.

e NMPFS engagement and consultation prior to February 2025 Council meeting. NMFS will host
both a virtual engagement session and a virtual consultation prior to the February Council
meeting, likely in the third or fourth week of January. At the engagement session, Tribes can ask
Council and NMFS staff questions about this preliminary DEIS and what decisions the Council
plans to make at the February Council meeting.

At the consultation session, Tribes may share anything they feel is important for NMFS to
understand about chum salmon bycatch in the Bering Sea pollock fishery, including any concerns
regarding the scope of management alternatives being considered. This will be a good
opportunity to bring new information or positions to NMFS that are not described in this Section,
or the letters that are attached at Appendix 1.

e February Council meeting. To review this preliminary DEIS, the Council will meet from
February 3-10, 2025, at the Egan Center in Anchorage, Alaska. Written comments can be
submitted directly to the Council on the preliminary DEIS. To allow the Council to review them
prior to the meeting, written comments should be submitted to the Council website by noon on
Friday, January 31, 2025 (www.npfmc.org/public-comment-policy/). There will also be an
opportunity to provide oral and written testimony at the Council meeting.

e DEIS public comment period (date thd). If the Council decides the proposed action is ready to
move to the next stage, all information and deliberations at the February Council meeting will be
incorporated, as appropriate, into NMFS’s DEIS, which we will publish for public comment. A
public comment period of a minimum of 45 days will follow during which Tribes can provide
additional information and knowledge to NMFS. The publication of the DEIS will be
accompanied by additional Tribal engagement and consultation opportunities.

e (if needed) Council meeting to review modified alternatives. If, at the February Council meeting,
the Council makes further substantive modifications to the alternatives that require staff analysis,
a future Council meeting will be scheduled to review another (third) version of the preliminary
DEIS. It is likely that the earliest that meeting could occur would be October 2025. Written input
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can be submitted on the Council webpage prior to the meeting and oral and written testimony can
be provided at the Council meeting. (www.npfmec.org/public-comment-policy/)

e Council meeting for final action (thd). If, at the February Council meeting, the Council
recommends to publish the DEIS, and NMFS agrees, a future Council meeting will be scheduled
to review the public comments received on the DEIS. It is likely that the earliest that meeting
could occur would be October 2025. Written input can be submitted on the Council webpage
prior to the meeting and oral and written testimony can be provided at the Council meeting.
(www.npfmec.org/public-comment-policy/)

e Final EIS, record of decision, fishery management plan (FMP) amendment and rulemaking
process. Once the Council takes final action, NMFS begins the process under the MSA to review
the Council recommendation and decide to approve, partially approve, or disapprove the FMP
amendment and implement the action in Federal regulations. The MSA and Administrative
Procedures Act provide opportunities for comment during the FMP amendment decision and
rulemaking process. NMFS will also complete the EIS process by issuing a Final EIS and a
Record of Decision. NMFS accompanies the rulemaking process with Tribal engagement and
consultation opportunities and will notify Tribes and Tribal organizations at each key step.

1.3.4 Lead and Cooperating Agencies

NMFS is the lead agency for this EIS. Three tribal and state entities are participating as cooperating
agencies under 40 CFR 1501.8 and 1508.1(g).

e Alaska Department of Fish and Game (ADF&G) provided special expertise related to
management of salmon fisheries in State waters and inland rivers as well as impacts of salmon
bycatch.

o  Kuskokwim River Inter-Tribal Fish Commission (KRTIFC) provided special expertise related to
salmon fisheries management on the Kuskokwim River and tributaries, salmon life cycles,
subsistence and commercial fisheries in the area, as well as regionally specific LK and TK.

e Tanana Chiefs Conference (TCC) provided special expertise related to chum salmon stock status
in the Yukon River and tributaries, subsistence harvests of chum salmon, as well as regionally
specific LK and TK.

Between June and October 2024, NMFS facilitated four joint cooperating agency meetings, at which
ADF&G, KRITFC, and TCC representatives attended. Agenda topics included coordination on Tribal
contributions, abundance metrics under Alternative 3, and opportunities for Western and Interior Tribes to
receive inseason reports from industry on salmon bycatch data under Alternative 4.

1.4 Laws, Treaties, and Policies

In implementing new regulations for chum salmon bycatch management, NMFS would comply with
applicable international agreements; federal, state, and local laws and regulations, and executive orders
(EOs).

The current regulations managing chum salmon bycatch in the pollock fishery, and the proposed actions
under consideration in this preliminary DEIS are in accordance with the Magnuson-Stevens
Conservation and Fishery Management Act of 1976 and all National Standards.

This preliminary DEIS was developed by the National Marine Fisheries Service as the lead agency to
address the effects of proposed alternatives to change chum salmon bycatch regulations in the Bering Sea
pollock fishery, in accordance with the National Environmental Policy Act (NEPA) of 1969. NEPA
requires federal agencies to evaluate the potential environmental effects of any major planned federal
action, and to promote public awareness of the potential impacts at the earliest planning stages of these
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actions, by preparing a detailed analysis of proposed actions that would affect the quality of the human
environment.

NOAA Administrative Order 216-6 describes NOAA’s policies, requirements, and procedures for
complying with NEPA and the implementing regulations issued by the Council on Environmental Quality
(CEQ)*. This Administrative Order provides comprehensive and specific procedural guidance to NMFS
and the Council for preparing and adopting FMPs. Federal fishery management actions subject to NEPA
requirements include the approval of FMPs, FMP amendments, and regulations implementing FMPs.

This preliminary DEIS was also prepared in response to a variety of other law, treaties, and EOs
including:

The American Fisheries Act (AFA) substantially changed the management structure of the Bering Sea
pollock fishery by identifying the vessels and shore-based processors eligible to participate in the Bering
Sea pollock fishery, allocating specific percentages of the TAC among the fishing sectors, establishing
cooperatives, among other provisions.

The Endangered Species Act (ESA) designed to conserve endangered and threatened species. The Act is
jointly administered by NMFS and the US Fish and Wildlife Service (USFWS). With some exceptions,
NMFS oversees cetaceans, seals and sea lions, marine and anadromous fish species, and marine plant
species. USFWS oversees walrus, sea otter, seabird species, and terrestrial and freshwater wildlife and
plant species.

The Marine Mammal Protection Act aims to maintain the health and stability of the marine ecosystem,
with a goal of obtaining an optimum sustainable population of marine mammals within the carrying
capacity of the marine habitat. NMFS has a responsibility to conserve marine mammals, specifically
cetaceans and pinnipeds (other than walrus). The USFWS is responsible for sea otter, walrus, and polar
bear.

The Pacific Salmon Treaty and the Yukon River Agreement requiring the United States and Canada to
“maintain efforts to increase the in-river run of Yukon River origin salmon by reducing marine catches
and by-catches of Yukon River salmon. They shall further identify, quantify and undertake efforts to
reduce these catches and by-catches” (Art. XV, Annex IV, Ch. 8, CI. 12).

The Administrative Procedure Act requiring federal agencies to notify the public before rule making
and provide an opportunity to comment on the rules.

The Regulatory Flexibility Act requiring federal agencies to consider the economic impact of regulatory
proposals on directly regulated small entities, analyze alternatives that minimize adverse economic
impacts on this class of small entities, and make their analyses available for public comment. This
analysis is typically prepared in advance of the Council’s final action.

The Information Quality Act directing the Office of Management and Budget (OMB) to issue
government-wide policy and procedural guidance to all federal agencies to ensure and maximize the
quality, objectivity, utility, and integrity of information disseminated by federal agencies.

E.O. 12866, Regulatory Planning and Review, that requires federal agencies to take a deliberative
approach to rule making, including an assessment of the costs and benefits of the intended regulations (58
FR 51735, October 4, 1993). EO 12866 was amended through E.O. 14094 on April 6, 2023 (88 FR
21879). EO 12866, as amended by EO 14094, requires the OMB to review proposed regulatory programs
that are considered to be significant.

% The CEQ has issued NEPA regulations at 40 CFR Ch.V, subch. A. The recent decision by the D.C. Circuit in Marin Audubon Soc.
v. FAA, No. 23-1067, 2024 WL 4745055 (D.C. Cir. Nov. 12, 2024), ruled that CEQ lacks the authority to issue binding regulations on
NEPA compliance. No other circuit has issued a similar ruling invalidating CEQ’s NEPA regulations. This preliminary DEIS refers to
and follows the CEQ regulations as advisory, if not binding. This document is also consistent with the statutory requirements under
NEPA and does not depend on the validity of the regulations issued by the CEQ.
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E.O. 13175, Consultation and Coordination with Indian Tribal Governments (65 FR 67249) and
Presidential Memorandum of January 26, 2021, Tribal Consultation and Strengthening Nation-to-
Nation Relationships (86 FR 7491). NMFS is the federal agency responsible for carrying out Tribal
Consultations.

E.O. 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations (59 FR 7629), directs federal agencies to make achieving environmental justice part of its
mission by identifying and addressing, as appropriate, disproportionately high and adverse human health
or environmental effects of its programs, policies, and activities on minority populations and low-income
populations. EO 12898 was amended by E.O. 14906, Revitalizing Our Nation’s Commitment to
Environmental Justice for All (88 FR 25251). Information relevant to environmental justice populations
and effects can be found in Chapter 4.

E.O. 13985, Advancing Racial Equity and Support for Underserved Communities Through the Federal
Government (88 FR 10825) addresses issues of equity for Indigenous and Native American persons,
persons who live in rural areas, and persons otherwise adversely affected by persistent poverty or
inequality, among other groups, as well as underserved communities in general.

E.O. 14008, Tacking the Climate Crisis at Home and Abroad (86 FR 7619), places climate change at the
forefront of foreign policy and national security planning and includes language on securing
environmental justice and spurring economic opportunities for marginalized and over-burdened
communities.

The Ocean Justice Strategy is a report from the Ocean Policy Committee (the latter established by EO
13840) that articulates a vision for ocean justice that builds on previously specified ideas and definitions
of equity and environmental justice.*

3% As noted in the Ocean Justice Strategy, Ocean Justice “...focuses on addressing environmental justice concerns related to the
use of the ocean for economic, cultural, spiritual, and recreational purposes, and food security. Ocean justice provides the
opportunity to work towards repairing past harms and a lens through which to think through past, current, or future impacts to the
ocean. It also provides a framework with which to improve the well-being of people in coastal communities and other communities
connected to and dependent on the ocean.”
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2 Description of Alternatives

2.1 Alternative Development

The Council and NMFS have taken an iterative approach to develop the Purpose and Need statement for
the proposed action, as well as the range of alternatives considered to meet its specified objectives.
Council meetings, and the meetings of its advisory bodies, are open to the public to participate in virtually
or in-person. Written public testimony can be provided to the Council and its advisory bodies in advance
of the meeting and oral testimony may be provided remotely or in-person at each meeting. The Council
meets five times per year for approximately 7 to 10 days in communities across Alaska, Washington, and
Oregon.

211 June 2022

The Council’s June 2022 meeting was held in Sitka, Alaska. The Council received a) scientific reports on
changing ocean conditions having an impact on chum salmon survivability, b) a report on Western Alaska
salmon stock status, ¢) an updated adult equivalents analysis for Chinook salmon caught as bycatch in the
Bering Sea pollock fishery, d) reports from the pollock industry on their recent bycatch performance
under the IPAs, and €) annual reports on the stock composition estimates for the salmon caught as
bycatch. Some of these information reports are part of the Council’s annual cycle while others were
specifically requested by the Council at its October 2021 meeting in Anchorage, Alaska.*®

After receiving these reports, input from the Scientific and Statistical Committee (SSC) and Advisory
Panel (AP), as well as substantial public comment, the Council a) requested the Bering Sea pollock
industry immediately implement additional chum salmon bycatch avoidance measures; b) tasked a
discussion paper updating the 2012 analysis of chum salmon bycatch and provided a list of specific
information requests to be included in that discussion paper; and c) initiated a Salmon Bycatch
Committee (SBC) composed of Tribal representatives, in-river salmon users, and representatives from the
Bering Sea pollock industry.*

2.1.2 December 2022

The Council’s December 2022 meeting was held in Anchorage, Alaska. The Council received a) the State
of Alaska Bycatch Review Task Force report from ADF&G staff, b) a presentation on the chum salmon
bycatch discussion paper prepared by staff, and c) the staff report on the SBC’s first meeting in November
2022.%2 These presentations provided the Council an opportunity to discuss and give direction on its
preference for potential future work to minimize chum salmon bycatch in the Bering Sea pollock fishery.
After receiving staff presentations, the AP report, and substantial public comment, the Council directed
the SBC to develop recommendations for potential chum salmon bycatch management alternatives,
ranging from a hard cap to additional regulatory provisions within the pollock industry’s IPAs.* The
SBC convened for two additional meetings in January 2023 and March 2023 to achieve its goals, as
directed by the Council.

21.3 April 2023

The Council’s April 2023 meeting was held in Anchorage, Alaska. The Council received a) annual
reports on salmon bycatch genetics, b) reports from the Bering Sea pollock industry on the prior year’s
salmon bycatch avoidance and performance, c) and the staff report from the SBC’s January 2023 and
March 2023 meetings. The SBC report included the committee’s recommended Purpose and Need

40 The Council’'s October 2021 motion on salmon bycatch information requests can be found here.
41 The Council’'s June 2022 motion related to the salmon reports can be found here.

42 The State of Alaska Bycatch Review Task Force Report is available here.

4 The Council's December 2022 motion related to salmon bycatch can be found here.
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statement and concepts for management alternatives to meet the objectives of that statement. There was
consensus to bring all concepts for alternatives forward to the Council for consideration, but the SBC did
not reach consensus on the alternatives themselves. Following these reports, input from the AP, and
substantial public comment, the Council adopted the committee’s Purpose and Need statement and a set
of preliminary alternatives. The Council requested a “Preliminary Review” analysis to provide the
Council and the public with more information on how the preliminary alternatives would work.

2.1.4 October 2023

The Council’s October 2023 meeting was held in Anchorage, Alaska. The Council received the
Preliminary Review analysis, reports from the SSC and AP, as well as substantial public testimony. After
receiving staff presentations, advisory body reports, and public testimony, the Council approved
analyzing changes to chum salmon bycatch management measures. The range of alternatives approved for
analysis were modified and revised from the preliminary set of alternatives adopted at the April 2023
Council meeting. The finalized set of alternatives approved for analysis of potential environmental,
economic, and social impacts in this preliminary DEIS were selected to meet the purpose and need
statement.**

21.5 April 2024

The Council’s April 2024 meeting was held in Anchorage, Alaska. The Council received a) a preliminary
DEIS and a Social Impact Assessment (SIA) analyzing the potential impacts of the proposed alternatives,
b) scientific reports on salmon bycatch genetics, ¢) reports from the pollock industry on the prior year’s
salmon bycatch avoidance and performances, as well as d) presentations from IPA representatives on
proposals for changes under Alternative 4, as requested by the Council. After receiving these reports, as
well as input from the SSC, AP, and substantial public comment, the Council modified the proposed
alternatives to better align with the purpose and need statement and requested further analysis.

2.2 Alternative 1: No Action

Alternative 1 is the No Action alternative and retains the existing chum salmon PSC regulations.
2.21 Salmon Bycatch Incentive Plan Agreements

The current regulations managing chum salmon bycatch in the Bering Sea pollock fishery include the
required elements and approval process for the salmon bycatch Incentive Plan Agreements (IPAs). The
IPAs are civil legal contracts that create incentives and penalties for vessels and CDQ groups that are
members of the agreement to avoid Chinook salmon and chum salmon while fishing for pollock. Three
IPAs have been in place since 2010: the Catcher Processor IPA (CP IPA), Inshore Salmon Savings
Incentive Program (Inshore SSIP); and Mothership Salmon Savings Incentive Program (MSSIP).

Federal regulations include 13 provisions that specify the goals of the current salmon bycatch avoidance
program (see 50 CFR 679.21(f)(12)(iii)(E)). Some provisions are specific to Chinook salmon and others
are specific to chum salmon. Each IPA is required to address all 13 provisions for the contract to be
approved by NMFS. These provisions apply equally to all IPAs, are written in broad language, and may
be met in a variety of ways. The regulations do not explicitly dictate how the provisions are to be
addressed but the accompanying regulations at 50 CFR 679.21(f)(13) do specify the content that must be
submitted in a written annual report to the Council prior to March 15 each year. Among other topics, the
written annual reports must describe (see 50 CFR 679.21(f)(12)(iii)(E)(1) through (13)):

e The incentives that will be implemented for each vessel operator to avoid Chinook salmon and
chum salmon bycatch under all levels of Chinook salmon and pollock abundance, in a manner

44 The Council’'s October 2023 motion can be found here.
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that is expected to affect individual vessel’s operational choices to avoid Chinook salmon and
chum salmon (Provision 1 and 5).

e The rewards for vessels avoiding Chinook salmon and penalties for not doing so (Provision 3).

o How the incentive measures in the IPA are expected to promote reductions in a vessel’s Chinook
salmon and chum salmon bycatch compared to what would have occurred absent the incentive
program (Provision 4).

e The RHS program for salmon bycatch that operates throughout the entire A season and B season
and the agreement to provide notifications of closure areas and any violations of the RHS
program (Provision 8).

e How the IPA ensures that the operator of each vessel governed by the IPA will manage that
vessel’s chum salmon bycatch to avoid areas and times where the chum salmon are likely to
return to Western Alaska (Provision 7).

2.21.1 Rolling Hotspot Program for Chum Salmon Avoidance

The RHS program for chum salmon avoidance operates during the B season and has been designed by
IPA members to respond to Provisions 4, 5, 7, and 8 specified in the current regulations. For example, the
program works by identifying “hot spots” on the pollock fishing grounds with high chum salmon PSC
rates (chum salmon per metric ton (mt) of pollock). Hot spots are closed for a period of time by a private
company, Sea State, Inc., and vessels are moved to new areas to fish for pollock. Vessel operators’
decisions to avoid chum salmon are influenced by the risk of losing access to fishing grounds with high
pollock catch rates and do not want to incur the costs of moving to new areas with potentially higher
salmon bycatch rates or rates of other PSC species.

The components of how the RHS program should work are not specified in regulations and have been
designed by industry in concert with Sea State, Inc. Sea State has been contracted by AFA cooperatives to
facilitate bycatch avoidance, information and data sharing, and to provide catch accounting and harvest
data for the cooperative’s annual reports. This management is in addition to, not supplementary of, NMFS
inseason management of the fishery. The starting point for identifying a hot spot is a base chum salmon
PSC rate, which is referred to in this analysis as the “Base Rate.” The Base Rate is fixed at either 0.19 or
0.20 chum salmon per mt of pollock for the first three weeks of the B season (from June 10 to July 1)
until there are three weeks of fishery dependent data that can be used to calculate the Base Rate. From
July 1 until the end of the B season, the Base Rate is calculated as the rolling three-week average chum
salmon bycatch rate. The Base Rate is updated weekly and shared with the fleet each Thursday.*®

The fleet’s weekly Base Rate is compared to the “Base Rate floor.” The Base Rate floors are fixed rates
that are stair-stepped throughout the B season. It functions as a minimum value that can be used to
determine whether an area is eligible to be closed.

e June and July: The Base Rate floor is 0.19 for the inshore and mothership sectors and 0.20 chum
per mt of pollock for the CP sector.

e August: The Base Rate floor is 0.50 chum per mt of pollock for all sectors.

e September and October: The Base Rate floor is 1.00 chum salmon per mt of
pollock for all sectors.

4 A “collar” is used by all IPAs to prohibit the Base Rate from increasing by more than 20% from one week to the next throughout
June and July.
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In any given week, Sea State will compare the calculated Base Rate to the fixed Base Rate floor that
applies and select the higher of the two values. For example, if the calculated Base Rate was 0.65 during
the first week of August, that calculated rate would be applied rather than the August floor rate of 0.50.4

The second step is to calculate the chum salmon PSC rate at smaller spatial scales. This is referred to as
the “Area Bycatch Rate,” which is the calculated chum salmon PSC rate in each statistical area (referred
to as “stat areas”) where a substantial amount of pollock fishing occurred. A substantial amount of
pollock fishing is defined by the IPAs as a stat area where a minimum of 500 mt of pollock and at least
2% of the week’s pollock catch was harvested. If an Area Bycatch Rate is greater than the Base Rate that
is used (either that which is calculated or the fixed floor), it might qualify for a closure.*’ It is not
common practice for the boundaries of a RHS closure area to encompass an entire statistical area,
although a single closure might overlap several.

When a hotspot is identified, not all vessels are prohibited from fishing in it that week. Under the CP IPA,
a vessel’s bycatch rate must be less than 75% of the calculated Base Rate for it to maintain unrestricted
access to the fishing grounds and not prohibited from hotspots. Under the Inshore SSIP and MSSIP,
vessels with bycatch rates less than or equal to the calculated Base Rate are placed in “Tier 1”. Tier 2 are
vessels have a bycatch rate above the week’s calculated Base Rate. Tier 1 vessels are allowed to fish in
the RHS closure areas, but Tier 2 vessels are not.

As mentioned previously, part of the RHS program for chum salmon avoidance has been designed under
the IPAs in part to respond to Provision 7, which requires each IPA to describe “how the IPA ensures that
the operator of each vessel governed by the IPA will manage that vessel’s chum salmon bycatch to avoid
areas and times where the chum salmon are likely to return to Western Alaska.” There are two measures
incorporated into each IPA in response to Provision 7:

1. The size limits of area closures are largest nearer to the Alaska Peninsula (east of 168 degrees
West longitude), and the combined size of closure areas is largest during June and July. No more
than four closure areas can be identified in any week with a maximum of 4,000 square miles in
June and July and 2,000 square miles in August to October.

2. The Base Rate floor is fixed at its lowest value in June and July when Western Alaska chum
salmon are encountered in higher proportions on the pollock fishing grounds.

An important component of the RHS program that is not specified in regulations, or in the IPAs, is the
Local Knowledge of pollock fishermen and program managers. Particularly for inshore CVs where a
trip’s worth of catch may come from two or three tows in multiple stat areas, vessel operators and
program managers work cooperatively to isolate tows and areas with higher bycatch to identify the
boundaries of the hotspot. Discrete areas can be identified based on the depths, times, and areas where
pollock and salmon bycatch have historically occurred.

Beginning on September 1 for the CP IPA, and at any point during the B season for the Inshore SSIP and
MSSIP, when Chinook salmon bycatch rates are equal to or greater than 0.035 in any ADF&G statistical
area, any candidate chum salmon closure area is provided as information only for the remainder of the B
season. The Chinook priority provision effectively eliminates chum salmon avoidance incentives when
Chinook abundance on the pollock grounds is determined to be high. This component of the RHS
program for chum salmon avoidance responds to Provision 2 in the current regulations, which requires
IPAs to describe “how the incentive(s) to avoid chum salmon do not increase Chinook salmon bycatch.”

“The stair-stepped floor values were established by industry to try and avoid unnecessary closures that may not result in additional
salmon savings. Moving the fleet based on very low chum salmon bycatch rates could also be counterproductive for salmon
avoidance. At very low bycatch rates, it is possible Sea State would move the fleet to new pollock fishing areas where chum salmon,
or other PSC species such as Chinook and herring, bycatch rates are higher (NPFMC 2007:138).

47 The 2% minimum harvest rule is enacted to balance the need to focus on concentrated fishing in high bycatch areas with the
need to rapidly close an area based on a single haul with high amounts of PSC.
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2.2.2 Chum Salmon Savings Area

Alternative 1 would retain the Chum Salmon Savings Area (see 50 CFR 679.22(a)(10)), which is a fixed
time and area closure in the southeastern Bering Sea. It exists as a backstop regulatory measure, should a
vessel choose not to be governed by an IPA (see 50 CFR 679.22(a)(10)). This scenario has never occurred
since the IPAs took effect in 2010.

2.3 Alternative 2: Overall Chum Salmon PSC Limit

Alternative 2 would include an overall chum salmon PSC limit. The PSC limit would only be in effect
during the B season pollock fishery which opens on June 10 and closes on November 1. The PSC limit
amounts being considered are based on historical chum PSC levels from 2011-2022 and range from
100,000 to 550,000 chum salmon.*® This is a hard cap, so pollock fishing must cease if the PSC limit is
reached. All salmon PSC caught by the pollock fishery during the B season and accounted for under the
“non-Chinook” catch accounting category, would accrue to the chum salmon PSC limit. The non-
Chinook catch accounting category includes sockeye, pink, coho, and chum salmon but over 99% are
chum salmon (Table 6-2).

The PSC limit would be apportioned among the CDQ, CP, inshore, and mothership sectors. Amounts of
chum salmon PSC apportioned to a sector could be transferred. Transferability provisions are described in
Section 3286.1.6 and not repeated here. Four different options are being considered for apportioning the
cap and only one could be selected for implementation: Option 1 based on a sector’s 3-year historical
average level of bycatch (2020-2022); Option 2 based on a sector’s 5-year historical average level of
bycatch (2018-2022); Option 3 would use a pro-rata apportionment with 25% weighted to the sector’s
AFA pollock allocation and 75% weighted to the sector’s 3-year historical average pollock allocation
(2020-2022); Option 4 based on a sector’s AFA pollock allocation amount.

Table 2-1 Chum salmon PSC amounts used to set the apportionment percentages for each sector where

amounts are based on either historical PSC numbers or a blended bycatch rate for the CDQ and
CP sectors, used to set apportionment percentages 2011-2022

Year CDQ Cp Mothership Inshore Total
2011 10,033 38,024 24,399 118,857 191,313
2012 475 1,653 977 19,067 22,172
2013 2,403 8,380 3,835 110,496 125,114
2014 14,735 50,742 8,087 145,322 218,886
2015 9,953 34,743 14,046 174,343 233,085
2016 33,654 117,599 43,101 144,882 339,236
2017 64,374 230,039 16,825 154,610 465,848
2018 28,103 97,930 21,303 147,369 294,705
2019 28,309 100,704 44,860 172,798 346,671
2020 17,420 68,299 19,743 237,632 343,095
2021 34,394 119,186 50,542 341,779 545,901
2022 17,618 60,533 32,262 131,896 242,309
3-yravg. 23,144 82,673 34,182 237,102 377,102
3-yr avg % of total 6.1% 21.9% 9.1% 62.9% 100.0%
5-yr avg. 25,169 89,330 33,742 206,295 354,436
S-yr avg % of total 7.1% 25.2% 9.5% 58.2% 100.0%

Source: NMFS Alaska Region CAS, data compiled by AKFIN

48 The Council selected 2011-2022 as the baseline or status quo period because Amendment 91 regulations implementing the
Chinook salmon hard cap took effect in 2011. Pollock harvester’s fishing behavior changed in response to the hard cap and
incentives to avoid bycatch. Observer and monitoring requirements for the fleet were also modified at that time. These changes
included a systematic genetic sampling protocol to identify stocks of origin of the salmon caught as bycatch in the Bering Sea
pollock fishery (see Section 6.1 for more information).
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Table 2-2 Summary of apportionment percentages by option and sector

Apportionment options CDQ CP Mothership Inshore
Sector Apportionment 1, 3-yr avg. 6.1% 21.9% 9.1% 62.9%
Sector Apportionment 2, 5-yr avg. 7.1% 25.2% 9.5% 58.2%
Sector Apportionment 3, pro rata 7.1% 25.4% 9.1% 58.4%
Sector Apportionment 4, AFA 10% 36% 9% 45%

Notes: The AFA percentages under Option 4 reflect the CDQ program’s pollock allocation and the AFA sectors’ pollock allocation of
the directed fishing allowance, the latter of which sets aside the ICA which is used for the incidental catch of pollock in other
groundfish fisheries.

The CDQ apportionment would be further divided among the six CDQ groups based on each group’s
pollock allocation amount which has been fixed since 2005 due to amendments to the MSA. The inshore
sector’s apportionment would be further divided among the inshore cooperatives and the inshore open
access fishery in applicable years. Only inshore cooperatives that filed an application by December 1 each
year and is approved by NMFS would receive a pollock allocation and an amount of the chum salmon
PSC limit. There have been six inshore cooperatives in recent years, but five were active in 2024. The
Peter Pan Fleet Cooperative did not file an AFA inshore cooperative allocation for the 2024 season.

If an inshore CV does not join a cooperative, it must fish in the inshore open access fishery.*® The number
of CVs that have entered the inshore open access fishery has been consistently small until the 2024
fishing season. In 2024, 10 vessels were in the inshore open access fishery. Prior to 2024, there was an
inshore open access fishery in 2023 with one vessel participating and there was an inshore open access
fishery in 2015, 2016, and 2018. A cooperative’s 2022 pollock allocation was used to calculate its
apportionment, but these amounts.>°

49 CVs typically participate in the inshore open access fishery when they wish to leave their co-op, but a co-op could allow a vessel
to deliver more of their pollock quota to the processor of the co-op the vessel would like to join (see 50 CFR 679.4(1)(6)(ii)(D)(2)(i))-
50 NMFS would apportion the chum salmon PSC limit among the inshore co-ops and the inshore open access fishery based on the
percentage of pollock allocated to each co-op under 50 CFR 679.62(a). The amount of pollock an inshore co-op receives is based
on the catch history of member vessels. Under 50 CFR 679.26(a), an inshore cooperative that applies for and receives an AFA
inshore co-op fishing permit under 50 CFR 679.4(1)(6) receives an annual pollock allocation amount based on the two years with the
highest levels of non-CDQ pollock landings from 1995 through 1997.
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Table 2-3  Number of chum salmon apportioned to each pollock fishing sector under all PSC limit amounts
and apportionment options under consideration in Alternative 2

PSC limit Apportionment CDQ CP Inshore Mothership

3-year avg. 6,100 21,900 62,900 9,100

100.000 5-year avg. 7,100 25,200 58,200 9,500
' Pro-rata 7,100 25,400 58,400 9,100
AFA 10,000 36,000 45,000 9,000

3-year avg. 12,200 43,800 125,800 18,200

200.000 5-year avg. 14,200 50,400 116,400 19,000
' Pro-rata 14,200 50,800 116,800 18,200
AFA 20,000 72,000 90,000 18,000

3-year avg. 18,300 65,700 188,700 27,300

300.000 5-year avg. 21,300 75,600 174,600 28,500
' Pro-rata 21,300 76,200 175,200 27,300
AFA 30,000 108,000 135,000 27,000

3-year avg. 21,350 76,650 220,150 31,850

350000 5-year avg. 24,850 88,200 203,700 33,250
' Pro-rata 24,850 88,900 204,400 31,850
AFA 35,000 126,000 157,500 31,500

3-year avg. 24,400 87,600 251,600 36,400

400 000 5-year avg. 28,400 100,800 232,800 38,000
' Pro-rata 28,400 101,600 233,600 36,400
AFA 40,000 144,000 180,000 36,000

3-year avg. 27,450 98,550 283,050 40,950

450 000 5-year avg. 31,950 113,400 261,900 42,750
' Pro-rata 31,950 114,300 262,800 40,950
AFA 45,000 162,000 202,500 40,500

3-year avg. 33,550 120,450 345,950 50,050

550 000 5-year avg. 39,050 138,600 320,100 52,250
' Pro-rata 39,050 139,700 321,200 50,050
AFA 55,000 198,000 247,500 49,500

Source: NMFS catch accounting system, data compiled by AKFIN
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Table 2-4 Number of chum salmon apportioned to the CDQ groups under all PSC limit amounts and
apportionment options under Alternative 2

PSC T Aoportionment  CDO 14% 21% 5% 24%  22% 14%
limit PP APICDA BBEDC CBSFA CVRF NSEDC YDFDA

3-yr avg. (6.1%) 6,100 854 1,281 305 1,464 1,342 854
100,000 | YT avg. (7.1%) 7,100 994 1,491 355 1,704 1562 994
’ Pro-rata (7.1%) 7,100 994 1,491 355 1,704 1562 994

AFA (10%) 10,000 1,400 2,100 500 2400 2200 1,400

3-yravg. (6.1%) 12,200 1,708 2,562 610 2928 2684 1,708

200,000 | 5-yravg. (7.1%) 14,200 1,988 2,982 710 3408 3124 1,988

Pro-rata (7.1%) 14200 1,988 2,982 710 3408 3,124 1,988

AFA (10%) 20,000 2,800 4,200 1,000 4800 4,400 2,800

3-yravg. (6.1%) 18,300 2,562 3,843 915 4392 4026 2562

300,000 | 5-yravg. (7.1%) 21,300 2,982 4,473 1,065 5112 4,686 2,982

Pro-rata (7.1%) 21,300 2,982 4,473 1,065 5112 4686 2,982

AFA (10%) 30,000 4,200 6,300 1,500 7200 6,600 4,200

3-yravg. (6.1%) 21,350 2,989 4,484 1,068 5124 4697 2,989

350,000 | 5-yravg. (7.1%) 24,850 3,479 5,219 1,243 5964 5467 3,479

Pro-rata (7.1%) 24,850 3,479 5,219 1,243 5964 5467 3,479

AFA (10%) 35000 4,900 7,350 1,750 8,400 7,700 4,900

3-yravg. (6.1%) 24,400 3,416 5,124 1,220 5856 5368 3,416

400,000 | 5-yravg. (7.1%) 28,400 3,976 5,964 1,420 6,816 6248 3,976

Pro-rata (7.1%) 28,400 3,976 5,964 1,420 6,816 6248 3,976

AFA (10%) 40,000 5,600 8,400 2,000 9,600 8800 5,600

3-yravg. (6.1%) 27,450 3,843 5,765 1,373 6588 6,039 3,843

450,000 | 5-yravg. (7.1%) 31,950 4,473 6,710 1,598 7668 7,029 4,473

Pro-rata (7.1%) 31,950 4,473 6,710 1,598 7668 7,029 4,473

AFA (10%) 45000 6,300 9,450 2250 10,800 9,900 6,300

3-yr avg. (6.1%) 33,550 4,697 7,046 1,678 8052 7,381 4,697

550,000 | 5-yr avg. (7.1%) 39,050 5,467 8,201 1,953 9372 8591 5467

Pro-rata (7.1%) 39,050 5,467 8,201 1,953 9372 8591 5467

AFA (10%) 55,000 7,700 11,550 2750 13200 12100 7,700

Source: NMFS catch accounting system, data compiled by AKFIN
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Table 2-5 Number of chum salmon apportioned to each inshore cooperative and inshore open access fishery under all PSC limit amounts and
apportionment options under Alternative 2

o, 0, o,
. o (0'000.4) (10.773%) (2.512%) (11.454%) (22.094%) (19.380%) (0.000%)
_— Apportionment (33.788%) Arctic Northern . Inshore
PSC limit Inshore . . Peter Pan Unalaska UniSea Fleet Westward
Akutan CV Assoc.  Enterprise Victor Fleet Open
Fleet Coop. Fleet Coop. Coop. Fleet Coop.
Assoc. Coop Access
3-yr avg. (62.9%) 62,900 21,253 0 6,776 1,580 7,205 13,897 12,190 0
100,000 | 5-yravg. (58.2%) 58,200 19,665 0 6,270 1,462 6,666 12,859 11,279 0
Pro-rata (58.4%) 58,400 19,732 0 6,291 1,467 6,689 12,903 11,318 0
AFA (45%) 45,000 15,205 0 4,848 1,130 5,154 9,942 8,721 0
3-yr avg. (62.9%) 125,800 42,505 0 13,552 3,160 14,409 27,794 24,380 0
200,000 | 5-yravg. (58.2%) 116,400 39,329 0 12,540 2,924 13,332 25,717 22,558 0
Pro-rata (58.4%) 116,800 39,464 0 12,583 2,934 13,378 25,806 22,636 0
AFA (45%) 90,000 30,409 0 9,696 2,261 10,309 19,885 17,442 0
3-yr avg. (62.9%) 188,700 63,758 0 20,329 4,740 21,614 41,691 36,570 0
300,000 | 5-yravg. (58.2%) 174,600 58,994 0 18,810 4,386 19,999 38,576 33,837 0
Pro-rata (58.4%) 175,200 59,197 0 18,874 4,401 20,067 38,709 33,954 0
AFA (45%) 135,000 45,614 0 14,544 3,391 15,463 29,827 26,163 0
3-yr avg. (62.9%) 220,150 74,384 0 23,717 5,530 25,216 48,640 42,665 0
350,000 | 5-yravg. (58.2%) 203,700 68,826 0 21,945 5,117 23,332 45,005 39,477 0
Pro-rata (58.4%) 204,400 69,063 0 22,020 5,135 23,412 45,160 39,613 0
AFA (45%) 157,500 53,216 0 16,967 3,956 18,040 34,798 30,524 0
3-yr avg. (62.9%) 251,600 85,011 0 27,105 6,320 28,818 55,589 48,760 0
400,000 | 5-yravg. (58.2%) 232,800 78,658 0 25,080 5,848 26,665 51,435 45,117 0
Pro-rata (58.4%) 233,600 78,929 0 25,166 5,868 26,757 51,612 45,272 0
AFA (45%) 180,000 60,818 0 19,391 4,522 20,617 39,769 34,884 0
3-yr avg. (62.9%) 283,050 95,637 0 30,493 7,110 32,421 62,537 54,855 0
450,000 | 5-yravg. (58.2%) 261,900 88,491 0 28,214 6,579 29,998 57,864 50,756 0
Pro-rata (58.4%) 262,800 88,795 0 28,311 6,602 30,101 58,063 50,931 0
AFA (45%) 202,500 68,421 0 21,815 5,087 23,194 44,740 39,245 0
3-yr avg. (62.9%) 345,950 116,890 0 37,269 8,690 39,625 76,434 67,045 0
550,000 | 5-yravg. (58.2%) 320,100 108,155 0 34,484 8,041 36,664 70,723 62,035 0
Pro-rata (58.4%) 321,200 108,527 0 34,603 8,069 36,790 70,966 62,249 0
AFA (45%) 247,500 83,625 0 26,663 6,217 28,349 54,683 47,966 0

Source: NMFS catch accounting system, data compiled by AKFIN. 2022 Inshore cooperative apportionments available at: https://media.fisheries.noaa.qov/2022-01/afa-inshore-
allocations-2022. pdf
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2.4 Alternative 3: Overall Chum Salmon PSC Limit with Abundance Indices

Alternative 3 would include an overall chum salmon PSC limit during the B season pollock fishery with
an index of the prior year’s chum salmon abundance. Two options for indices are being considered at this
time but only one index could be selected for implementation. Under Alternative 3, an overall chum
salmon PSC limit may be in place depending on whether or not the chum salmon returns in an area are
above index thresholds. The chum salmon PSC limit amount under Alternative 3 could also decrease,
depending on the number of thresholds that are not met in a given year. The apportionment options and
transferability provisions for Alternative 3 are the same as Alternative 2 and not repeated here.

241 Option 1: Three-area Chum Salmon Index

Alternative 3, Option 1 includes a Three-area chum salmon index based on the Yukon, Kuskokwim, and
Norton Sound areas. To meet its threshold:

e The Yukon Area needs to have more than 1,713,300 or 2,718,400 combined summer and fall
chum salmon returns based on run reconstructions.

e The Bethel test fishery cumulative CPUE in the Kuskokwim Area needs to be more than 2,800 or
5,200.

e The Norton Sound Area needs to have more than 57,300 or 91,500 chum salmon return based on
the sum of the Snake, Nome, Eldorado, Kwiniuk, and North River escapements plus total chum
salmon harvests for the region.

At this time, each index has two threshold amounts that represent the 25" or 50™" percentile of abundance
for each management area based on historically available data from 1992-2022 for the Kuskokwim and
Yukon areas and 1997-2022 for the Norton Sound region. Only one value could be selected for
implementation. The Council considered available data for each area in the Preliminary Review Analysis
presented in October 2023. However, new information from ADF&G indicates that funding to operate the
Bethel Test Fishery is uncertain beginning in 2025 and these data may not be available for use in
Alternative 3, Option 1, in the future. Therefore, the Council should consider other data sources for
indexing adult chum salmon abundance to the Kuskokwim River. Additional information on other
sources of information for indexing adult chum salmon abundance to the Kuskokwim River is available in
Appendix 2.

Each threshold would function as an independent test to determine whether the area is at a state of low or
high chum salmon abundance. This approach is preferable to summing the thresholds for each area
together under a single index for Western Alaska Chinook salmon for several reasons. First, there are
limited run reconstructions for chum salmon returning to Western Alaska river systems. Second, the units
of measurement for appropriate estimates of abundance differ between the areas (e.g., full run
reconstruction, test fishery, weir count, among others), and this approach provides some proportionality
among the river systems as their run sizes vary substantially.>*

Whether a chum salmon PSC limit would be in effect during a B season, and at what amount, would
depend on how many Management Areas meet their threshold.

o Ifall areas (3 of 3) have returns above their thresholds, a chum salmon PSC limit would not be in
effect the following year.

e If two areas (2 of 3) have returns above their thresholds, a chum salmon PSC limit would be in
place the following year. The amount would be between 100,000 and 550,000 chum salmon.

51 In October 2023, the SSC recommended treating each area as an independent test for low abundance; the SSC’s final report
from October 2023 is available here.
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o If1orO0areas (1 of 3 or0 of 3) have returns above their thresholds, a chum salmon PSC limit
would be in effect the following year. The amount would be set at 75% of the level selected for
when two areas (2 of 3) have returns above their thresholds.

Under Option 1 of Alternative 3, it is possible for a 75,000-chum salmon PSC limit to be in effect if 1 or
0 areas have returns above their thresholds and the PSC limit set when 2 of 3 areas have returns above
their thresholds is 100,000 chum salmon. Table 2-6 through Table 2-8 provide the number of chum
salmon that would be apportioned to each sector, CDQ group, and inshore cooperative under all cap
amounts that are 75% of caps set between 100,000 and 550,000 chum salmon.

Table 2-6 Number of chum salmon apportioned to each sector under all PSC limit amounts when two or more
areas fail to meet their abundance thresholds under Alternative 3, Option 1

PSC limit Apportionment CDQ CP Mothership Inshore
3-year avg. 4,575 16,425 6,825 47,175

75 000 5-year avg. 5,325 18,900 7,125 43,650
' Pro-rata 5,325 19,050 6,825 43,800
AFA 7,500 27,000 6,750 33,750

3-year avg. 9,150 32,850 13,650 94,350

150.000 5-year avg. 10,650 37,800 14,250 87,300
' Pro-rata 10,650 38,100 13,650 87,600
AFA 15,000 54,000 13,500 67,500

3-year avg. 13,725 49,275 20,475 141,525

295 000 5-year avg. 15,975 56,700 21,375 130,950
' Pro-rata 15,975 57,150 20,475 131,400
AFA 22,500 81,000 20,250 101,250

3-year avg. 16,013 57,488 23,888 165,113

262 500 5-year avg. 18,638 66,150 24,938 152,775
' Pro-rata 18,638 66,675 23,888 153,300
AFA 26,250 94,500 23,625 118,125

3-year avg. 18,300 65,700 27,300 188,700

300.000 5-year avg. 21,300 75,600 28,500 174,600
' Pro-rata 21,300 76,200 27,300 175,200
AFA 30,000 108,000 27,000 135,000

3-year avg. 20,588 73,913 30,713 212,288

337 500 5-year avg. 23,963 85,050 32,063 196,425
' Pro-rata 23,963 85,725 30,713 197,100
AFA 33,750 121,500 30,375 151,875

3-year avg. 25,163 90,338 37,538 259,463

412 500 5-year avg. 29,288 103,950 39,188 240,075
' Pro-rata 29,288 104,775 37,538 240,900
AFA 41,250 148,500 37,125 185,625
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Table 2-7 Number of chum salmon apportioned to each CDQ group under all PSC limits when two or more
areas fail to meet abundance thresholds under Alternative 3, Option 1

PSC | aooortionment D 14% 21% 5% 24%  22% 14%
limit pportionme Q  APICDA BBEDC CBSFA CVRF NSEDC YDFDA

3-yr avg. (6.1%) 4575 641 961 229 1,008 1,007 641
75000 | 5YT VG (7.1%) 5,325 746 1,118 266 1278 1,172 746
' Pro-rata (7.1%) 5,325 746 1,118 266 1278 1,172 746

AFA (10%) 7,500 1,050 1,575 375 1,800 1,650 1,050

3-yr avg. (6.1%) 9,150 1,281 1,922 458 2196 2,013 1,281

150,000 | 5-yravg. (7.1%) 10,650 1,491 2,237 533 2556 2,343 1,491

Pro-rata (7.1%) 10,650 1,491 2,237 533 2556 2343 1,491

AFA (10%) 15,000 2,100 3,150 750 3600 3300 2,100

3yravg. (6.1%) 13,725 1,922 2,882 686 3294 3020 1,922

225,000 | 5-yravg. (7.1%) 15975 2,237 3,355 799 3834 3515 2,237

Pro-rata (7.1%) 15975 2,237 3,355 799 3834 3515 2,237

AFA (10%) 22500 3,150 4725 1,125 5400 4950 3,150

3yravg. (6.1%) 16,013 2,242 3,363 801 3,843 3523 2,242

262,500 | 5-yravg. (7.1%) 18,638 2,609 3,914 932 4473 4100 2,609

Pro-rata (7.1%) 18,638 2,609 3,014 932 4473 4100 2,609

AFA (10%) 26250 3,675 5,513 1,313 6,300 5775 3,675

3yravg. (6.1%) 18,300 2,562 3,843 915 4392 4,026 2,562

300,000 | 5-yravg. (7.1%) 21,300 2,982 4,473 1,065 5112 4,686 2982

Pro-rata (7.1%) 21,300 2,982 4,473 1,065 5112 4686 2,982

AFA (10%) 30,000 4,200 6,300 1,500 7200 6,600 4,200

3yravg. (6.1%) 20588 2,882 4323 1,029 4941 4529 2,882

337,500 | 5-yravg. (7.1%) 23,963 3,355 5,032 1,198 5751 5272 3,355

Pro-rata (7.1%) 23,963 3,355 5,032 1,198 5751 5272 3,355

AFA (10%) 33750 4,725 7,088 1,688 8100 7425 4725

3-yr avg. (6.1%) 25163 3,523 5,284 1,258 6,039 5536 3,523

412,500 | 5-yr avg. (7.1%) 29288 4,100 6,150 1,464 7029 6443 4,100

Pro-rata (7.1%) 29288 4,100 6,150 1,464 7029 6443 4,100

AFA (10%) 41250 5775 8,663 2,063 9,900 9075 5775

Source: NMFS catch accounting system, data compiled by AKFIN.
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Table 2-8 Number of chum salmon apportioned to each inshore cooperative and the inshore open access fishery when two or more areas fail to meet

their abundance thresholds under Alternative 3, Option 1

(0.000%) (10.773%) (2.512%) (11.454%) (22.094%) (19.380%) (0.000%)
PSC limit Apportionment Inshore (33.788%) Arctic Northern Inshore
sector  Akutan CV Assoc.  Enterprise Victor Fleet Peter Pan Unalaska UniSea Fleet Westward Open
Assoc. Coop Fleet Coop. Fleet Coop. Coop. Fleet Coop. Access
3-yr avg. (62.9%) 47,175 15,939 0 5,082 1,185 5,403 10,423 9,143 0
75,000 5-yr avg. (58.2%) 43,650 14,748 0 4,702 1,096 5,000 9,644 8,459 0
Pro-rata (58.4%) 43,800 14,799 0 4,719 1,100 5,017 9,677 8,488 0
AFA (45%) 33,750 11,403 0 3,636 848 3,866 7,457 6,541 0
3-yr avg. (62.9%) 94,350 31,879 0 10,164 2,370 10,807 20,846 18,285 0
150,000 | 5-yravg. (58.2%) 87,300 29,497 0 9,405 2,193 9,999 19,288 16,919 0
Pro-rata (58.4%) 87,600 29,598 0 9,437 2,201 10,034 19,354 16,977 0
AFA (45%) 67,500 22,807 0 7,272 1,696 7,731 14,913 13,082 0
3-yr avg. (62.9%) 141,525 47,818 0 15,246 3,555 16,210 31,269 27,428 0
225,000 | 5-yravg. (58.2%) 130,950 44,245 0 14,107 3,289 14,999 28,932 25,378 0
Pro-rata (58.4%) 131,400 44,397 0 14,156 3,301 15,051 29,032 25,465 0
AFA (45%) 101,250 34,210 0 10,908 2,543 11,597 22,370 19,622 0
3-yr avg. (62.9%) 165,113 55,788 0 17,788 4,148 18,912 36,480 31,999 0
262,500 | 5-yravg. (58.2%) 152,775 51,620 0 16,458 3,838 17,499 33,754 29,608 0
Pro-rata (58.4%) 153,300 51,797 0 16,515 3,851 17,559 33,870 29,710 0
AFA (45%) 118,125 39,912 0 12,726 2,967 13,530 26,099 22,893 0
3-yr avg. (62.9%) 188,700 63,758 0 20,329 4,740 21,614 41,691 36,570 0
300,000 | 5-yravg. (58.2%) 174,600 58,994 0 18,810 4,386 19,999 38,576 33,837 0
Pro-rata (58.4%) 175,200 59,197 0 18,874 4,401 20,067 38,709 33,954 0
AFA (45%) 135,000 45,614 0 14,544 3,391 15,463 29,827 26,163 0
3-yr avg. (62.9%) 212,288 71,728 0 22,870 5,333 24,315 46,903 41,141 0
337,500 | 5-yravg. (58.2%) 196,425 66,368 0 21,161 4,934 22,499 43,398 38,067 0
Pro-rata (58.4%) 197,100 66,596 0 21,234 4,951 22,576 43,547 38,198 0
AFA (45%) 151,875 51,316 0 16,361 3,815 17,396 33,555 29,433 0
3-yravg. (62.9%) 259,463 87,667 0 27,952 6,518 29,719 57,326 50,284 0
412,500 | 5-yravg. (58.2%) 240,075 81,117 0 25,863 6,031 27,498 53,042 46,527 0
Pro-rata (58.4%) 240,900 81,395 0 25,952 6,051 27,593 53,224 46,686 0
AFA (45%) 185,625 62,719 0 19,997 4,663 21,261 41,012 35,974 0
Source: NMFS catch accounting system, data compiled by AKFIN. 2022 Inshore cooperative apportionments.
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2.4.2 Option 2: Yukon Area Index

Option 2 of Alternative 3 would implement an index based on Yukon River summer and fall chum
salmon returns. The abundance thresholds for Yukon summer chum salmon are either 1,268,700 or
1,978,400 fish. The abundance thresholds for Yukon fall chum are either 444,600 or 803,000 fish.

If both stocks (2/2) have returns above the threshold, a chum salmon PSC limit would not in effect the
following year. If one or neither stock (1/2 or 0/2) has returns above the threshold, a chum salmon PSC
limit would be in effect the year, set an amount between 100,000 and 550,000 chum salmon.

In April 2024, the Council received a synchronicity analysis that was used to determine how well the
Yukon summer and fall chum runs trend with the Three-area index under Option 1 (see Appendix 7 of the
April 2024 preliminary DEIS). The Three-area index was used as a baseline for WAK chum salmon
abundance, because there is uncertainty in the run size estimates for areas apart from the Yukon. The
synchronicity analysis demonstrated the Yukon summer and fall chum salmon stocks are likely to provide
a reliable index of the aggregate dynamics of Western Alaska chum salmon stocks. The SSC
recommended the Council could consider Option 2 as a way to establish a simpler index.>2

2.5 Alternative 4: Additional Regulatory Requirements for Incentive Plan Agreements

The IPAs establish incentives and penalties for vessel operators to avoid Chinook and chum salmon while
fishing for pollock. The incentives and penalties are determined by parties to the contract, but all IPAs
must respond to 13 provisions specified in regulations. Alternative 4 would modify the regulations at 50
CFR 679.21(f)(12)(iii)(E) to include six additional provisions. The Council has thus far considered the
provisions as a package, but the provisions may be adopted or implemented individually. The annual
reporting requirements for the IPAs at 50 CFR 679.21(f)(13) would still apply.

1. Require the pollock sectors to describe in their IPA how historical genetic stock composition data
are included in chum salmon avoidance measures.

2. Require the pollock sectors to describe in their IPAs how they monitor for potential chum salmon
avoidance closures more than once per week.

Require the use of salmon excluders for the duration of A and B season.

4. Require the pollock sectors to develop chum salmon vessel outlier provisions and implement
within their IPA.

5. Require IPAs to provide weekly salmon bycatch reports to Western and Interior Alaska salmon
users to allow for more transparency in reporting.

6. Require the pollock sector IPAs to prohibit fishing in bycatch avoidance areas for all vessels
regardless of performance when ADFG weekly stat area bycatch rates exceed 5 chum per ton of
pollock (CP) and 3 times base rate (CV and MS).

These provisions would modify regulations at 50 CFR 679.21(f)(12)(iii)(E) such that the IPAs must
contain a description of how vessels and CDQ groups governed by the contract are implementing more
strict measures to avoid chum salmon PSC (e.g., proposed Provision 2, 4, and 6 under Alternative 4) and
improve efforts to avoid areas and times WAK chum salmon are more likely to be encountered on the
fishing grounds (Provision 1 under Alternative 4). These provisions would apply equally across the IPAs,
may be met by the individual IPAs in a variety of ways, and the explicit manner in which they are
addressed within IPAs is not specified. Just as it is with the current IPA regulations, the IPA submitted to
NMFS for approval would be required include a description of how these provisions are met by the IPA.

52 3SC minutes on_C2 Draft EIS April 2024.
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Following the high chum salmon bycatch year in 2021, the Council requested industry to take immediate
steps to avoid chum salmon in the 2022 B season. In response to this request, members of the CP IPA
agreed to formally amend the contract with new chum salmon avoidance measures. The Inshore SSIP was
amended to incorporate new avoidance measures prior to the 2024 B season, and MSSIP members agreed
to adopt all additional chum salmon bycatch avoidance measures incorporated into the Inshore SSIP. The
six provisions under Alternative 4 align with current operational strategies and reflect each recently
amended IPA. While these provisions reflect current operations, without modifying the IPA regulations,
the contracts could be amended such that the following measures are no longer taken. A primary function
of Alternative 4 is to modify regulations at 50 CFR 679.21(f)(12)(iii)(E) to ensure the IPAs could not use
less stringent avoidance strategies in the future.

2.6 Alternative 5: Inseason Corridor Cap

Alternative 5 includes inseason corridors (areas) on the pollock fishing grounds that would close for a
period of time during the B season, if or when a corridor-specific chum salmon PSC limit is met. Only the
chum salmon PSC taken inside the corridor from June 10 to August 31 would count towards the corridor
limit. Alternative 5 may be implemented in conjunction with Alternative 2 and 3. In this scenario, the
chum salmon PSC caught inside the corridor would also accrue to the overall chum salmon PSC limit. If a
sector reached its apportionment of the corridor cap, the area would immediately close to that sector.
However, on September 1 vessels could fish in the corridor again if they so choose.

The corridor closures would be managed by NMFS. The Council is considering three different corridor
options that are mutually exclusive. Option 1: Cluster Area 1: 50,000 to 200,000 chum salmon; Option 2:
Unimak Area: 50,000 to 200,000 chum salmon; Option 3: Cluster Area 2: 50,000 or 100,000 chum

salmon.

Cluster 1 2 Unimak Cluster 2

s [

Figure 2-1 Corridor areas under consideration in Alternative shown in gray and CVOA shown in purple

The chum salmon PSC limits under Alternative 5 would be apportioned using the same options as
Alternative 2 and 3 and would be transferable. Three options for corridor areas are being considered, but
only one could be selected at implementation. Table 2-9 provides each sector’s historical chum salmon
PSC in each corridor from June 10 to August 31 (2011-2022) which are the basis for the apportionment
amounts.®® Table 2-10 through Table 2-13 provide the amount of the corridor chum salmon PSC limit that
would be apportioned to each sector under the range of limits being considered. Additional information
on the apportionments to the CDQ groups and inshore cooperatives for each corridor and cap level can be
found in Appendix 2.

53 Estimates of PSC for the inshore sector are lagged because these vessels make delivers to shoreside plants where salmon undergo a census count
by NMFS certified observers. Analytical staff calculated the inshore sector’s apportionments using the catch activity date in CAS. This approach
provides the best information for the historical chum salmon bycatch that occurred in each area from June 10 to August 31 to set apportionment
amounts, although the actual delivery date when the trip’s PSC is known might occur after August 31.
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Table 2-9 Pollock fishing sector’s chum salmon PSC inside each corridor option under Alternative 5 from June 10 through August 31, 2011-2022

Corridor Sector 2011 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ‘:‘?g Sl;fgr
CDQ 782 248 29 13,524 31,493 7,730 0 0 49,239 722 16,654 11,538
Cluster 1 CP 2,335 1,201 22 2 19,378 843 3,462 0 0 24 1,998 674 1,097
Mothership 9,048 1,129 1,174 986 26,711 14,431 7,113 1,676 298 16,010 23,742 | 13,350 9,768
Inshore 78,436 7,967 66,665 55,511 121,608 93,609 114,133 68,154 84,642 21,894 150,817 123,489 | 98,733 89,799
CDQ 740 246 29 9,375 146 4,607 0 0 48,473 0 16,158 10,616
Unimak Cp . 0 0 0 18 6 0 0 0 0 0 0 0
Mothership 8,254 751 1,146 754 11,167 5,396 4,685 1,501 287 11,370 12,952 8,203 6,159
Inshore 64,341 7,405 56,397 30,990 108,531 47,754 79,529 51,330 82,491 20,680 126,117 97,119 | 81,305 75,547
CDQ 47 210 213 1,351 53,283 5,817 76 0 276 1,920 732 1,618
Cluster 2 Cp 2,491 1,831 5,384 5,112 54,952 149,637 29,960 25917 4,821 55,239 22,999 | 27,686 27,787
Mothership 504 1,650 493 277 2,232 626 5,967 210 0 34,264 297 11,520 8,148
Inshore 5,110 14,278 48,235 1,970 10,186 30,730 62,160 4,792 31,369 181,469 5,282 72,707 57,014
Source: NMFS catch accounting system, data compiled by AKFIN.
Table 2-10 Sector- and corridor-specific apportionment percentages under Alternative 5
Corridor Apportionment CDQ Cp Mothership Inshore
3-Yr avg. 12.9% 0.5% 10.3% 76.3%
Cluster 1 5-Yr avg. 10.3% 1.0% 8.7% 80.0%
Pro-rata 12.2% 9.4% 10.0% 68.5%
AFA 10.0% 36.0% 9.0% 45.0%
3-Yr avg. 15.3% 0.0% 7.8% 76.9%
Unimak 5-Yr avg. 11.5% 0.0% 6.7% 81.8%
Pro-rata 14.0% 9.0% 8.1% 68.9%
AFA 10.0% 36.0% 9.0% 45.0%
3-Yr avg. 0.6% 24.6% 10.2% 64.5%
Cluster 2 5-Yr avg. 1.7% 29.4% 8.6% 60.3%
Pro-rata 3.0% 27.4% 9.9% 59.7%
AFA 10.0% 36.0% 9.0% 45.0%
Source: NMFS Alaska Region CAS, data compiled by AKFIN.
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Table 2-11 Apportionments of the corridor-specific PSC limit for Cluster Area 1 under Alternative 5, Option 1

PSC limit Apportionment CDbQ Cp Mothership Inshore
3-Yr avg. 6,450 250 5,150 38,150

50.000 5-Yr avg. 5,150 500 4,350 40,000
’ Pro-rata 6,088 4,688 4,988 34,238
AFA 5,000 18,000 4,500 22,500

3-Yr avg. 12,900 500 10,300 76,300

100.000 5-Yr avg. 10,300 1,000 8,700 80,000
> Pro-rata 12,175 9,375 9,975 68,475
AFA 10,000 36,000 9,000 45,000

3-Yr avg. 19,350 750 15,450 114,450

150.000 5-Yr avg. 15,450 1,500 13,050 120,000
> Pro-rata 18,263 14,063 14,963 102,713
AFA 15,000 54,000 13,500 67,500

3-Yr avg. 25,800 1,000 20,600 152,600

5-Yr avg. 20,600 2,000 17,400 160,000

200,000 Pro-rata 24350 18,750 19,950 136,950
AFA 20,000 72,000 18,000 90,000

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

Table 2-12 Apportionments of the corridor-specific PSC limit for Unimak Area under Alternative 5, Option 2

PSC limit Apportionment CDQ CP Mothership Inshore
3-Yravg. 7,650 0 3,900 38,450

50.000 5-Yravg. 5,750 0 3,350 40,900
i Pro-rata 6,988 4,500 4,050 34,463
AFA 5,000 18,000 4,500 22,500

3-Yr avg. 15,300 0 7,800 76,900

5-Yr avg. 11,500 0 6,700 81,800

100,000 Pro-rata 13,975 9,000 8,100 68,925
AFA 10,000 36,000 9,000 45,000

3-Yravg. 22,950 0 11,700 115,350

150.000 5-Yr avg. 17,250 0 10,050 122,700
> Pro-rata 20,963 13,500 12,150 103,388
AFA 15,000 54,000 13,500 67,500
3-Yravg. 30,600 0 15,600 153,800
200.000 5-Yr avg. 23,000 0 13,400 163,600
’ Pro-rata 27,950 18,000 16,200 137,850
AFA 20,000 72,000 18,000 90,000

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

Table 2-13 Apportionments of the corridor-specific PSC limit for Cluster Area 2 under Alternative 5, Option 3

PSC limit Apportionment CDQ CP Mothership  Inshore
3-Yr avg. 325 12,289 5,114 32,272

50.000 5-Yr avg. 855 14,692 4,308 30,145
> Pro-rata 1,494 13,717 4,960 29,829
AFA 5,000 18,000 4,500 22,500

3-Yr avg. 650 24,578 10,227 64,545

5-Yr avg. 1,711 29,384 8,616 60,290

100,000 Pro-rata 2987 27,434 9,920 59,659
AFA 10,000 36,000 9,000 45,000

Source: NMFS Alaska Region CAS, data compiled by AKFIN.
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2.7 Alternatives Considered but not Analyzed Further

The following section discusses the alternatives previously considered by the Council but have not been
analyzed further.

PSC limits below 100,000: The Council has previously considered chum salmon PSC limits below
100,000 chum salmon through recommendations from the Salmon Bycatch Committee>* and a
supplement prepared by NMFS. The NMFS supplement was prepared for the Council’s April 2024
meeting and provided estimates of forgone pollock (mt), gross ex-vessel and first wholesale revenues, and
chum salmon PSC reductions for caps of 150,000, 100,000, 50,000, and 0 chum salmon. In April 2024,
the Council lowered the range of PSC limits in response to public testimony and the supplement to
include a cap level of 100,000 chum salmon.>®> However, the Council is not considering caps below
100,000 chum salmon under Alternative 2 in light of its consideration of the National Standards. The
Council is required to balance all National Standards when selecting and recommending a management
alternative to the Secretary, including National Standard 9 which requires conservation and management
measures shall, to the extent practicable, minimize bycatch.

Western Alaska Chum Salmon Performance Threshold: The Council previously considered an
alternative to establish a performance threshold for WAK chum salmon. The threshold would have been
implemented in conjunction with an overall PSC limit. A fishing sector would have been required to
balance its performance against an overall cap as well as the WAK chum salmon performance threshold.
Only those salmon caught as bycatch during the B season and identified as being of Western Alaska
origin would accrue towards the threshold. If a sector exceeded its apportionment of the threshold three
times in any seven-year period, it would be required to operate under a lower chum salmon PSC limit.

The Council determined the WAK chum salmon performance threshold was not a feasible management
alternative to analyze further, because it intended to use each fishing sector’s actual WAK chum salmon
bycatch to compare against the threshold. Real-time genetic data for the salmon caught as bycatch in the
pollock fishery are currently not available. Further, the percentage of chum bycatch consisting of WAK
chum fluctuates significantly each year. Therefore, neither individual boats nor sectors of the pollock fleet
would know if they had exceeded the threshold, which could result in lower caps in future years. This
raised equity concerns.

This determination was reached after considering different ways of setting the threshold including using a
rolling average as well as the prior year’s estimated proportion of WAK chum salmon. Both of these
approaches would allow each fishing sector to know their apportionment of the threshold prior to the
fishing season so their performance could be assessed against it in real-time. However, these approaches
provide a perverse incentive for the pollock fleet to attempt to increase their WAK chum over a period of
years or in the prior year salmon bycatch to achieve a higher proportion against which their future
performance would be measured of a period of years or in the prior year. Additionally, the staff
presentation in April 2024 clarified that it was not clear what management action would occur if a sector
appeared to stay below the threshold inseason, but it later became known that the sector’s bycatch was in
fact above the threshold.

54 The SBC’s March 2023 report is available here.
% The letter from NMFS is available here.
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3 Environmental Assessment

Chapter 3 evaluates the potentially affected environment and the degree of the direct and indirect impacts
of the alternatives and options on the various resource components. Recent and relevant information
necessary to understand the affected environment for each resource component is summarized in the
corresponding section below. Table 3-1 provides the initial scan used to consider the potential impacts of
the proposed action alternatives on the components of the human environment and whether the proposed
action has the potential to impact each resource component. The potential socio-economic impacts of the
proposed alternatives are evaluated in Chapter 4.

Environmental Scan

The resource components addressed in this preliminary DEIS are chum salmon PSC, Chinook salmon
PSC, herring PSC, marine mammals, seabirds, habitat, as well as ecosystem and climate. The analysts
considered crab PSC encountered by the Bering Sea pollock fishery at the species level with a particular
focus on Tanner crab, snow crab and red king crab (all red king crab combined not specific to Bristol
Bay) from 2011-2023. Estimates on red king crab PSC ranged between 0-23 animals over that time
frame while Tanner crab PSC ranged from approximately 92—4,900 and show crab PSC ranged from 21—
4,700. These numbers are low at the aggregated species level so as to be seen minimal in terms of relative
impacts to crab PSC and the alternatives included under consideration are not anticipated to have any
impact on the relative crab PSC taken in the pollock fishery.

Table 3-1 Resources potentially affected by the proposed action and alternatives

Potentially affected resource component

Eastern Marine Ecosystem | Economic,
Bering Sea Salmon Herring PSC Seabirds Habitat Crab PSC | and Climate | Community,
Mammals ;
Pollock Change and Tribal
Yes Yes Yes Yes Yes Yes No Yes Yes

N = no impact anticipated by each alternative on the component.
Y = an impact is possible if each alternative is implemented.

Overview of a Cumulative Effects Analysis

In addition to an analysis on the potential direct and indirect effects, NEPA requires an analysis of the
potential cumulative effects of a proposed Federal action and its alternatives. Cumulative effects are the
“effects on the environment that result from the incremental effects of the action when added to the
effects of other past, present, and reasonably foreseeable actions regardless of what agency (Federal or
non-Federal) or person undertakes such other actions” (see 40 CFR 1508.1(i)(3)). Cumulative effects can
result from actions with individually minor but collectively significant effects taking place over a period
of time. A cumulative effects analysis is intended to capture the total effects of many actions over time
that would be missed if each action was individually evaluated.

Based on the resource components in Table 3-1, the cumulative effects analysis focuses on the resources
that may be affected by the proposed action are eastern Bering Sea pollock, salmon, herring, marine
mammals, seabirds, habitat, ecosystem and climate change as well as the human dimensions. In this
preliminary DEIS, the past and present actions related to the relevant environmental components are
identified and integrated in the appropriate sub-sections of Chapter 3 and 4. The cumulative effects on
many of these environmental components have been analyzed in 2004 Groundfish Fisheries
Programmatic Supplemental Environmental Impact Statement (2004 PEIS) and Supplemental
Information Report (NMFS 2015).

The CEQ regulations include a consideration of actions, whether taken by a government or by private
persons, which are reasonably foreseeable. Reasonably Foreseeable Actions (RFA) are interpreted as
indicating actions that are more than merely possible or speculative. Actions are considered reasonably
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foreseeable if some concrete step has been taken toward implementation, such as a Council
recommendation or the publication of a proposed rule. Actions simply “under consideration” have not
generally been included because they may change substantially or may not be adopted, and so cannot be
reasonably described, predicted, or foreseen.

Actions are understood to be human actions (e.g., a proposed rule to designate northern right whale
critical habitat in the Pacific Ocean), as distinguished from natural events (e.g., an ecological regime
shift). Concurrently, the CEQ guidelines recognize that it is most practical to focus cumulative effects
analysis on only those effects that are truly meaningful. Therefore, this is not intended to be an exhaustive
list of all external factors influencing each resource category, but rather focus on those reasonably
foreseeable human actions that could interact with the proposed alternatives.

Some RFAs are expected to impact and interact with all resource components: the continued authorization
of the Bering Sea pollock fishery through the annual harvest specifications process, prosecution of the
Bering Sea pollock fishery, and climate change. These RFAs are cross-cutting for the resource
components evaluated and therefore described here.

Authorization of Bering Sea Pollock Fishery. The continued setting of controls and limits for the Bering
Sea pollock fishery under the annual harvest specifications process constitutes an RFA. Annual TAC
specifications limit each year’s harvest within sustainable bounds. The overall OY limits on harvests in
the BSAI constrain overall harvest of all species. Each year, the Council recommends, and NMFS
approves of OFLs, ABCs, and TACs for two years, as described in the Alaska Groundfish Harvest
Specifications EIS (NMFS 2007b).

Prosecution of the Bering Sea Pollock Fishery. Annual Bering Sea pollock harvest is an RFA that is
conducted by private actors and affects many resource categories. The ongoing effects of the pollock
fishery on the sustainability of pollock is considered annually through the stock assessment process
(lanelli et al. 2024).

Additionally, documents incorporated by reference, Appendix 7 (prepared by KRITFC) and Appendix 8
(prepared by TCC), and sections throughout this analysis highlight potential impacts and interactions of
the prosecution of this fishery on all other resource components analyzed here. This includes bycatch of
chum and WAK chum salmon (Section 3.2.3.1.1.1, Sections 3.2.4, as well as through information
provided by cooperating agencies in Section 5.B of Appendix 7 and Appendix 8), bycatch of other species
(Section 3.3 for Chinook and Section for 3.4 herring), marine mammals (Section 3.6) , seabirds (Section
3.7.1), habitat impacts (Section 3.8), broader ecosystem considerations (Section 3.9, Section 4.3.3.2.3,
Section 5.B in Appendix 7, and Section 7-4 in Appendix 8); as well as extensive information on the
human dynamics associated with this fishery (Section 4.1) and indirectly impacted by this fishery (i.e.,
throughout Section 4.3 and throughout Appendix 7 and 8). In general, these levels of impact are expected
to continue. Analyses of the proposed action inherently considers the continuation of the pollock fishery
in combination with the proposed alternatives.

Climate Change. Climate change has ecosystem-level effects, including changes in habitat, prey species,
and food availability. The Council annual receives Ecosystem Status Reports as it considers setting the
upcoming year’s catch and PSC limits (this is referred to as “harvest specifications™). The 2023 ESR
(Siddon et al., 2023) is cited and incorporated by reference throughout this preliminary DEIS. The
relationship between climate change and recent chum salmon declines is discussed at length in Section
3.2.3.1.1 as well as in Appendix 7 (prepared by KRITFC) and Appendix 8 (prepared by TCC) and
throughout the analysis related to other resource components. For example, climate shifts in the BSAI
region, including the recent marine heat waves (Siddon et al., 2023) have been linked to:

o Climate shifts in the BSAI region, including the recent marine heat waves (Siddon et al., 2023)
have been linked to low prey quality and survival at sea for juvenile WAK chum salmon (Farley
et al., 2024);
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e increased open-water phytoplankton blooms have been observed with potential effects to the food
web for chum salmon (Nielsen et al. 2023);%

e some marine mammals, like ice seals (bearded seals, ringed seals, spotted seals, ribbon seals), are
directly impacted by changing temperatures and sea ice extent, while others are indirectly
affected, through prey availability (Edwards and Richardson 2004);

o extended increases in sea surface temperature resulted in a shift in prey availability resulting in a
mass seabird die-off event from 2014 to 2016 (Piatt et al. 2020).

Commercially managed stocks are experiencing variable impacts related to climate change. For instance,
in addition to many salmon stocks, there have been recent declines in snow crab, and Bristol Bay red king
crab (Siddon et al. 2023). Conversely, there has been increased recruitment in sablefish, herring, and
Bristol Bay sockeye salmon and increased reproductive success and recruitment for the 2018-year class of
pollock.

Additional RFAs are identified within each associated sub-sections in Chapter 3 and 4 and are then
considered cumulatively alongside the proposed actions.

3.1 Overview of BSAI Groundfish and Stock Status

The Council recommends annual catch limits, allocations, and PSC limits for the federally managed
commercial groundfish fisheries in the BSAI. Those stocks that are commercially important and for
which an annual catch limit is established include: walleye pollock, Pacific cod, sablefish, yellowfin sole,
Greenland turbot, arrowtooth and Kamchatka flounders, northern rock sole, flathead sole, Alaska plaice,
and “other flatfish”, Pacific ocean perch, northern rockfish, shortraker and rougheye rockfish, “other
rockfish, Atka mackerel, shark, octopus, sculpin, skate, and squid (see also the BSAI Groundfish FMP).
Authorized gear types are trawls, hook-and-line, pots, jigs, and other gear as defined in regulations.
Participants in the Bering Sea pollock fishery would be directly regulated by the proposed action and is
managed under the BSAI Groundfish FMP.

The annual BSAI Groundfish Stock Assessment and Fishery Evaluation (SAFE) Report is considered by
the Council annually at its December meeting when recommending biennial harvest specifications. The
SAFE Report provides a detailed discussion on the status of individual groundfish stocks. The Council
also receives an Ecosystem Status Report (ESR) on an annual basis in conjunction with setting harvest
specifications. The goals of the harvest specifications process are to 1) manage fisheries based on the best
scientific information available, 2) provide for adequate prior public review and comment on Council
recommendations, 3) provide for additional opportunity for Secretarial review, 4) minimize unnecessary
disruption to fisheries and public confusion, and 5) promote administrative efficiency. This portion of the
analysis relies on the 2024 BSAI Groundfish SAFE and ESR.

Across all gear types and sectors, total commercial groundfish TAC levels in the BSAI are capped at 2
million mt each year. This cap corresponds to the upper limit on the optimum yield in the BSAI FMP and
in Pub. L. No. 108-199. The 2 million mt cap is a harvest constraint set well below the sum of Acceptable
Biological Catch (ABC) levels, which represent the overfishing level adjusted for uncertainty, for the
FMP groundfish species mentioned above. For example, the sum of the 2024 groundfish FMP species’
ABCs is 3,476,800 mt. The 2024 TAC was set at 2,000,000 mt.

BSAI TAC setting is generally driven by tradeoffs among the availability of eastern Bering Sea pollock,
Bering Sea Pacific cod, key flatfish species and the 2 million mt optimum yield cap. High value, low
volume species such as sablefish and rockfish have TACs set equal to ABC while lower value flatfish
stocks such as arrowtooth flounder have TACs set well below ABC for both market reasons and expected

56 Salmon EFH includes both the marine environment and freshwater anadromous streams used during their egg, larval, juvenile,
and spawning adult life history stages (NPFMC 2024).
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halibut bycatch rates. At lower levels of pollock ABC (e.g., 2010 to 2012) the pollock TAC is set equal to
the ABC. Since 2012, as the pollock ABC increased, the pollock TAC remained relatively stable thus
allowing for higher TACs to be set for other BSAI groundfish species.

As shown in Appendix 3, FMP groundfish species TACs are allocated for the entire BSAI when the
population structure indicates a single stock. Others, such as Pollock, Pacific cod and sablefish have
separate allocations by the Bering Sea and Aleutian Islands subareas of the BSAI. Additionally, for some
rockfish and Atka mackerel, allocations are further specified within regions to avoid localized depletion.

3.1.1 Bering Sea Pollock

Walleye pollock (Gadus chalcogrammus; hereafter referred to as pollock) are a semidemersal, schooling
species that are generally found at depths from 30 to 300 meters but have been recorded at depths as low
as 950 meters (Mecklenburg et al. 2002). Pollock are usually concentrated on the outer shelf and slope of
coastal waters but may utilize a wide variety of habitats (Sogard and Olla 1993). Pollock are broadly
distributed throughout the North Pacific with the largest concentrations found in the Bering Sea. For
management purposes, pollock in the U.S. waters of the Bering Sea are divided into three stocks: the
eastern Bering Sea stock, the Aleutian Islands stock, and the Central Bering Sea-Bogoslof Island stock.
General migratory movements of adult pollock on and off the eastern Bering Sea shelf tend to follow a
pattern of movement to the outer shelf edge and deep water in the winter months, to spawning areas in the
springtime, and to the outer and central shelf during the summer months to feed (Smith 1981).

Prosecution of the Pollock Fishery

Bering Sea pollock is the largest U.S. fishery by volume—the 2024 and 2025 Bering Sea subarea total
allowable catch (TAC) was set at 1.30 million and 1.375 million metric tons (mt), respectively. Also
marketed under the name “Alaska pollock,” this fishery represents over 40% of the global whitefish
production with the market disposition split fairly evenly between fillets, whole (headed and gutted), and
surimi. An important component of commercial production is the sale of roe from pre-spawning pollock,
which are the focus of the winter fishery (“A season” from January 20" to June 10™). During this season
the fishery produces highly valued roe which can comprise over 4% of the catch in weight (lanelli et al.,
2024). The summer (“B season”) opens on June 10" and fishing extends through November 1.

The A-season fishery concentrates primarily north and west of Unimak Island depending on ice
conditions and fish distribution. There has also been effort along the 200m depth contour (and deeper)
between Unimak Island and the Pribilof Islands. The general pattern by season (and area) has varied over
time with recent B-season catches occurring in the southeast portion of the shelf.
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Figure 3-1 Bering Sea pollock harvest (mt) by sector and fishing season (A and B), 2011-2023

CDQ CP Mothership

Inshore

Year Aseason B season | A season B season | Aseason B season | A season B season Total

2011 50,886 66,167 173,550 250,129 44,125 65,724 228,167 299,466 1,178,214
2012 48,766 73,163 169,284 253,884 45,547 63,424 219,776 315,290 1,189,133
2013 50,607 75,940 175,665 264,928 48,135 66,713 227,664 330,513 1,240,165
2014 51,334 77,302 177,201 267,977 53,178 66,756 228,945 335,322 1,258,016
2015 53,106 79,785 180,456 277,192 50,827 69,141 232,596 346,959 1,290,061
2016 54,229 81,476 183,852 284,065 55,682 70,599 239,764 354,015 1,323,682
2017 61,031 75,419 205,845 266,891 59,501 66,453 252,573 346,323 1,334,036
2018 61,997 76,296 213,813 263,947 64,085 66,892 261,483 343,996 1,352,509
2019 63,294 78,315 214,942 275,173 68,733 68,066 272,701 348,384 1,389,608
2020 64,867 63,107 223,283 245,375 58,483 66,919 281,741 327,025 1,330,801
2021 62,597 76,732 215,232 264,947 60,550 66,593 266,499 339,546 1,352,696
2022 49,844 61,189 170,421 209,668 44,873 53,532 219,213 262,593 1,071,334
2023 58,945 72,842 201,052 250,632 50,281 62,413 248,015 325,217 1,269,397

Source: NMFS Alaska Region CAS, data compiled by AKFIN.
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Figure 3-2 Eastern Bering Sea pollock catch distribution during the A season (left) and B season fishery

from 2022-2024. Column height is proportional to catch.
Source lanelli et al., 2024
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3.1.1.1 Effects of the Alternatives on the Pollock Stock
3.1.1.2 Alternative 1

Presently the pollock stock is managed based on science covering a wide variety of factors including the
capacity of the stock to yield sustainable biomass on a continuing basis. Spatial and temporal distribution
changes are closely monitored by scientifically trained at-sea observers. These changes are reflected in
the annual stock assessments and in consideration of fishing conditions. The present bycatch management
system neither significantly affects the distribution of the stock spatially and temporally, nor is it
reasonably expected to jeopardize the capacity of the stock productivity on a continuing basis. Thus
Alternative 1 is not expected to have adverse effects on the pollock stock as evidenced by the capacity to
yield sustainable biomass on a continuing basis and the ability of the stock to sustain itself regardless of
any minor modifications in the stock distribution as a result of the fishery (see also Appendix 3).

3.1.1.3 Alternatives 2 and 3

The amount of pollock catch that would have been forgone under Alternative 2 and 3 was compared
with the total actual B season pollock catch in each year to evaluate the impact of different hard caps
and apportionments. This method ignores the fact that the fleet would likely have taken measures
to avoid reaching a cap in any given year. The day a sector would have closed was estimated by
interpolating the statistical week and the week-ending date of that week that bracketed the specific PSC
limit. This methodology is the same as that which was used in the April 2024 preliminary DEIS.

The amount of hypothetical forgone pollock varies considerably over the years and sectors (see Table
3-2). In general, the amount of forgone pollock is greater when the cap was met earlier in the B season.
For instance, the CP sector would have reached a cap of 100,000 chum salmon using the 3-year average
on June 30, 2018, which was estimated to result in 236,646 mt of potentially forgone catch. Under the
same cap amount and apportionment, the CP sector would have met the cap on August 10", 2019. This
was estimated to result in 117,701 mt of potentially forgone pollock catch for this sector. The annual TAC
and fishing conditions in that year (e.g., how much pollock quota was caught by the date a cap was met)
are also important factors for determining the magnitude of the estimates on potentially forgone pollock
catch.

A 75,000-chum salmon PSC limit is included in the cap range under Alternative 3, Option 1. Section
3.2.4.2.4 provides implications specific to Alternative 3 which are not reiterated here, but it is important
to note that a PSC limit would not have been in effect in each year retrospectively under Alternative 3 as
would be the case for Alternative 2 (see Table 3-23 and Table 3-24). An overall chum salmon PSC limit
would have been in effect in 3 or 6 years under Alternative 3, Option 1 and in 4 or 5 years under
Alternative 3, Option 2. A 75,000-chum salmon PSC limit under Alternative 3, Option 1 would have been
possible in 2021, 2022, and 2023. A 75,000-chum salmon PSC limit would have been more constraining
for the sectors in the years that it was met; in 2023, the CDQ sector would not have reached any
apportionment, and the CP sector would not have reached its AFA apportionment.
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Table 3-2

Week-ending date that analyzed chum salmon PSC limits and apportionments would have been

met under Alternative 2, 2011-2023

v 100,000 325,000 550,000
far I cpo cpP M cv CDQ cP M CV | cbQ cp M cv
pportionment 1, 3-
2011 27-Aug 23-Jul 6-Aug

2012

2013 17-Aug

2014 16-Aug 2-Aug

2015 22-Aug  29-Aug  15-Aug

2016 23-Jul 9-Jul 30-Jul 6-Aug 13-Aug  3-Sep 3-Sep

2017 8-Jul 15-Jul 15-Jul 15-Jul 15-Jul 22-Jul 15-Jul  29-Jul

2018 30-Jun 30-Jun 7-Jul 7-Jul 7-Jul 21-Jul

2019 14-Sep 10-Aug 3-Aug 13-Jul 31-Aug  7-Sep

2020 19-Sep 22-Aug 19-Sep  22-Aug 3-Oct 10-Oct

2021 17-Jul 31-Jul 17-Jul 17-Jul 17-Jul 14-Aug  31-Jul  31-Jul 17-Jul 28-Aug
2022 3-Sep 20-Aug 6-Aug 6-Aug 3-Sep

2023 9-Sep 26-Aug 2-Sep

Sector apportionment 2, 5-year average

2011 27-Aug 23-Jul 30-Jul

2012

2013 10-Aug

2014 16-Aug 2-Aug

2015 29-Aug 5-Sep 15-Aug

2016 23-Jul 16-Jul 30-Jul 6-Aug 20-Aug  3-Sep

2017 8-Jul 15-Jul 22-Jul 15-Jul 15-Jul 22-Jul 22-Jul 29-Jul

2018 30-Jun  30-Jun 7-Jul 7-Jdul 14-Jul 1-Sep

2019 14-Sep  10-Aug 3-Aug 13-Jul 31-Aug  7-Sep

2020 26-Sep  22-Aug 19-Sep 22-Aug 3-Oct

2021 17-Jul 31-Jul 24-Jul 17-Jul 17-Jul 4-Sep 31-Jul  31-Jul 17-Jul 7-Aug
2022 20-Aug 6-Aug 6-Aug 3-Sep

2023 26-Aug  26-Aug

2011 27-Aug 23-Jul 30-Jul

2012

2013 10-Aug

2014 16-Aug 2-Aug

2015 29-Aug  29-Aug  15-Aug

2016 23-Jul 16-Jul 30-Jul 6-Aug 20-Aug  3-Sep

2017 8-Jul 15-Jul 15-Jul 15-Jul 15-Jul 22-Jul 22-Jul 29-Jul

2018 30-Jun  30-Jun 7-Jul 7-Jdul 14-Jul 1-Sep

2019 14-Sep  17-Aug 3-Aug 13-Jul 31-Aug  7-Sep

2020 26-Sep  22-Aug 19-Sep 22-Aug 3-Oct

2021 17-Jul 31-Jul 17-Jul 17-Jul 17-Jul 4-Sep 31-Jul  31-Jul 17-Jul 28-Aug  7-Aug
2022 20-Aug 6-Aug 6-Aug 3-Sep

2023 26-Aug  26-Aug

2011 22-Oct 23-Jul 9-Jul

2012

2013 3-Aug

2014 30-Aug 2-Aug

2015 19-Sep 29-Aug  15-Aug 5-Sep

2016 30-Jul 30-Jul 30-Jul 30-Jul 3-Sep 3-Sep

2017 8-Jul 22-Jul 15-Jul 15-Jul 15-Jul 29-Jul 9-Sep 22-Jul  9-Sep

2018 30-Jun 7-Jul 7-Jul 30-Jun 29-Sep

2019 21-Sep  24-Aug 3-Aug 29-Jun 7-Sep  14-Sep

2020 5-Sep 19-Sep  22-Aug 12-Sep

2021 17-Jul 31-Jul 17-Jul 10-Jul 17-Jul 31-Jul 31-Jul 11-Sep 14-Aug 7-Aug
2022 20-Aug 6-Aug 30-Jul 3-Sep

2023 26-Aug  19-Aug
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Table 3-3  Estimates on the amount of potentially forgone B season pollock harvest (mt) under all analyzed
PSC limits and apportionments for Alternative 2, 2011-2023
100,000 325,000 550,000
Year | CDQ CP M CV CDQ CP M CV CDQ CP M CV
Sector apportionment 1, 3-year average
2011 89,307 39,459 118,722
2012
2013 83,516
2014 84,042 135,459
2015 64,924 15,877 121,829
2016 | 22,468 221,815 42,404 130,249 118,751 12,787 39,607
2017 | 48,998 183,204 40,749 204,500 41,515 162,802 41515 133,877
2018 | 63,534 236,646 52,088 249,756 57,635 171,330
2019 | 26,313 117,701 39,597 248,376 67,037 15,157
2020 | 15,662 80,883 20,163 142,044 19,504 27,450
2021 | 48,589 125523 43,980 217,587 48,589 82,016 32,775 172,796 | 48,589 10,914
2022 18,381 15,107 55,312 138
2023 2,272 29,787 47,240
. Sectorapportionment25yearaverage |
2011 89,307 39,459 135,011
2012
2013 101,755
2014 84,042 135,459
2015 43,904 12,547 121,829
2016 | 22,468 199,965 42,404 130,249 91,600 12,787
2017 | 48,998 183,204 34,832 204,500 41,515 162,802 28,221 133,877
2018 | 63,534 236,646 52,088 249,756 53,133 28,419
2019 | 26,313 117,701 39,597 248,376 67,037 15,157
2020 | 12,181 80,883 20,163 142,044 42,481
2021 | 48,589 125,523 38,483 217,587 48,589 33,327 32,775 172,796 | 48,589 148,936
2022 18,381 15,107 55,312 138
2023 29,787 66,304
Sector apportionment 3, pro rata
2011 89,307 39,459 135,011
2012
2013 101,755
2014 84,042 135,459
2015 43,904 15,877 121,829
2016 | 22,468 199,965 42,404 130,249 91,600 12,787
2017 | 49,998 183,204 40,749 204,500 162,802 28,221 133,877
2018 | 63534 236,646 52,088 249,756 41,515 28,419
2019 | 26,313 100,774 39,597 248,376 53,133 67,037 15,157
2020 | 12,181 80,883 20,163 142,044 42,481
2021 | 48589 125523 43,980 217,587 33,327 32,775 172,796 | 48,589 10,914 148,936
2022 18,381 15,107 55,312 48,589 138
2023 29,787 66,304
Sector apportionment 4, AFA
2011 7,379 39,459 196,087
2012
2013 125,947
2014 38,220 135,459
2015 5,176 15,877 121,829 59,215
2016 17,433 165,915 42,404 157,984 39,607 12,787
2017 | 48,998 162,802 40,749 204,500 41,515 133,877 26,033 28,221 2,225
2018 | 63,534 218,962 52,088 272,819
2019 | 13,261 82,845 39,597 291,563 15,157 36,895
2020 53,883 20,163 142,044 93,157
2021 | 48,589 1255523 43,980 242,240 48,589 32,775 172,796 | 2,286 22,968 148,936
2022 18,381 15,107 78,690 138
2023 29,787 85,628
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Table 3-4

Estimates on the amount of potentially forgone pollock harvest (mt) represented as a percent of
total B season under all analyzed PSC limit and apportionments for Alternative 2, 2011-2023

Year 100,000 325,000 550,000
CDQ CP M CV CDQ CP M CV CDQ CP M CV
eCtor appo 0 e ar average
2011 35.7% 60.0%  39.6%
2012
2013 25.3%
2014 31.4% 40.4%
2015 234% 23.0% 35.1%
2016 276% 781% 60.1% 36.8% 41.8% 18.1% 13.9%
2017 65.0% 68.6% 61.3% 59.0% | 55.0% 61.0% 55.0% 50.2%
2018 83.3% 89.7% 77.9% 72.6% | 75.5% 64.9%
2019 33.6% 428% 582% 71.3% 24.4%  22.3%
2020 248% 33.0% 30.1% 43.4% 7.9% 8.4%
2021 63.3% 474% 66.0% 64.1% | 63.3% 31.0% 492% 50.9% | 63.3% 16.4%
2022 8.8% 282% 21.1% 0.3%
2023 0.9% 47.7%  14.5%
Sector apportionment 2, 5-year average
2011 35.7% 60.0% 45.1%
2012
2013 30.8%
2014 31.4% 40.4%
2015 158% 18.1% 35.1%
2016 276% 704% 60.1% 36.8% 322% 18.1%
2017 65.0% 68.6% 525% 59.0% | 55.0% 61.0% 37.4% 50.2%
2018 83.3% 89.7% 77.9% 72.6% | 69.6% 10.8%
2019 33.6% 428% 582% 71.3% 244% 22.3%
2020 19.3% 33.0% 30.1% 43.4% 13.0%
2021 63.3% 474% 57.8% 64.1% | 63.3% 12.6% 492% 50.9% | 63.3% 43.9%
2022 8.8% 282% 21.1% 0.3%
2023 47.7%  20.4%
Sector apportionment 3, pro rata
2011 35.7% 60.0% 45.1%
2012
2013 30.8%
2014 31.4% 40.4%
2015 158% 23.0% 35.1%
2016 276% 704% 60.1% 36.8% 322% 18.1%
2017 65.0% 68.6% 61.3% 59.0% | 55.0% 61.0% 374% 50.2%
2018 833% 89.7% T77.9% 72.6% | 69.6%
2019 33.6% 36.6% 582% 71.3% 24.4%  22.3%
2020 193% 33.0% 30.1% 43.4% 13.0%
2021 63.3% 474% 66.0% 64.1% | 63.3% 12.6% 49.2% 50.9% | 63.3% 16.4% 43.9%
2022 8.8% 282% 21.1% 0.3%
2023 477%  20.4%
2011 3.0% 60.0% 65.5%
2012
2013 38.1%
2014 14.3% 40.4%
2015 1.9% 23.0% 351% 17.1%
2016 21.4% 584% 60.1% 44.6% 13.9% 18.1%
2017 65.0% 61.0% 61.3% 59.0% | 55.0% 50.2% 75% | 37.4% 0.8%
2018 833% 83.0% T77.9% 79.3%
2019 16.9% 30.1% 582% 83.7% 22.3% 10.6%
2020 220% 30.1% 43.4% 28.5%
2021 63.3% 474% 66.0% 71.3% | 63.3% 49.2% 50.9% | 3.0% 345% 43.9%
2022 8.8%  282% 30.0% 0.3%
2023 47.7%  26.3%
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Table 3-5 Date of B season closures under a PSC limit of 75,000-chum salmon under Alternative 3, Option 1

Sector CDQ
Apportionment 3-year avg. 5-year avg. Pro rata AFA
2021 10-Jul 10-Jul 10-Jul 17-Jul
2022 20-Aug 20-Aug 20-Aug
2023
Sector CP
Apportionment 3-year avg. 5-year avg. Pro rata AFA
2021 31-Jul 31-Jul 31-Jul 31-Jul
2022 13-Aug 20-Aug 20-Aug 20-Aug
2023 26-Aug 2-Sep 2-Sep
Sector Mothership
Apportionment 3-year avg. 5-year avg. Pro rata AFA
2021 17-Jul 17-Jul 17-Jul 17-Jul
2022 6-Aug 6-Aug 6-Aug 6-Aug
2023 19-Aug 19-Aug 19-Aug 19-Aug
Sector Inshore
Apportionment 3-year avg. 5-year avg. Pro rata AFA
2021 10-Jul 10-Jul 10-Jul 10-Jul
2022 30-Jul 30-Jul 30-Jul 23-Jul
2023 19-Aug 19-Aug 19-Aug 19-Aug

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

Table 3-6  Estimates on the amount of potentially forgone B season pollock harvest (mt) and the amount of
forgone harvest represented as a percent of B season total for Alternative 3, Option 1 under a
75,000-chum salmon PSC limit, 2021 -2023

CDQ CP M Cv
vear | oM AgiofB | Pollock  AS%OfB | Tohook  ASO6ofB | Ol AsgofB
arvest harvest harvest
season total | harvest (mt)  season total season total season total
(mt) (mt) (mt)
Sector apportionment 1, 3-year average
2021 59,756 77.9% 125,523 474 43,980 66.00% 242,240 71.3%
2022 579 0.9% 34,084 16.3% 15,107 28.2% 78,690 30.0%
2023 26,751 10.7% 33,315 53.4% 85,628 26.3%
2021 59,756 77.9% 125,523 47.4% 43,980 66.0% 242,240 71.3%
2022 579 0.9% 18,381 8.8% 15,107 28.2% 78,690 30.0%
2023 13,570 5.4% 33,315 53.4% 85,628 26.3%
Sector apportionment 3, pro rata
2021 59,756 77.9% 125,523 47.4% 43,980 66.0% 242,240 71.3%
2022 579 0.9% 18,381 8.8% 15,107 28.2% 78,690 8.8%
2023 13,570 5.4% 33,315 53.4% 85,628 5.4%
2021 48,589 63.3% 125,523 47.4% 43,980 66.0% 242,240 71.3%
2022 18,381 8.8% 15,107 28.2% 104,821 39.9%
2023 33,315 53.4 % 85,628 26.3%
Source: NMFS Alaska Region CAS, data compiled by AKFIN.
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Alternatives 2 or 3 would make it more challenging for fishermen to catch the full B season TAC without
changing their fishing behavior to avoid chum salmon PSC during the B season. If the pollock TAC was
not fully harvested under Alternatives 2 or 3, fishing would have less of an impact on the stock compared
to status quo. As such, these chum salmon PSC management measures are not expected to result in
adverse impacts to the pollock stock in terms of total removals by the fishery.

However, reducing catches below the pollock TAC could result in higher adult pollock biomass in the
areas fished during the B season. The direct impacts of lower catches would vary depending on the
trophic relationship to pollock (i.e., prey or predator). Future impacts of reduced fishing could affect stock
dynamics and density dependence processes, if there were large and consistent reductions in pollock
harvest. For example, higher stock sizes could affect the average size of pollock due to prey limitation
(and hence density-dependent reductions in somatic growth). Smaller-sized adult pollock may have lower
reproductive potential yet cause higher density-dependent mortality and increased cannibalism. Higher
levels of adult pollock biomass have historically resulted in lower levels of recruitment. Any changes to
prosecution rates in the Bering Sea pollock fishery would be accounted for in the stock assessment as well
as any impacts on size-composition of the pollock stock that was detectable in the EBS trawl survey.

3.1.1.4 Alternative 4

Alternative 4 would not result in adverse impacts to the pollock stock. The pollock fleet has operated
under the salmon bycatch IPAs since 2010, and the provisions under Alternative 4 largely reflect the
fleet’s operations in recent years.

3.1.1.5 Alternative 5

A triggered corridor closure under Alternative 5 would require a sector to stop fishing inside the area
from the date the limit was reached until September 1, but fishing could continue outside the corridor.
In general, it is assumed that a sector displaced from a corridor would continue to fish outside the area
if they are able to do so to fully utilize its pollock allocation. As such, Alternative 5 does not have the
same implications for the stock as Alternatives 2 or 3. Fleet movement under Alternative 5 is addressed
in depth in (Section 3.2.4.4). As noted there, the analysis expects displaced pollock catch would occur
within the historical footprint of the fishery. Thus Alternative 5 is not expected to have adverse effects
on the pollock stock given the ability of the stock to sustain itself regardless of any minor modifications
in the distribution of the fishery.

Alternatives 2, 3, and 5 could result in pollock catch being diverted to later in the B season compared to
status quo. A temporal shift in pollock catch is expected if the fleet must operate at a slower pace to
carefully account for the chum salmon PSC in each haul or shoreside delivery, or if equally good catch
rates cannot be realized after vessels have moved from an area. These changes could affect the temporal
and spatial distribution of the fishery, but not to a greater degree than what has been observed under
status quo.

3.1.1.6 Cumulative Effects on Pollock

Past and present human action impacting EBS pollock have been highlighted in documents
incorporated by reference including Chapter 4 and 5 of the Harvest Specifications EIS, the 2024 EBS
pollock SAFE, and AFA Program Review (lanelli 2024; NMFS 2007; NPFMC 2017), some of which
are summarized in Section 3.1.1. In particular, past and present human actions include the annual
harvest specifications process, the allowance of the directed and incidental take of pollock, the
implementation of AFA and associated rules and restrictions, and the assignment of seasonal
apportionments.
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RFAs that may have a cumulative impact with the proposed actions include authorization and
prosecution of the Bering Sea pollock fishery and climate change, described at the beginning of
Chapter 3.

Cumulative Effects of the Proposed Actions with REAs: This section inherently considers the
cumulative effects of the proposed alternatives with the assumption that the pollock fishery and associated
management structure, as well as climate change impacts (the identified RFAS), would continue. The
proposed action alternatives are not anticipated to substantially redistribute fishing effort in time or space
outside of the range of what is possible under Alternative 1. It is possible that under a chum salmon PSC
limit (Alternative 2 or 3) or potentially under a Cluster 1 corridor cap (Alternative 5) some amount of
pollock TAC may be left unharvested relative to no action. However, annual harvest specifications limit
each year’s harvest within sustainable bounds and total removals are accounted for each year in the stock
assessment. The overall optimum yield limits on harvests in the BSAI constrain harvest of all species.
Each year, OFLs, ABCs, and TACs are specified for two years at a time, as described above. Thus, the
potential for additional adverse effects on the eastern Bering pollock stock is expected to be minimal.

3.2 Chum Salmon

3.21 Biology and Distribution

Chum salmon are the most widely distributed of the Pacific salmon. In North America, chum salmon are
distributed from Yaquina Bay, Oregon in the south to the Mackenzie River, Canada in the north. In Asia
their distribution extends from Kyushu Island, Japan north to the Chukchi Peninsula and as far west as the
Lena River, Russia (Salo 1991).

Figure 3-3 Chum salmon distribution. Modified from Atlas of Pacific Salmon (August 2005).

Across their geographic distribution, return timing of chum salmon populations to their natal streams is
variable with two distinct seasonal lineages (Summer and Fall runs; Salo 1991). Within Alaska, summer
run populations return to freshwater from May to September while Fall run populations return from July
to November. Chum salmon use a diverse array of spawning habitat which range from the intertidal and
mainstems in the lower portion of river systems (similar to pink salmon), to up to 2,800 km up large
rivers such as the Yukon and Mackenzie. Fall run spawning habitat is often associated with upwelling
where warmer spring water is favorable for development. In addition to spawn timing and water
temperature, numerous environmental factors can influence incubation and emergence timing including
stream flow, dissolved oxygen levels, gravel composition, and population specific genetic variation for
development. Shortly after emergence, chum salmon fry begin their downstream migration.

Unlike coho, sockeye and Chinook salmon which can spend up to two years rearing in freshwater
habitats, chum salmon typically complete their migration to nearshore estuarine habitat, where they spend
their first couple months, within 30 days. Within Alaska, movement offshore occurs by fall when schools
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of juvenile chum salmon move into the Bering Sea and Gulf of Alaska where they spend two or more
winters. There is substantial mixing of stocks in the marine environment as they move seasonally between
the Bering Sea and Gulf of Alaska. Age at maturity is typically between two and six years of age but
varies by latitude where southern origin chum salmon typically mature at an earlier age.>

3.2.2 Abundance and Status Changes Across the North Pacific

Chum salmon are the second most numerically abundant salmon species in the North Pacific, after pink
salmon. Abundance information for chum salmon from available catch, escapement, and return data, is
provided by countries around the North Pacific including Japan, the Republic of Korea, Russia, Canada,
and the United States. From severely declining to moderately increasing, trends in population abundance
are diverse throughout their geographic range. Trends in chum salmon abundances from 2010-2020 were
mixed in Russia and Japan, ranging from stable to decreasing. In Alaska and Canada, abundance was
relatively stable from 2010-2020 but mixed in Washington (U.S.) where chum salmon abundance
decreased in Puget Sound, was stable in Hood Canal, and increased in coastal areas (NPAFMC 2023).
Over the past three to five years, however, chum salmon populations have shown decline in all regions of
the North Pacific with few exceptions (see also Appendix 3).

3.2.2.1 Hatchery Releases of Pacific Salmon from Countries Around the North Pacific

Total hatchery releases of Pacific salmon have been relatively consistent across the past decade (2014—
2023). Although Russia has increased its total hatchery production in recent years, Japan has decreased its
production (Figure 3-4). In 2023, Russia’s hatchery production of Pacific salmon was ~1.6 billion fish
which is approximately a 35% increase from the most recent five-year (2018-2022) average of ~1.2
billion fish (Figure 3-4). Notably, across all countries, hatchery releases of chum salmon have ranged
between 1.1 and 1.3 billion fish from 2020-2023 which represents a ~51%—-78% increase from the most
recent 10-year average of 0.73 billion chum salmon (2011-2020). The majority of chum salmon hatchery
production is attributed to Japan (10-year average of 1.54 billion), followed by Russia (0.88 billion) and
the United States (0.76 billion).

57 Some prior research provides qualitative information on the distribution of WAK chum salmon. A new project is underway to
develop comprehensive models for the distribution of WAK chum salmon in the marine ecosystems that integrates environmental
variables (PI: Dr. Curry Cunningham).
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Figure 3-4 Total hatchery salmon production (left) and total hatchery production of chum salmon (right) from
countries around the North Pacific rim 1960 — 2023
Source: NPAFC Hatchery Statistics. 2024. Accessed November 2024. Available: https://www.npafc.org.

The magnitude of hatchery releases of chum salmon is relevant to this analysis because the proposed
action aims to reduce chum salmon PSC in the pollock fishery to the extent practicable, particularly the
bycatch of WAK origin chum salmon. However, the majority of chum caught as bycatch in the pollock
fishery are commonly estimated to be of Asian origin (Southeast and Northeast Asia reporting groups).
The Southeast Asia reporting group is largely composed of hatchery released fish whereas both wild and
hatchery fish, in unknown proportions, comprise the Northeast Asia reporting group. From 2011-2023,
approximately 30%-55% of the chum salmon bycatch caught by the pollock fishery was attributed to the
Northeast Asia reporting group, except for 2011 and 2015 when lower proportions were observed. The
Southeast Asia reporting group has accounted for approximately 9%-20% of the total bycatch. The
highest numbers of Asia origin chum salmon occurred in 2017 and 2021 coinciding with the highest years
of total chum salmon PSC. Stock composition estimates for the chum salmon caught as bycatch in the
pollock fishery are provided with greater detail in Section 3.2.4.1.3 below.

3.2.3 Alaska Salmon Fisheries Management and Western Alaska Stock Status

ADF&G, under the direction of the Alaska Board of Fisheries (BOF), manages subsistence, personal use,
sport, and commercial chum salmon harvests within Alaska out to the three-mile limit. ADF&G also
manages some commercial and sport fisheries for salmon in the EEZ, in accordance with the Pacific
Salmon Treaty and other federal law, where management is either delegated to the state through the FMP
or fisheries are not included in the FMP. Commercial fishing for salmon in the EEZ waters of the Bering
Sea is not authorized.

The first priority for management is for conservation or to meet spawning escapement goals in
order to sustain salmon resources for future generations. The Alaska State Constitution, Article VII,
Section 4, states that “Fish, forests, wildlife, grasslands, and all other replenishable resources belonging to
the State shall be utilized, developed, and maintained on the sustained yield principle, subject to
preferences among beneficial users.” In 2000, the BOF adopted the Sustainable Salmon Fisheries Policy
(SSFP; 5 AAC 39.222), which defines sustained yield to mean an average annual yield that results from a
level of salmon escapement that can be maintained on a continuing basis; a wide range of average annual
yield levels is sustainable, and a wide range of annual escapement levels can produce sustained yields (5
AAC 39.222(f)(38)).
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The SSFP contains five fundamental principles for sustainable salmon management, each with criteria
that are used by ADF&G and the BOF to evaluate the health of the state’s salmon fisheries and address
any conservation issues and problems as they arise (5 AAC 39.222(c)(1-5).

A healthy salmon stock is defined as a stock of salmon that has annual runs typically of a size to meet
escapement goals and a potential harvestable surplus to support optimum or maximum yield (5 AAC
39.222(f)(16). In contrast, a depleted salmon stock is defined as a stock of salmon for which there is a
conservation concern (5 AAC 39.222(f)(7). Further, a stock of concern is defined as a stock of salmon
for which there is a yield, management, or conservation concern (5 AAC 39.222(f)(35)). Yield concerns
arise from a chronic inability to maintain expected yields or harvestable surpluses above escapement
needs. Management concerns are precipitated by a chronic inability to maintain escapements within the
bounds, or above the lower bound of an established goal. A conservation concern may arise from a
chronic inability to maintain escapements above a sustained escapement threshold.

Escapement is defined as the annual estimated size of the spawning salmon stock. Quality of the
escapement may be determined not only by numbers of spawners, but also by factors such as sex ratio,
age composition, temporal entry into the system, and spatial distribution within salmon spawning habitat
((5 AAC 39.222()(10)). Scientifically defensible salmon escapement goals are a central tenet of fisheries
management in Alaska. It is the responsibility of ADF&G to document, establish, and review escapement
goals, prepare scientific analyses in support of goals, notify the public when goals are established or
modified, and notify the BOF of allocative implications associated with escapement goals.

The key definitions contained in the SSFP with regard to scientifically defensible escapement goals and
resulting management actions are biological escapement goal (BEG), an optimal escapement goal (OEG),
sustainable escapement goal (SEG), and sustained escapement threshold (SET). The definitions of BEG,
OEG, and SEGs and their use in chum salmon fisheries management are summarized in Appendix 2.

3.2.3.1 Western Alaska Chum Salmon Stock Status

This section provides information on the status of Western Alaska chum salmon stocks. For purposes of
this document, “Western Alaska chum salmon” refers to those stocks occurring from Bristol Bay north
through Kotzebue Sound and includes stocks from Bristol Bay, Kuskokwim, Yukon, Norton Sound, and
Kotzebue Sound management areas. Further information on subsistence and commercial chum salmon
harvests is provided in Sections 4.3.3 and 4.3.3.2.%8

Chum salmon have historically been abundant throughout Western and Interior Alaska rivers. In the
Kuskokwim Region, LK and TK holders have noted the historically abundant chum salmon throughout
the region by their distinct “stink™ as their carcasses historically exuded when decomposing by the tens of
thousands in tributaries. However, beginning in 2020, WAK chum salmon runs declined dramatically and
nearly all river systems had chum salmon run sizes below recent year averages with run sizes similar to
those observed in the previous record poor run of 2000. In 2021, indices of chum salmon abundance in
Norton Sound, the Yukon River, and the Kuskokwim River were all at the lowest abundance in the time
series. Of the 13 chum salmon escapement goals assessed in the Western Alaska region, only two were
met in 2021 (both in Norton Sound). In 2022, most Western Alaska chum salmon abundance indices
increased slightly from 2021 however abundance indices for some stocks were the second lowest in the
time series (e.g., Yukon River). In 2023, Western Alaska chum salmon abundance indices again increased
slightly from the previous year in most areas but remain at very low levels. Escapement goals were met
for five of the ten chum salmon stocks assessed across the region, but all stocks had below average
abundance.

58 Additional data is not included on personal use or sport fishing for Western Alaska chum salmon because extremely limited effort
occurs through these methods of harvesting; however, Table 3-7 highlights years where opportunities were provided.
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Yukon Area: Total summer and fall chum salmon abundance estimates are available based on full run
reconstructions for each stock. In 2021, both Yukon River summer and fall chum salmon runs were the
lowest in the time series 1978-2023, with a combined summer and fall chum salmon run size of 251,000
fish. Although run sizes increased in 2023 for both summer and fall chum salmon, they were well below
average and still some of the lowest in the time series.
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Figure 3-5 Yukon River chum salmon run size, 1978-2023 Source: ADF&G.

Kuskokwim Area: While total chum salmon run abundance estimates are not available in the
Kuskokwim area, there are relative indices of abundance, including the Bethel Test Fishery in the lower
river and the Kogrukluk River weir in the upper river. Available data from mainstem enumeration and
tributary spawner escapement monitoring projects all show a decline beginning in 2020. In 2021, the
Bethel Test Fishery cumulative catch per unit effort (CPUE) and the Kogrukluk River weir chum salmon
abundance estimates were the lowest in the time series. In 2023, the Bethel test fishery CPUE increased
significantly but environmental conditions prevented the Kogrukluk River weir from providing reliable
estimates of chum salmon escapement. The Kuskokwim area has additional abundance information that
can help provide context on the status of chum salmon stocks in the area. These include the Kwethluk
River weir, George River weir, Salmon River weir, Takotna River weir, and the Kuskokwim River sonar,
which provide indices of abundance with varying levels of reliability and representativeness of the total
chum salmon abundance.
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Figure 3-6 Kuskokwim River chum salmon including the Kogrukluk River Weir escapement and cumulative
CPUE from the in-river Bethel test fishery, 1984-2023
Source: ADF&G.

Norton Sound Area: In the Norton Sound area, chum salmon escapement goals were met in two of the
four rivers in both 2020 and 2021. All four escapement goals were met in 2022 and at least two of the
four were met in 2023. Unlike most Western Alaska chum salmon stocks, which have been abundant
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historically, northern Norton Sound chum salmon abundance has been variable with prolonged periods of
poor productivity. While important chum salmon stocks exist throughout Norton Sound, the only total run
size estimate is for Kwiniuk River chum salmon in northern Norton Sound. However, a run reconstruction
from this single system may not be a consistently reliable indicator for the whole Norton Sound region.
Figure 3-7 shows chum salmon abundance trends for the Norton Sound region (1997-2023) based on a
standardized minimum index of the Snake, Nome, Eldorado, and North Rivers as well as total harvests.
approach that is more representative of the chum salmon returns across several management subdistricts
within the Norton Sound region.
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Figure 3-7 Standardized minimum index composed of the sum of the Snake, Nome, Eldorado, North Rivers
Weir/Tower/Escapement and total Norton Sound harvests, 1997-2023
Source: ADF&G.

Chum salmon support regionally important subsistence, commercial, personal use, and sport fisheries.
However, the chum salmon run declines in recent years have resulted in some management areas not
meeting some or all escapement goals as well as restrictive management actions on commercial, sport,
and subsistence harvests of chum salmon (see Table 3-7).
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Table 3-7 Summary of Western Alaska chum salmon stock status, 2020 to 2023

Stock Abundance Escapement met Restrictions Imposed on harvests 2020 to 2023?
2020 to 20237 Subsistence Commercial Sport
Nushagak Below average 0 of 1 (all years) No (all years) No (all years) No (all years)
(all years)
Kuskokwim | Below average b
Bay | (all years) NS (all years) No (all years) Yes (all years) No (except 2023)
. Below average | 1 of 1 (2020) - Limited (2020,
KUSOWIM | (all years) 0 of 1 (2021, 2022) zgisclellTZI:)eZdO) 2021) Yes (except 2020)
NS (2023) P No (2022, 2023)
. Below average | 1 of 1 (2020) . -
v rer | hens | oors oo | LN Limies ooy e | LTS0S
0 of 2 (2022) ’ (2021, 2022, 2023) '
Run 10f 1 (2023) (2021, 2022) 2021, 2022
vukon River Below average | 1 of 4 (2020)° Limited (2020);
Fall Run (all years) 0 of 5 (2021, 2022) | yes (2021, 2022, | Yes (all years) Yes (all years)
3 0f 5(2023) 2023)
Norton BTI'OW average 1 7 of 4 (2020, 2021) No in 2020, 2021,
oo (all years) 4 of 4 (2022) No (all years) | Limited (all years) | 2022
2 of 3 (2023) Limited in 2023
Below average b L
Kotzebue (except 2022) NS (all years) No (all years) Limited (all years) No (all years)

2Includes performance for the subset of goals that were assessed. Some escapement goals were not assessed for various logistical

reasons, including funding and weather.

5 NS = No survey, escapement goal was not assessed.
¢Includes 2 U.S./Canada escapement goals for the Yukon fall run in all years.

3.2.3.1.1 Environmental Factors Related to Western Alaska Chum Salmon Declines

This section provides information on the different factors linked to Western and Interior Alaska chum
salmon declines organized by the environmental stressors chum salmon encounter at different life stages
as depicted in Figure 3-8.
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Figure 3-8 Life history cycle of chum salmon (modified from the draft Alaska Salmon Research Taskforce
October 2023 report) with yellow shading indicating the ages encountered as bycatch in the
pollock fishery

Western and Interior Alaska chum salmon eggs, fry, and smolt are susceptible to freshwater climate and
environmental changes. Changes in oxygen levels, turbidity and flow, the timing of ice break-up, and
bank erosion can affect survival of eggs and chum salmon fry during outmigration and may result in a
mismatch in prey availability during early marine life (Bash et al., 2001; Beechie et al., 2022; Carey et al.,
2021).

Chum salmon originating from Western and Interior Alaska river systems use the Bering Sea as habitat in
their first summer before migrating to the Gulf of Alaska their first winter. The early marine phase is a
critical time for juvenile salmon because they need to grow quickly to escape predation and build energy
reserves to survive their first winter at sea (Farley 2009). Early marine survival is generally positively
associated with adult returns (Kondzela et al., 2016). However, this positive association between early
marine survival (as measured by juvenile abundance) and adult returns was not observed for fall chum
salmon starting in 2016, which coincided with the start of marine heatwaves in both the Bering Sea and
Gulf of Alaska ecosystems (Farley et al., 2024).

The recent marine heatwaves in the were found to increase chum salmon metabolic rates while
simultaneously destabilizing the base of the marine food web. At the same time, juvenile chum salmon
energy condition and stomach fullness decreased, likely due to decreased prey availability, increased
metabolisms, and lower quality prey items (e.g., eating more jellyfish as lipid rich prey items were
unavailable; see Farley et al., 2024).

In the marine environment, WAK chum salmon are also affected by increases in pink salmon and Asian-
origin hatchery chum salmon during early marine life and while foraging during summer in the Bering
Sea (Ruggerone & Agler 2008). This competition for resources in conjunction with warming water
temperatures may have increased reliance on low-quality prey items such as gelatinous zooplankton.
Prolonged reliance on prey with low nutrient densities can affect growth, susceptibility to disease and
pathogens, reproduction, and mortality.

Both Western scientific research (e.g., Oke et al. 2020) and LK/TK indicate that chum salmon spawners
today are smaller than in decades prior. Smaller salmon, impacted by poor marine feeding conditions and
climate change, exhibit reduced fecundity (egg production/reproductive capacity). Fewer eggs translates
into fewer juvenile salmon entering the life cycle, reinforcing population declines (see Section 4.3.3.2.3,
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Appendix 8-4). Sea surface temperature has been correlated with the average size of chum salmon at
maturity, as well as with both early and late marine growth during first and last marine occupancy seasons
(Oke et al., 2020). WAK chum salmon had high marine mortality in years with unusually cold sea surface
temperature, however, growth rates also declined when sea surface temperature increased by 2°C above
the warmest sea surface temperature during studies offshore of the Yukon and Kuskokwim rivers during
2002-2007 (Farley 2009).

Additional factors affecting juvenile chum salmon that can be broadly attributed to climate change
include changes in predator density, and increased pathogen load (Yasumiishi et al., 2020). For instance,
the presence of parasites, such as Ichthyophonus, has been linked to mortality in Yukon River Chinook
salmon, and likely has similar effects on chum salmon, especially when environmental conditions favor
parasite outbreaks. Warmer waters and changing ecological interactions due to climate change are likely
contributing to increased disease prevalence (Zuray et al., 2012).

Western and Interior Alaska chum salmon again face freshwater climate and environmental changes when
they return to river systems as adult spawners. Water above or below the optimal range can alter
metabolic needs and spawning success and changes in stream discharge or oxygen levels can negatively
affect survival of migrating adults (Carey et al., 2021). A large spawning migration mortality event due to
warm stream temperatures, hypoxia, and pathogen infections was documented for summer run chum
salmon in the Koyukuk River in 2019, largely affecting pre-spawn migrating fish (Westley 2020). Low
water levels, warm temperatures, significant algae blooms, and a large quantity of chum salmon migrating
decreased dissolved oxygen in the water, resulting in a significant die-off in the Kobuk River drainage in
2014 (Braem et al., 2018).

Many other environmental changes have been observed across Western and Interior Alaska, but it is not
clear how they may impact chum salmon abundance. For example, communities across the region have
experienced warmer winter temperatures, increased precipitation, decreased ice thickness, delayed freeze-
up, less predictable break-up timing, thawing permafrost, algae blooms, an increase in beaver dam
prevalence, increased Northern pike populations and increased bear populations (Ahmasuk & Trigg,
2007; Braem et al., 2018; Godduhn et al., 2020; Mikow et al., 2019).

3.2.3.1.1.1 Traditional Knowledge of Chum Salmon Declines

The following section provides information on factors leading to chum salmon declines, based on TK
held by residents of the Yukon and Kuskokwim regions. It was prepared by TCC and KRITFC.
Additional, related information can be found in Appendices 7 and 8. It specifically covers the Yukon and
Kuskokwim regions in which TCC and KRITFC respectively have special expertise, though information
may also be relevant to other regions of Western and Interior Alaska dependent upon chum salmon and
impacted by this action.

Yukon and Kuskokwim region TK holders share that traditional foods are sentient and respond to the
behaviors and needs of people. When an animal or plant appears to a person, it is willingly offering itself
to be taken and used for food, medicine, clothing, or other materials. To not take the being when it
appears offends it, and it might not return to that person or place again because it feels it is no longer
needed. In the words of one Yup’ik Elder:

“You know in the old days, the uses [of chum salmon] were multifold. We ate them and our dogs
ate them. In the old days, they were used a lot. And I still think of what the old people say: you
use them, they will come back in numbers. It’s just like I see the muskrats now. We quit hunting
them and they 're disappearing.” — Robert Lekander, July 2023, KRITFC archives

Contemporary salmon fishery management aims to conserve salmon spawners by allowing spawning
salmon to pass through. However, a management approach that dictates when, where, and how people can
fish contradicts Indigenous stewardship principles (Voinot-Baron 2019). With guidance from Elders,
people take only what was needed at the time it was meant to be taken and without wasting it. To not be
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able to take salmon when salmon are in the river—when it is time to take salmon—poses a threat to food
and cultural security and offends the salmon such that they may not return.

TK says salmon, once harvested, must be attentively monitored while drying and smoking to ensure it
dries properly without flies/maggots or rot. Workspaces for processing fish must be cleaned so as to
respect fish to come, and bones and scraps are to be properly disposed of; in Yup’ik communities of the
lower Kuskokwim, traditional disposal is burial in the ground (Fienup-Riordan et al. 2020). The failure to
adhere to these practices of care, and instead to disrespect and waste salmon, contributes to salmon
declines. As noted in Fienup-Riordan et al. 2020:

Such careless treatment [of bones, scraps, and food], many believe, will cause the animals and
plants to dwindle. Annie [Nelson] (March 2017:66) concluded: ‘Because food is stepped on,
some fish are declining in numbers..."” (Fienup-Riordan et al. 2020:78).

TK holders additionally hold that salmon bycatch, as a form of wasteful and careless treatment of
salmon—as a spiritual and physical offense to these fish—contributes to chum salmon declines.
Similarly, TK holders from the Kuskokwim have expressed that catch-and-release sport fishing also
disrespects salmon by playing with food, thus contributing to salmon declines.

Declines in salmon and at times the criminalization of traditional hunting and fishing practices have
disrupted the spiritual relationship of salmon and people (Stevens & Black 2019), as well as the Elder-
youth interactions that often occurred at fish camp (see Section 4.4.3.2). The dissolution of these
relationships has also contributed to salmon declines: “The root cause of the decline of fish is that young
people are no longer instructed... Along with lack of instruction, the decline of fish is believed to be a
product of discord and lack of consensus among people” (Fienup-Riordan 2020:109).

The Council must balance the National Standards when making management recommendations to NMFS.
Underpinning the Council’s decision-making process are values that are reflected in management
objectives. For instance, National Standard 1 requires “conservation and management measures shall
prevent overfishing while achieving, on a continuing basis, the optimum yield from each fishery for the
U.S. fishing industry.” A concept like “optimum yield” is commonplace in federal fisheries management
but may not align with TK and Indigenous value systems, as described in Appendices 7 and 8. Rather,
traditional fishery stewardship has been guided by Elders’ TK is centered around the values of sharing,
avoiding waste, taking only what is needed in the season it appears, and carefully attending to fish from
gravel to table. TK from these regions holds that, in addition to the environmental factors described
above, the anthropogenic factors discussed here accumulate over time and have contributed to the recent
declines (see Appendices 7 and 8; KRITFC 2021).

3.2.4 Effects of the Alternatives on Chum Salmon
3.24.1 Alternative 1

Alternative 1 would retain the current regulations for chum salmon bycatch management which includes
the Chum Salmon Savings Area as a backstop measure and the RHS program for chum salmon avoidance
(see Section 2.2). The proposed action is focused on the Bering Sea pollock fishery because it has
encountered the majority of chum salmon PSC compared to all other BSAI groundfish fisheries.
Additionally, approximately 99% of the pollock fishery’s chum salmon bycatch was encountered during
the B season (see Table 3-8).
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Table 3-8  Chum salmon PSC (numbers of fish) in all BSAI groundfish fisheries compared to the Bering
Sea pollock fishery and pollock fishery chum salmon PSC as percent of total, 2011-2023

Chum salmon PSC in B season chum
Chum salmon Annual chum the pollock fishery as B season chum salmon PSC in the
PSC in all BSAI  salmon PSC in salmon PSC in
Year percent of total chum pollock fishery as
groundfish the pollock salmon PSC in all BSAI the pollock ercent of annual
fisheries fishery . fishery P
groundfish fisheries total

2011 194,783 191,435 98.3% 191,313 99.9%
2012 23,138 22,183 95.9% 22,172 99.9%
2013 126,463 125,316 99.1% 125,114 99.8%
2014 223,867 219,442 98.0% 218,886 99.7%
2015 241,491 237,752 98.5% 233,085 98.0%
2016 346,000 343,001 99.1% 339,236 98.9%
2017 469,769 467,678 99.6% 465,848 99.6%
2018 307,367 295,062 96.0% 294,675 99.9%
2019 354,681 347,882 98.1% 346,671 99.7%
2020 344,849 343,625 99.6% 343,094 99.8%
2021 548,752 546,042 99.5% 545,901 99.9%
2022 243,695 242,375 99.5% 242,309 99.9%
2023 113,478 112,294 99.0% 111,843 99.6%
Average 272,179 268,776 98.5% 267,704 99.6%

Source: NMFS Alaska Region Catch Accounting System, data compiled by AKFIN.
3.2.4.1.1 RHS Program for Chum Salmon Avoidance

The RHS program identifies hot spots on the pollock fishing grounds where salmon bycatch rates are
observed to be higher and closes these areas to pollock fishing for a period of time. The thresholds for hot
spot closures are set in the IPAs. The program is designed to create incentives for pollock fishermen to
keep their bycatch rates low to not risk losing access to good fishing grounds in a given week. A CP
representative reported in the 2020 Vessel Master Survey that “...during the B season, there were areas
that had a lot of chum salmon we tried to avoid or had to move out.”® The exact timing and location of
RHS closure areas vary year-to-year because they are based on inseason bycatch rates, but it is common
for closures to be implemented near the Alaska Peninsula and northwest of Unimak Pass (Figure 3-9).

% The Amendment 91 Chinook Economic Data Report (EDR) has three reporting requirements, which include a mandatory census
survey of the vessel masters. The Vessel Master Survey contains information reported by the vessel master on how the IPA
incentives affected vessel behavior, Chinook salmon bycatch conditions compared to the last two years, if/how fishing trips were
affected by Chinook salmon PSC, among other factors.
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Figure 3-9 Rolling hotspot closure areas for chum salmon avoidance, 2017-2023
Source: Sea State.

Table 3-9 and Table 3-10 provide the dates RHS closures took effect, the size of the closure area in square
miles, and the number of vessels that were excluded from the area for the inshore and offshore
components from 2018-2023 which are the years comparable data were available. As shown, RHS
closures for chum salmon avoidance were most frequently implemented in July, and it was common for
multiple closures to be in effect during the same week. The size of the RHS closure areas varied
depending on when and where the closure area was implemented. Closure areas are largest East of 168
degrees West longitude in June and July to match the time and areas when Western Alaska chum salmon
are more likely to be encountered (see Section 2.2.1.1).

During the analyzed period, 47 RHS closures were implemented for the inshore sector and 77 RHS
closures applied to the CP and mothership sectors. The CP and mothership sectors were subject to a
higher number of closure areas because their IPAs require the use of fleet-wide data, so hotspots
identified for the inshore sector also apply to CPs and motherships if they are fishing in similar areas. The
average size of a RHS closure for the inshore sector was 803 sq. miles in June and July compared to 759
sg. miles in August and September. The average size of a closure area for the CP and mothership sectors
was 783 sg. miles in July and July compared to 709 sq. miles in August and September (2018-2023). No
RHS closure areas for chum salmon avoidance applied to any sector in the month of October during the
analyzed period.

Regulations at 50 CFR 679.21(f)(12)(iii)(E)(8) require IPAs representatives to report program violations.
There were no reported instances of vessels governed by the IPAs and excluded from the RHS closures
fishing inside of them. The Vessel Master Survey also indicates it has not been common practice for
vessels that are allowed to fish inside a closure based on their tier status to do so. For example, a CV
representative reported “even if we are Tier 1, we still generally avoid salmon closures and don’t even
fish around the perimeter of them. Every once in a while, we will be tempted to fish in a closure if we are
Tier 1 if we have a very reliable source that it is clean again” in the 2020 survey.

Chum Salmon Bycatch Management Preliminary DEIS 86



Table 3-9 Date of chum salmon RHS closure implementation, size of closure area in square miles (sq. mi), and the number of vessels excluded from the

closure area (Tier 2 vessels) for the inshore sector, 2018-2023

Date 1-Jul 6-Jul 6-Jul 13-Jul 20-Jul 27-Jul 3-Aug 10-Aug 28-Sep

2018 Area Closed (sg. mi) 576 392 1,384 713 455 657 816 816 321
Vessels Excluded 0 50 50 48 44 28 26 32 21
Date 1-Jul 5-Jul 19-Jul 19-Jul 13-Sep 13-Sep

2019 | Area Closed (sg. mi) 1,782 512 490 485 165 75
Vessels Excluded 0 20 13 13 4 4
Date 3-Jul 31-Jul 7-Aug 21-Aug 28-Aug 4-Sep 11-Sep 18-Sep

2020 | Area Closed (sg. mi) 459 512 94 135 326 628 628 291
Vessels Excluded 2 19 24 21 26 18 15 19
Date 2-Jul 2-Jul 9-Jul 16-Jul 23-Jul 30-Jul 6-Aug 6-Aug 13-Aug 13-Aug

2021 | Area Closed (sg. mi) 600 432 597 1,828 2,529 320 2,520 534 689 2,520
Vessels Excluded 35 35 36 36 41 33 26 26 23 23
Date 22-Jul 29-Jul 29-Jul 5-Aug 12-Aug 19-Aug 19-Aug

2022 Area Closed (sg. mi) 2,013 1,474 276 2,128 534 1,183 440
Vessels Excluded 16 33 33 17 15 24 24

2023 Date 21-Jul 21-Jul 28-Jul 28-Jul 25-Aug 25-Aug 1-Sep
Area Closed (sq. mi) 866 1,149 276 1,149 477 297 691
Vessels Excluded 21 21 31 31 14 14 12

Source: Sea State
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Table 3-10 Date of chum salmon RHS closure implementation, size of closure area in square miles (sq. mi), and the number of vessels excluded from
the closure area for the CP and mothership sectors, 2018-2023

Date 29-Tun 29-Jun 3-ul  6-Jul  6-Jul  6-Jul  6-Jul 10-Ful 13-Jul 17-Jul 20-ul 24-Jul 27-ul 3-Aug 7-Aug 10-Aug 14-Aug 4-Sep 25-Sep 28-Sep
2018 |AreaClosed(so.mi) | 187 576 195 195 505 1384 392 449 449 382 455 455 657 816 643 816 816 237 311 31
Vessels Excluded 8 8 § 7 7 7 7 7 0 10 7 7 5 1 1 1 1 0 1 1
Date 2-ul 5-Jul 19-Jul 19-Jul 2-Aug 2-Avg 23-Aug 30-Aug 13-Sep
2019 |AreaClosed (sq.mi) [ 1782 512 490 485 490 109 331 496 165
Vessels Excluded 0 0 0 o 4 4 5 1 1
Date 31-Jul 7-Aug 14-Aue 21-Aug 28-Aug 4-Sep 11-Sep 18-Sep
2020 |AreaClosed(sq.mi) [ 512 94 139 398 326 628 628 291
Vessels Excluded 1 2 3 8 7 2 3 4
Date 2l 2-Jul o 9-Jul 16-Jul 23-Jul 30-Jul 6-Aug 6-Aug 13-Aug 13-Aug 27-Aug 10-Sep
2021 |AreaClosed (sq.mi) | 600 432 597 1828 2529 320 534 2520 689 2520 551 862
Vessels Excluded il 1 1 6 7 6 4 4 2 1 4 1
Date 15-Jul 15-Jul 22-Jul 26-Jul 29-Tul 29-Jul 2-Aug 2-Aug 5-Aug 5-Aug 12-Aug 16-Aug 19-Aug 19-Aug 23-Aug 23-Aug 26-Aug 30-Aug 2-Sep
2022 |AreaClosed (sq. mi) {1,008 1115 2013 276 1474 276 2128 276 495 2128 534 129 1183 440 1519 371 1223 163 825
Vessels Excluded 2 2 4 4 2 2 2 2 2 2 1 1 2 2 4 4 4 6 5
Date 7-ul 21-Jul 21-Jul 28-Jul 28-Jul 25-Aug 25-Aug 25-Aug 1-Sep
2023 |AreaClosed (sq. mi) {1444 866 1149 276 1149 1165 297 477 691
Vessels Excluded 1 0 0 2 2 0 0 0 1

Source: Sea State
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3.2.4.1.2 Chum Salmon Bycatch Levels and Trends Under Status Quo

From 2011-2023, an average of 267,704 chum salmon were caught during the B season pollock fishery.
During the same period, the majority of chum salmon PSC was encountered by the inshore sector (56%)
followed by the CP sector (28%), mothership sector (9%), and CDQ (7%).

Table 3-11 Chum salmon bycatch (humber of fish) during the B season pollock fishery broken out by sector
and fleet total, 2011-2023

Year CDQ CP Mothership Inshore Total
2011 3,758 44,299 24,399 118,857 191,313
2012 200 1,928 977 19,067 22,172
2013 554 10,229 3,835 110,496 125,114
2014 2,407 63,066 8,091 145,322 218,886
2015 4,650 40,046 14,046 174,343 233,085
2016 15,975 134,750 43,629 144,882 339,236
2017 87,058 207,355 16,825 154,610 465,848
2018 26,586 99,447 21,303 147,339 294,675
2019 15,726 113,287 44,860 172,798 346,671
2020 8,582 77,137 19,743 237,632 343,094
2021 55,663 97,917 50,542 341,779 545,901
2022 6,365 71,786 32,262 131,896 242,309
2023 3,358 22,499 19,099 66,887 111,843
Average 17,760 75,673 23,047 151,224 267,704

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

Figure 3-9 be shows the spatial distribution of the pollock fleet’s chum salmon bycatch in recent years
(2019-2023) broken out by monthly periods during the B season: June and July, August, and September
to November 1. Chum salmon are typically encountered in higher numbers in the eastern portion of the
pollock fishing grounds near the Alaska Peninsula. This aligns with the hotspot closure areas portrayed in
Figure 3-9 above. Additionally, chum salmon bycatch levels were typically highest in August, but higher
bycatch also occurred in June and July in 2021.

Figure 3-11 shows each pollock sector’s B season bycatch by genetic cluster area from 2011-2023. A
map of the genetic cluster areas is available in Figure 1-6 for reference. Geneticists at the Alaska Fisheries
Science Center’s Auke Bay Lab use the genetic “cluster areas,” based on an analysis of the environmental
and economic drivers of the pollock fishery by Haynie & Pfeiffer (2013), to show spatial variation in the
genetic stock composition estimates of chum salmon caught as bycatch during the B season. The ordering
of areas increases sequentially, moving from east to west (i.e., Cluster 1 is closest to the Alaska Peninsula
and Cluster 4 is furthest northwest.

In Cluster 1, the majority of chum salmon bycatch is encountered by the inshore sector (purple). In some
years (2017 and 2021), CPs encountered higher bycatch levels in Cluster 1, but typically this sector’s
bycatch was encountered in Clusters 2, 3, and 4. There are operational differences among the sectors that
influence their bycatch avoidance strategies. For instance, the vertical integration of CPs affords them
greater flexibility in where they target pollock during the B season. Mothership CVs deliver one haul at a
time to the mothership and must coordinate their deliveries. Inshore CVs are limited in how far they can
travel to find good fishing grounds and/or avoid different PSC because their shore-based processors have
a 48-hour delivery requirement. The operating range of these vessels is largely determined by their hold
capacity, whether the vessel has a refrigerated seawater hold cooling systems, and horsepower.
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Figure 3-10 Spatial distribution of B season chum salmon bycatch (numbers of fish) in the Bering Sea
pollock fishery during June and July, August, and September to November 1 from 2019-2023.
Cluster 1 is shown in red, Unimak area in yellow, and Cluster 2 in blue.

Source: NMFS Alaska Region CAS.
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Figure 3-11 Pollock sector’s B season chum salmon bycatch (numbers of fish) by Cluster Area, 2011-2023

3.2.4.1.3 Chum Salmon Genetic Stock Composition Estimates

The chum salmon taken as bycatch in the pollock fishery originate from Alaska, the Pacific Northwest,
Canada, and Asian countries along the Pacific Rim. NMFS-certified observers onboard each pollock
vessel or stationed at a shore-based processing facility collect biological samples from the salmon taken
as bycatch to determine the stock of origin (1 in 10 Chinook salmon and 1 in 30 chum salmon). Six
genetic reporting groups are used to determine where the chum caught as bycatch in the pollock fishery
originate from: Southeast Asia, Northeast Asia®®, Coastal Western Alaska (CWAK)®L, Upper/Middle
Yukon (includes Yukon River fall chum and some Yukon River summer chum populations), Southwest
Alaska, and Eastern Gulf of Alaska/Pacific Northwest. WAK chum salmon” refers to the combined
Coastal Western Alaska and Upper/Middle Yukon reporting groups.

Chum salmon attributed to the Northeast and Southeast Asia reporting groups were encountered in higher
proportions in most years. On average, the chum salmon caught as bycatch from the CWAK and
Upper/Middle Yukon reporting groups accounted for 14.8% and 3.8% of the B season, respectively.
WAK chum salmon accounted for 18.6% of the B season bycatch (on average), ranging from a low of
4,701 fish in 2012 to a high of 93,170 fish in 2017 (see Table 3-12).

% The Southeast Asia reporting group is primarily composed of hatchery released fish whereas the Northeast Asia reporting group
is a mix of hatchery and wild salmon, although the exact proportion of hatchery and wild salmon within the Northeast Asia reporting
group is unknown.

61 CWAK reporting group includes river systems extending from the Norton Sound region in the north south to Bristol Bay.
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Table 3-12 Estimated mean proportion and number of chum salmon caught as bycatch from each genetic stock reporting group compared to the total
B season chum salmon bycatch (hnumber of fish), 2011-2023

Total B NE. Asia SE. Asia E. GOA/Pacific Southwest Coastal Western Upper/Middle Western Alaska
season T T Northwest Alaska Alaska Yukon Combined
chum
Year salmon Mean Est. # Mean Est. # Mean Est. # Mean Est. # Mean Est. # Mean Est. # Mean Est. #
PSC
2011 191,313 18.4% 35,202 | 17.3% 33,098 | 37.8% 72,318 1.5% 2,870 16.2% 30,993 8.9% 17,027 | 25.1% 48,020
2012 22,172 38.9% 8,625 20.3% 4,501 17.6% 3,902 2.0% 443 13.8% 3,060 7.4% 1,641 21.2% 4,701
2013 125,114 449% 56,164 | 14.7% 18,329 | 14.8% 18,452 1.4% 1,752 18.1% 22,633 6.3% 7,782 24.4% 30,415
2014 218,886 37.4% 81,907 | 185% 40,560 | 23.6% 51,701 0.7% 1,445 17.7% 38,699 2.1% 4,553 19.8% 43,252
2015 233,085 17.5% 40,790 9.7% 22,609 | 51.4% 119,806 | 1.6% 3,729 16.0% 37,294 3.9% 9,090 19.9% 46,384
2016 339,236 30.5% 103,467 | 8.8% 29,853 | 34.9% 118,393 | 1.3% 4,410 19.3% 65,473 5.3% 17,980 | 24.6% 83,453
2017 465,848 46.1% 214,756 | 15.7% 73,138 | 15.0% 69,877 3.2% 14,907 | 14.0% 65,219 6.0% 27,951 | 20.0% 93,170
2018 294,675 49.0% 144,405 | 17.7% 52,163 | 12.4% 36,543 2.0% 5,894 15.4% 45,385 3.4% 10,020 | 18.8% 55,405
2019 346,671 39.2% 135,950 | 18.0% 62,426 | 22.9% 79,420 3.6% 12,485 | 15.9% 55,143 0.3% 1,040 16.2% 56,183
2020 343,094 31.9% 109,447 | 12.7% 43,573 | 42.5% 145815 | 3.8% 13,038 8.0% 27,448 1.1% 3,774 9.1% 31,222
2021 545,901 55.7% 303,903 | 11.9% 64,695 | 20.6% 112,615 | 2.4% 13,176 8.9% 48,658 0.5% 2,854 9.4% 51,512
2022 242,309 329% 79,684 | 10.9% 26,376 | 29.6% 71,775 3.6% 8,749 21.1% 51,106 1.9% 4,618 23.0% 55,724
2023 111,843 52.5% 58,064 | 16.3% 18,221 | 18.7% 20,893 2.0% 2,245 8.3% 9,246 2.3% 2,540 | 10.6% 11,491
Avg. 267,704 38.1% 105,566 | 14.8% 37,657 | 26.3% 70,885 2.2% 6,549 14.8% 38,489 3.8% 8,528 18.6% 46,995
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WAK chum salmon have typically been encountered in higher numbers and proportions in Cluster Area
1, which is nearest to the Alaska Peninsula followed by Cluster 2 (Figure 3-12). The majority of WAK
chum salmon PSC is attributed to the inshore sector, a pattern that likely reflects the fishing behavior and
location of inshore CVs given their processor’s locations and delivery requirements (Table 3-13).
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Figure 3-12 Estimated number of Western Alaska chum salmon caught as bycatch in each genetic cluster
area, 2011-2023

Table 3-13 Estimated number of Western Alaska chum salmon caught as bycatch by sector, 2011-2023

Est. Number of Western Alaska Chum Salmon

Year CDQ CP Mothership Inshore
2011 - 8,911 4,426 32,391
2012 - - - 3,922

2013 - 2,467 801 28,188
2014 - 8,714 - 31,636
2015 - 4,528 1,963 34,903
2016 3,140 21,074 13,731 37,768
2017 22,672 33,429 4,562 35,172
2018 6,271 17,640 4,482 30,385
2019 2,894 5,087 7,575 40,049
2020 - 1,925 1,143 25,557
2021 6,091 7,734 3,442 33,488
2022 902 8,036 7,888 37,265
2023 86 965 979 9,735

Source: NMFS Alaska Region CAS.

Notes: Hyphens denote insufficient samples were available to estimate genetic stock proportions

The stock composition of the bycatch also varies temporally. WAK chum salmon make up a greater
percentage of the total bycatch during the Early and Middle periods of the B season, which is also when
the majority of the total chum bycatch is encountered (Figure 3-13). While the point estimate is often
largest for the Middle period (9 of 12 comparisons), the credible intervals, or uncertainty in the estimate,
overlap in all but one. Among all years analyzed, the Late period estimate was never the largest and in
only two years did its credible interval overlap with the largest estimate (2020 and 2021).
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Figure 3-13 Mean stock composition estimates for the Western Alaska reporting group from the Early,
Middle, and Late time periods from the 2011 to 2023 B season pollock fishery

Source: Barry et al. (2024)

Notes: Early period corresponds to June and July, Middle period to August, and Late period to September to November 1.

Table 3-14 provides the estimated proportion of WAK chum salmon in the Early and Late period by

cluster area from 2011 to 2023. There are insufficient sample sizes to estimate the stock composition of

the bycatch at finer temporal and spatial scales. As shown, WAK chum salmon have been encountered in

higher proportions in Cluster Area 1 in the Early and Late periods compared with other cluster areas. In

addition, WAK chum have been encountered in higher proportions during the Early period in Cluster 1.

Table 3-14 Estimated mean proportion of Western Alaska chum salmon in the overall bycatch in the Early

and Late periods of the B season by genetic cluster area, 2011-2023

Cluster Area 1 Cluster Area 2 Cluster Area 3 Cluster Area 4
Year Early Late Early Late Early Late Early Late
2011 32.8% 25.5% - 7.6% 28.7% 22.2% 30.1% -
2012 26.9% 23.5% - - - - - -
2013 25.8% 22.1% 24.1% 19.7% 17.7% 29.5% - 7.6%
2014 24.9% 23.3% 25.8% 19.5% 16.1% 16.1% - 8.0%
2015 32.0% 22.3% 17.2% 6.5% 23.8% 18.3% 11.1% 3.4%
2016 31.1% 29.0% 26.2% 16.3% 10.6% 18.5% - 16.7%
2017 29.5% 29.8% 18.4% 10.0% 12.9% - 11.9% 7.1%
2018 31.8% 22.1% 16.8% 17.3% 16.0% 13.1% - 0.9%
2019 33.6% 18.5% 10.5% 17.3% 11.9% 18.5% 4.5% 5.2%
2020 10.5% 14.4% 9.2% 3.2% 10.3% 5.2% 8.3% 2.0%
2021 9.4% 17.7% 8.4% - 12.9% 8.2% - -
2022 26.5% 29.9% 14.2% 11.4% 9.1% 12.4% - 2.2%
2023 16.3% 14.3% 10.3% 9.6% 6.1% 22.2% 4.0% 2.2%

Notes: Hyphens are used to denote absent values (non-estimable proportions) due to sample size limitations.

3.2.4.1.4 Estimates of Chum Salmon Adult Equivalents

The overall goal of an adult equivalency (AEQ) analysis for salmon is to estimate the number and impact
(proportion of a total run size) of bycaught salmon that may have otherwise survived the marine
environment and returned to natal streams. A major point of consideration and discussion for this analysis
has been the uncertainties associated with performing an AEQ analysis for chum salmon which have thus
far precluded the analysts from providing one for the chum salmon PSC in the pollock fishery. There are
many sources of uncertainty in an AEQ model related to the conditions of oceanic maturity, survival, in-
river age composition, and estimates of stock of origin.
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Based upon the SSC’s Minutes from April 2024, as well as requests from the Council and public, a
“simplified AEQ” chum salmon analysis has been completed so decision-makers and the public can
consider the relative effect of chum salmon bycatch. Given the considerable uncertainty associated with
all relevant parameters for a chum salmon AEQ estimate, this naming convention is used to distinguish it
from the AEQ estimates produced for Chinook salmon bycatch. However, “AEQ” is also used for
shorthand, particularly in subsequent tables and figures, to reduce confusion. Due to the uncertainties
associated with an AEQ analysis for chum salmon, the estimates presented should be taken within
the context of the levels of associated uncertainty with the calculations and assumptions.

The considerations associated with calculating an AEQ include: 1) the genetic composition of the
bycaught salmon, 2) the number and relative ages of salmon caught in the bycatch (i.e., the age
composition of chum salmon bycatch), 3) the unspecified oceanic natural mortality (i.e., from predation,
starvation, disease, etc.), and 4) the relative maturation by age class to the age composition of the mature
population that enters natal rivers and is then the subject of in-river mortality (natural or by fishery)
and/or contribute to escapement. Together, these data provide a way to estimate the annual natural
mortality rates that would have occurred in the year(s) between when they were caught as bycatch and
when those fish would have otherwise returned to their natal rivers. Thus, the AEQ analysis provides a
means to answer: “how many and in what year would the salmon have returned had they not been taken
as bycatch”?

Genetic composition of the bycaught chum salmon. A new aggregation of populations in the chum
salmon genetic baseline was used solely for the purposes of the simplified AEQ analysis, the reporting
groups used by US Fish and Wildlife Service and ADF&G for management are the Coastal Western
Alaska — Summer and Yukon River — Fall Run. These are nearly identical to the CWAK and
Upper/Middle Yukon reporting groups used in historical genetic analyses, but the primary difference is
the grouping of a handful of populations in the middle river. For each dataset, the baseline that has been
used in the past was reorganized to match the run timing groups prior to estimating the age-specific stock
compositions. The analysis continues to use “CWAK” and “Upper/Middle Yukon” for ease of the reader
and to minimize public confusion with two different naming conventions for relatively similar reporting
group analyses.®

Ages of the salmon caught as bycatch. The Council and its advisory bodies periodically receive AEQ
and impact rate analyses for the Chinook salmon caught as bycatch in the pollock fishery, but there are
important differences between the relative proportion of the ages of the Chinook salmon caught as
bycatch as compared to chum salmon. For instance, the Chinook salmon caught in the pollock fishery
primarily range from 3- to 6-years old with a small component of 2- and 7-year-olds caught in any one
year. This is represented by the far left and far right aggregations of fish by age in Figure 3-14. However,
a small proportion of the chum salmon caught as bycatch in the pollock fishery are 2-, 6-, or 7-year-olds.
Rather, the majority of the bycaught chum is between the ages of 3- to 5-years. More information on age
composition data are available in Appendices 4 and 5.

Figure 3-14 shows a generic model of the various aspects of salmon life cycle in the open ocean subject to
oceanic natural mortality (from predation, competition for food resources, etc.), bycatch (by the pollock
fishery), and relative maturation by age class leading overall to the proportion of the mature population
that is then the subject of in-river mortality (natural or by fishery) and/or contributes to escapement.

52 Current research underway at AFSC in collaboration with ADFG (PI: Dr. Wes Larson) is developing a new genetic marker panel
with low coverage whole genome sequencing for WAK chum salmon to improve the resolution of stock structure. This project could
allow for more precise estimation of the relative effect of bycatch on WAK chum salmon populations, but results are not yet available
for this preliminary DEIS.
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Figure 3-14 Generalized model of the relative relationship of oceanic growth of salmon by age as compared
to mortality (natural mortality, predation, food limitation, and bycatch mortality) and to
maturation by age to calculate an adult equivalent estimate for the relative proportion caught as

bycatch.
Source: DeFillipo et al., in prep.

Because chum salmon caught in the pollock fishery generally range in age from 3- to 5-years old, and
chum salmon mature and return to the rivers at multiple ages, the effect of adult equivalents caught as
bycatch in a given calendar year is spread over multiple return (maturity) years. For example, a 3-year old
chum salmon caught as bycatch in 2020 could return to spawn in either 2020 as age-3 fish, 2021 as age-4
fish (given it survived in the ocean from age 3 to age 4), 2022 as age-5 fish (given it survived from age 3
to 4 and 4 to 5), 2023 as age-6 fish, or 2024 as age-7 fish (all fish of age 7 mature in a given year. In a
year where the bycatch had a high number and proportion of age-3 fish (and other ages), the removals of
those fish can have an effect on the AEQ estimates in subsequent years. This is the “propagation effect”
of the bycatch removals of adult equivalents in the pollock fishery on current and future years’
runs.

Unspecified oceanic mortality, natural mortality, and age at maturation. For both Chinook and chum
salmon, natural mortality in the marine environment varies by age, but it is extremely difficult to quantify
age- and species-specific natural mortality in the ocean for these species. The age at which Chinook and
chum salmon reach sexual maturity (maturation age) and are ready to spawn varies by natal stream, while
available data on the in-river age composition of salmon in natal streams varies widely by species and
region. Stock composition estimates for WAK Chinook and chum salmon bycatch are estimated at the
aggregate level due to the genetic limitations with the exception of the Upper Yukon (Chinook) and the
Yukon fall run chum salmon stock. Even when age-specific maturation may be well estimated by river for
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runs where a full run reconstruction is available (e.g., for Yukon Chinook salmon and Yukon fall chum
salmon), some aggregation of maturation data must be done to account for a range across river systems
when a single maturation rate is applied to estimate an aggregate AEQ at the stock composition level.
Additionally, while a large proportion of the variance in age at maturity can be explained by genetics, it is
still affected by the environment such that maturity can vary within a stream among years.

An AEQ analysis applies the assumed maturation rate (averaged over yeas and/or populations) to the
aggregate stock composition by age to estimate the proportion of fish that will mature in a given year
versus remaining in the ocean another year where those fish will be subject to oceanic mortality, or live
to mature the following (or even subsequent) year. In each year, some salmon remain in the ocean, some
mature and return to rivers and some are caught as bycatch. For the AEQ estimate, the application of the
relative mortalities (natural and bycatch) compared to relative proportion mature is made for each age. In
this way, from a given year of bycatch mortality, an estimate of the AEQ by brood year is made to result
in (estimate) the proportion of bycaught fish in a given year that would have returned to a natal stream in
Western Alaska.

3.2.4.1.4.1 Calculating a Chum Salmon Adult Equivalency Analysis

The steps were used to calculate AEQ chum salmon caught as bycatch in the pollock fishery. Some of the
major considerations that lead to high uncertainty in any AEQ analysis for WAK chum salmon or
impact rate estimate are summarized below to provide a relative understanding of the uncertainty
associated at each step, and therefore cumulatively on the resulting AEQ estimates provided in this
analysis)®. Note steps 1-3 are used to estimate the age composition of the WAK genetic stock
composition group while step 4 related to the calculation of the AEQ.

1. Estimate the annual age-specific stock compositions for chum salmon from 2005-2022% for the
frequent age classes. This range of years encompasses the removals of infrequent age classes, for
which stock composition estimates could not be made due to low sample sizes (e.g., 2, 6, and 7)
the closest age class was applied (age 3 estimates applied to age 2, and age 5 estimates applied to
age 6and 7).

2. Estimate the total number of chum salmon of each age by multiplying the annual age composition
of the bycatch by the total bycatch.

3. Estimate the number of chum salmon for each genetic group by multiplying the total number of
each age (step 2) by the age-specific stock compositions (step 1).

4. Calculate the AEQ using the stock specific estimate for each age, with some assumptions (see
below) about natural mortality, maturation, and oceanic maturity. This is done by iteratively
calculating for each age the proposition of fish that die, the proportion of fish of each age that
mature to return to their natal rivers, and the proportion of remaining fish that will survive to the
next year (Figure 3-14). As discussed below there is considerable uncertainty associated with the
assumption about pertaining to these parameters as well as uncertainty associated with the stock
composition estimates, particularly those prior to 2011, and the assignment to ages.

Uncertainty related to natural mortality. The annual age-specific natural mortality rate (how many chum
salmon would have naturally died in the ocean at a given age in a given year) for WAK chum salmon at
the age that they are caught as bycatch in the pollock fishery is currently unknown. Few estimates of
chum salmon oceanic mortality exist for populations across the Pacific Rim. Fukuwaka and Suzuki
(2000) produced some estimates based on work from 1992—-1997 summarizing a mark-recapture study on
hatchery released chum. Their results indicated that early sea mortality during coastal life (~ 99.1%) was
much higher than successive mortality during offshore life (~0.6%). No mortality estimates are available

53 See Appendix 4 for specific details on the calculations employed and parameter estimates involved in this calculation
54 Note that prior to 2011, bycatch samples were not sampled systematically and biases in the age-specific stock compositions from
non-representative spatial and temporal sampling.
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for WAK chum stocks. An AEQ requires an estimate of the annual natural mortality for the stock or stock
grouping. Uncertainty in any natural mortality estimate would be further compounded by an unknown
amount of interannual variability that may exist.

For purposes of this analysis (and consistent with the 2012 chum analysis), a mortality estimate by age
was assumed to be varying from 0.3 for age 2 to 0.0 to age 7. As noted, however, there is considerable
uncertainty surrounding these estimates.

Uncertainty related to age at maturity. An AEQ also requires unbiased estimates of ages at maturity for
each run year because different salmon stocks have different maturity patterns and trends. Unbiased
estimates of ages at maturity are provided by run reconstructions, which are not available for all WAK
chum salmon stocks. Run reconstruction data are available for the Yukon Fall run stock and the most
recent 5 years of available data (2014-2018)% were used to calculate an average estimate of the age at
maturity for this stock. However similar age at maturity data were not available for other coastal western
Alaska stocks, therefore information from 6 river systems within the Kuskokwim®® were used to estimate
an average in river age composition that was then applied to the entire CWAK stock. For these, the
following sources were employed: Goodnews (middle fork), Kaneketok, Salmon River Aniak, George
River, Tatlawiksuk, Kogrukluk. To be most reflective of recent maturity estimates, the most recent five
years (20142018 for most, 2002—-2015 for Kaneketok (Table 1)) were selected. As noted in Table 1 not
all Kuskokwim weirs were operational or had sampling issues which precluded the estimation of age, sex,
and length for all years, and are annotated appropriately. With caveats on the data sources and sampling
issues, these data may be appropriate for estimation of the in-river ages of the Kuskokwim stocks,
considerable uncertainty can occur from assuming ages at maturity for one stock and applying them to the
CWAK stock group as a whole.

Table 3-15 In-river data sources from six systems along the Kuskokwim used to estimate in-river age
composition data for the simplified AEQ chum salmon analysis

Source Years Issues noted with data available
Goodnews (middle fork) 2014-2018 In 2018 the weir did not operate
Kanektok 2002-2015 Sampling issues in 2014; weird did not operate from 2016 on
Salmon River Aniak 2014-2018 Sampling issues in 2014, 2016
George River 2014-2018
2018 weir did not operate for most of season; data from
Tatlawiksuk 2014-2018 observed escapement counts
Kogrukluk 2014-2018 Sampling issue in 2017

Uncertainty related to bycaught chum age. The stock specific ages at which WAK chum salmon are
caught as bycatch in the pollock fishery have considerable uncertainty associated with them. Salmon are
aged by reading scale patterns and while chum salmon scale samples are individually aged, genetic
samples are run in batches, by primary age class, so the proportion of each stock group by age group is
provided but not the -age composition for each stock group. If all individuals of known age could be
assigned to a stock group with high accuracy (individual assignment), one could estimate the age
composition of each stock group by dividing the number of fish in each age class by the sum over age
classes. For instance, the proportion age-2 individuals within the WAK group would be:

#Age2/(#Age2+#Age3+#Aged+#AgeS+#Age6+#Age7

5 Yukon JTC, 2024, Yukon River Salmon 2023 Season Summary and 2024 Season Outlook
% ADF&G 2021, Regional Information Report 3A21-03
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To infer the total number of each age from a given reporting group, these proportions are then multiplied
by the B season estimate of total number of fish for the reporting group (with its uncertainty).

This would provide more accurate estimates for infrequent age class proportions (ages 2, 6, and 7), as
they would be analyzed and assigned to a reporting group, and likely more precise estimates because the
B season estimates have substantially more samples than each age-specific analysis. Additional error is
associated with aging salmon scales from a wide variety of stocks spanning North America and Asia
absent information indicating the stock or stock grouping of origin for the scales. Marks on salmon scales
are developed throughout the life of the fish and can vary depending on genetic variation of populations,
life history patterns, and environmental variables. Scale age readers are often trained with stock specific
scales to account for these differences. Although there are few studies comparing the accuracy of chum
salmon scale aging, one recent study found that accuracy and precision was variable among experienced
age readers trained on scales from specific chum salmon stocks (Anderson et al., 2023).

Lack of run size reconstructions for impact rate estimation. An AEQ estimate does not account for any
associated mortalities (natural mortality or direct or indirect fishing mortality) that may accrue within
river. An AEQ is only an estimate of those fish that, had they not been caught as bycatch in the ocean,
may have made it to their regions of origin. Because reconstructions for all major chum salmon producing
systems across WAK are not available, an impact rate cannot be provided. Run reconstructions provide an
estimate of total run size and there are limited run reconstructions for chum salmon in Western Alaska
that align with the genetically distinguishable stock groupings for stock-specific bycatch estimates. A
scientifically defensible run reconstruction includes a thorough estimate of escapement (the number of
fish returning to a river system in a given year that are not caught by fisheries and can contribute to the
spawning population) and harvest. Run reconstructions are currently only available for Yukon River
summer and fall run chum salmon and Kwiniuk River chum salmon. This excludes large chum salmon
populations in the Kuskokwim River, Bristol Bay, Kotzebue Sound, and Norton Sound.

Some indices of abundance are available for WAK chum salmon populations without run reconstructions
(e.g., aerial surveys, weirs, counting towers, sonars, harvest), but a simple summation of these indices of
abundance is not equivalent to a run reconstruction and would not provide a scientifically defensible
accounting of the total abundance of chum salmon for the WAK reporting group. Indices may only
provide a partial accounting, with some unmeasured and uncertain components of the run missing, or they
may be designed to only provide relative abundance rather than absolute abundance information. For
example, aerial surveys provide a relative index of abundance or escapement because they assess a
standardized portion of the in-river spawning area and not the entire spawning area; they do not provide a
census or estimate of total abundance.

3.2.4.1.4.2 Simplified AEQ and Region of Origin Impacts Under Alternative 1

Figure 3-15 compares estimates on the number of chum salmon caught as bycatch from the CWAK
(WAK-Summer) and Upper/Middle Yukon (Yukon-Fall) reporting groups to each reporting group’s AEQ
estimate from 2011-2022. The results indicate that, on average, of 38,162 AEQ CWAK chum salmon and
6,074 AEQ Upper/Middle Yukon chum salmon were removed due to bycatch in the B season pollock
fishery. The estimated number of AEQ CWAK chum salmon ranged from a low of 11,608 fish in 2012 to
a high of 69,445 fish in 2017. The estimated number of AEQ Upper/Middle Yukon chum salmon ranged
from a low of 2,124 fish in 2020 to a high of 16,429 fish in 2017.

Estimates on CWAK AEQ chum salmon were often lower than the CWAK stock-specific bycatch
estimate in a given year, except for 2012 and 2018. The CWAK AEQ estimate exceeds the reported
bycatch in 2012 because the total PSC was substantially lower in 2012 compared to prior years. Chum
salmon caught as bycatch in prior years contributed to the 2012 AEQ estimates (e.g., age-3 fish caught
in 2011 that would have survived and likely matured as age-4 fish in 2012). In 2018, this pattern was
also due to higher levels of chum salmon bycatch in 2016 and 2017 that would have likely matured in
2018, combined with a reduction in the overall bycatch in 2018 compared to 2016 and 2017.
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Figure 3-15 AEQ estimates (number of chum salmon that may have returned to streams after discounting
natural mortality and accounting for age at maturity) for CWAK (WAK-Summer) and
Upper/Middle Yukon (Yukon-Fall) genetic reporting groups compared with the estimated level of
B season bycatch for each reporting group, 2011-2022

An AEQ analysis is not a complete assessment on the potential impact bycatch removals of chum salmon
may have on WAK chum salmon populations. This requires an estimate of the total run size which is not
available for all stocks encompassed within the CWAK reporting group.5” As such, this analysis provides
information to scale PSC removals from the CWAK reporting group under the status quo in response to
requests from the SSC, Council, and members of the public. The data provided are only meant to
contextualize the magnitude of PSC removals of chum salmon attributed to the CWAK reporting
group, and these data should not be used in lieu of an impact rate or as a determinant of annual run
sizes. A full run reconstruction is available for Yukon fall chum salmon and an impact rate for that stock
is presented below, but trends for Yukon fall chum salmon abundance and/or the impact rate of PSC
removals on this singular stock may not reflect overall trends across all WAK stocks.

Figure 3-16 provides the estimated number of AEQ CWAK chum salmon compared to subsistence and
commercial chum salmon harvests from 2011-2022. The subsistence and commercial harvest data were
provided by ADF&G’s Division of Subsistence and the Annual Management Reports or Summaries from
the Commercial Fisheries Division. These are the same data used throughout Chapter 4. Data are
provided for the Kotzebue, Norton Sound-Port Clarence, Yukon (summer chum harvest data only),
Kuskokwim and Bristol Bay areas. It is assumed that all subsistence harvests represent removals of adult
fish as they are returning to spawn and a similar assumption is made regarding the ages of chum in
commercial fisheries harvest. This approach is somewhat limited because directed fisheries harvests do
not perfectly represent abundance (and are not intended to in this analysis), but chum salmon harvests are
fully assessed. The analysts acknowledge some proportion of the chum salmon caught in the South
Alaska Peninsula (Area M) fishery originate from CWAK stocks. ADF&G has raised concerns that
comparable data are not available, both in terms of annual genetic stock composition estimates and AEQ
estimates of those fish. The Area M fishery is described separately in Section 4.3.4.2.

57 In their October 4, 2024, letter to NMFS, Kawerak, Inc., AVCP, YRITFC, TCC, NPA, and YRDFA expressed several concerns with
the use of an impact rate which is available in Appendix 1.
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From 2011-2019, the simplified AEQ estimates of CWAK chum accounted for an average of 1.4% of
total removals compared to 5.7% of total removals from 2020-2022. As shown in Figure 3-16 below, the
majority of CWAK chum salmon removals have been attributed to commercial fisheries harvests, and the
proportion of total removals represented by estimates of AEQ CWAK chum salmon are low relative to
commercial harvests. The proportion of total removals that bycatch in the pollock fishery represents
increased in years when abundance declined and directed fisheries opportunities have been limited.
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Figure 3-16 Comparison of simplified AEQ CWAK chum salmon estimates to subsistence and commercial
harvests of WAK chum, 2011-2022

Table 3-7 provides an impact rate for PSC removals of AEQ Yukon fall chum salmon based on the
Upper/Middle Yukon reporting group estimates. As noted above, this analysis is possible because it is a
genetically distinguishable stock with existing estimates of total run size. In most years from 2011-2022,
the impact of bycatch removals of Upper/Middle Yukon chum salmon was less than 1% of the total run
size. Bycatch of AEQ chum salmon was estimated to be highest in 2017, which coincided with the largest
run size during this time frame, so the estimated impact rate was still relatively low 0.70%. In recent the
most recent three years for which data are available, the Yukon fall chum salmon run sizes have been
smaller and thus the relative impact of bycatch has been higher. The lowest fall chum salmon run was
observed in 2021 at 95,249 fish and the estimated AEQ bycatch was approximately 5,000 fish. The
impact of bycatch in years with lower returns was greater at 4.93%
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Table 3-16 Estimated impact rate for Yukon River fall chum salmon based on the simplified AEQ estimates
of Upper/Middle Yukon bycatch, 2011-2022

AEQ Impact rate for fall

Year Upper/Middle Fall chum run size chum salmon

Yukon bycatch bycatch
2011 10,565 1,244,141 0.84%
2012 3,126 1,089,200 0.29%
2013 2,629 1,215,809 0.22%
2014 3,145 956,669 0.33%
2015 5,239 828,453 0.63%
2016 11,695 1,390,329 0.83%
2017 16,429 2,315,883 0.70%
2018 7,967 1,114,684 0.71%
2019 2,387 802,964 0.30%
2020 2,124 184,233 1.14%
2021 4,939 95,249 4.93%
2022 2,638 242,465 1.08%

3.24.2 Alternatives 2 and 3

Alternative 2 would include an overall chum salmon PSC limit of 100,000 to 550,000 chum salmon. This
PSC limit would be in place during every B season (June 10 to November 1), apportioned among the
sectors, and fishing must stop if the cap is reached. Alternative 3 would also include an overall chum
salmon PSC limit similar to Alternative 2, except the PSC limit under this alternative may be in place
depending on whether certain areas in Western Alaska meet their abundance thresholds (see Section 2.4).
Additionally, the Alternative 3 hard cap may decrease as more areas fall below their abundance thresholds
under Option 1. The range of possible PSC limits under Alternative 3, Option 1 is 75,000 to 550,000
chum salmon. The range of possible PSC limits under Alternative 3, Option 2 is 100,000 to 550,000 chum
salmon and thus the same as the range being considered for Alternative 2.

This analysis uses fisheries-dependent data and is a retrospective evaluation of when a PSC limit may
have been met. This is a useful and necessary approach to quantify potential chum salmon and WAK
chum salmon PSC reductions, as if these PSC limits had been in place in previous years and without
changes in fleet behavior. This provides the best quantitative benchmark for potential savings, and it
allows for a comparison to be made among the alternatives, cap amounts, and apportionments.
However, this approach does not account for the likely future changes in fishing behavior. The
expected operational changes are described further in Section 3.2.4.2.5.

The degree to which fishermen change their behavior to avoid reaching the cap would depend on the
degree of risk the cap poses, their ability to modify their behavior, and a consideration of how costly those
changes may be. While lower PSC limits are inherently more likely to become a binding constraint,
perceptions of risk are expected to influence harvesters’ behavior and be informed by pollock
aggregations, environmental conditions, and the levels of other constraining PSC species. If fishermen are
successful at remaining below the hard cap, it is possible the overall chum salmon savings would be
greater than the retrospective estimates. The same logic does not inherently apply to WAK chum salmon
PSC reductions which is addressed below.

For Alternative 2 and 3, estimates on the potential number of chum salmon saved are compared to
Alternative 1 (status quo), and based on the details of the alternative and option to determine when a cap
would have been met and triggered a closure. Based on that date, an estimate was made of the amount of
pollock (mt) that would have been left unharvested and the reduction in the number of chum salmon taken
as bycatch. This methodology is the same as that which was used in the April 2024 preliminary DEIS.
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3.2.4.2.1 Overall Chum Salmon Savings for Alternative 2

A subset of three PSC limits was used for the analysis of Alternative 2 and Alternative 3, Option 2:
100,000 chum salmon, 325,000 chum salmon, and 550,000 chum salmon. The implications specific to
Alternative 3 are addressed separately below. The subsequent analysis provides estimates on the overall
chum salmon savings which do not account for genetic stock of origin and AEQ. Next, estimates on
WAK chum salmon savings are provided which account for the genetic stock of origin but not AEQ. The
estimates on AEQ chum salmon savings for the CWAK and Upper/Middle Yukon reporting groups are
then provided.

Table 3-17 shows estimates on the potential number of chum salmon saved under the analyzed cap
amounts and apportionments. Cells without numerical values indicate a sector did not meet a given cap in
that year. There are some years when the estimated savings exceeds the cap, and occasionally by a
substantial amount (e.g., 2021 with a 100,000-chum salmon PSC limit). This is due to the fact that this is
a retrospective analysis, the weekly bycatch patterns of the fleet are highly varied during the analyzed
period, and there is a lag between deliveries to shoreside processing facilities and the availability of
observer data. In the future, the analysts expect fishing behavior would change to stay below the cap to
the extent practicable. NMFS and cooperative managers would also closely monitor vessel’s chum
salmon bycatch prior to the limit being reached.

A PSC limit of 100,000 chum salmon would have been a binding constraint for all sectors in a varying
number of years depending on the apportionment used. The cap would have been a binding constraint for
the CDQ sector in 5-6 years, in 10—11 years for the CP sector, and in 10 and 12 years for the mothership
and inshore sectors, respectively. As the cap amount increases, sectors were less likely to be affected by
an early closure.

Compared to Alternative 1, the numbers of chum salmon saved are high in some years and vary by sector.
Typically, greater reductions were estimated to accrue from the inshore sector (CV). Exceptions to this
trend include 2016 and 2017. The highest potential for chum salmon savings to accrue from a single year
and sector would have occurred in 2021 under a 100,000-chum salmon PSC limit using the AFA
apportionment at 289,446 chum salmon from the inshore sector. This represented an 84.69% reduction
from the sector’s status quo bycatch in 2021. On the other hand, the caps under consideration for
Alternative 2 would have minimal potential to impact annual bycatch amounts in years with low historical
bycatch; all cap amounts under consideration would have had no effect on PSC reductions compared to
Alternative 1 in 2012, which was the lowest bycatch year analyzed.

Across all years, at a 100,000-chum salmon PSC limit, the highest fleet-wide chum salmon PSC
savings would occur under the pro-rata apportionment. In percentage terms, summing the savings
under this cap amount and apportionment would have reduced fleet-wide chum salmon bycatch by 56.4%
across all years. As the cap increased to 325,000 fish, the estimates of salmon savings are lower than
those predicted at a limit of 100,000 chum salmon, and the cap is a binding constraint in fewer years for
all sectors (see Figure 1-7). Across all years, a 325,000-chum salmon PSC limit, the highest fleet-wide
chum salmon PSC savings would occur under the 3-year average apportionment. This cap amount
and apportionment represented a 12.4% reduction from status quo across all years. Higher savings are
estimated from the 3-year average apportionment under a 325,000-chum salmon PSC limit because the
CP and CDQ sectors had higher bycatch in some years (e.g., 2017) and the 3-year average apportionment
option is the most restrictive for these sectors (compared to other apportionment). Similar trends are
observed as the PSC limit increases to 550,000 chum salmon.
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Table 3-17 Estimates on the number of total chum salmon saved as if the analyzed PSC limits and sector

apportionments were in place from 2011-2023 for Alternative 2

Year 100,000 325,000 550,000
CDQ CP M CV CDQ CP M CVv CDQ CP M CV
Sector apportionment 1, 3-year average
2011 18,605 13,950 46,993
2012
2013 37,151
2014 36,702 81,273
2015 15,601 4,696 76,757
2016 7,434 111,826 32,492 68,533 56,071 9,836 4,019
2017 | 72,998 173,273 7,534 86,531 51,395 110,576 51,395 = 62,363
2018 | 12,995 65,623 9,976 78,910 3,859 23,055
2019 6,522 88,183 30,062 97,213 18,785 7,917
2020 2,054 49,565 10,003 = 166,392 4,961 12,437
2021 6,358 37,412 41,389 | 265,246 6,358 22,304 9,694 | 94,626 6,358 200
2022 25,278 18,921 42,505 27
2023 221 5,407 2,025
tor apportionment 2, 5-year average

2011 18,605 13,950 58,971
2012
2013 49,747
2014 36,702 81,273
2015 9,729 4,273 76,757
2016 7,434 102,929 32,492 68,533 48,996 9,836
2017 | 72,998 = 173,273 2,444 86,531 51,395 110,576 13,321 | 62,363
2018 | 12,995 65,623 9,976 78,910 3,434 9,445
2019 6,522 88,183 30,062 97,213 18,785 7,917
2020 1,453 49,565 10,003 166,392 45,164
2021 6,358 37,412 39,786 265,246 6,358 7,726 9,694 | 94,626 6,358 13,053
2022 25,278 18,921 42,505 27
2023 5,407 7,729
2011 18,605 13,950 58,971
2012
2013 49,747
2014 36,702 81,273
2015 9,729 4,696 76,757
2016 7,434 102,929 32,492 68,533 48,996 9,836
2017 | 72,998 « 173,273 7,534 86,531 51,395 110,576 13,321 | 62,363
2018 | 12,995 65,623 9,976 78,910 3,434 9,445
2019 6,522 82,005 30,062 97,213 18,785 7,917
2020 1,453 49,565 10,003 166,392 45,164
2021 6,358 37,412 41,389 265,246 6,358 7,726 9,694 | 94,626 6,358 200 13,053
2022 25,278 18,921 42,505 27
2023 5,407 7,729

Sector apportionment 4, AFA
2011 3,963 13,950 73,762
2012
2013 60,923
2014 20,942 81,273
2015 2,128 4,696 76,757 21,994
2016 4,327 95,698 32,492 94,233 51,395 4,019 9,836
2017 | 72,998 110,576 7,534 86,531 62,363 1,782 13,321 1,321
2018 | 12,995 40,571 9,976 89,373
2019 3,446 70,565 30,062 122,723 7,917 12,055
2020 1,453 32,244 10,003 166,392 6,358 86,458
2021 6,358 37,412 41,389 289,446 9,694 | 94,626 263 778 13,053
2022 25,278 18,921 81,764 27
2023 5,407 12,176
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Table 3-18 Estimates on the number of total chum salmon saved represented as a percent of total B season

bycatch under all analyzed PSC limits and apportionments for Alternative 2, 2011-2023

eClo 0] 0]0) 0 e erage

100,000 325,000 550,000
Year CDQ cpP M cv CDQ cpP M cv CDQ cpP M cv
2011 42.00% 57.17% 39.54%
2012
2013 33.62%
2014 58.20% 55.93%
2015 38.96% 33.43% 44.03%
2016 45.49% 82.99% 75.11% 47.30% 41.61% 22.74% 2.98%
2017 83.85% 83.56% 44.78% 55.97% 59.04% 53.33% 59.04% 30.08%
2018 48.88% 65.99% 46.83% 53.55% 14.52% 23.18%
2019 41.47% 77.74% 67.01% 56.26% 16.56% 17.65%
2020 23.93% 64.25% 50.67% 70.02% 6.43% 5.23%
2021 11.42% 38.21% 81.89% 77.61% 11.42% 22.78% 19.18% 27.69% 11.42% 0.40%
2022 35.21% 58.65% 32.23% 0.08%
2023 0.98% 28.31% 3.03%

eCtor appo 0 ear average

100,000 325,000 550,000
Year CDQ CcP M cvVv CDQ CcP M cv CDQ CcpP M cv
2011 42.00% 57.17% 49.61%
2012
2013 45.02%
2014 58.20% 55.93%
2015 24.29% 30.42% 44.03%
2016 45.49% 76.39% 75.11% 47.30% 36.36% 22.74%
2017 83.85% 83.56% 14.53% 55.97% 59.04% 53.33% 15.30% 30.08%
2018 48.88% 65.99% 46.83% 53.55% 12.92% 9.50%
2019 41.47% 77.74% 67.01% 56.26% 16.56% 17.65%
2020 16.93% 64.25% 50.67% 70.02% 19.01%
2021 11.42% 38.21% 78.72% 77.61% 11.42% 7.89% 19.18% 27.69% 11.42% 3.82%
2022 35.21% 58.65% 32.23% 0.08%
2023 28.31% 11.55%

or appo 0] e PDIro rata

100,000 325,000 550,000
Year CDQ cpP M cVv CDQ cpP M cv CDQ cpP M cv
2011 42.00% 57.17% 49.61%
2012
2013 45.02%
2014 58.20% 55.93%
2015 24.29% 33.43% 44.03%
2016 45.49% 76.39% 75.11% 47.30% 36.36% 22.74%
2017 83.85% 83.56% 44.78% 55.97% 59.04% 53.33% 15.30% 30.08%
2018 48.88% 65.99% 46.83% 53.55% 12.92% 9.50%
2019 41.47% 72.30% 67.01% 56.26% 0.00% 16.56% 17.65%
2020 16.93% 64.25% 50.67% 70.02% 0.00% 0.00% 0.00% 19.01%
2021 11.42% 38.21% 81.89% 77.61% 11.42% 7.89% 19.18% 27.69% 11.42% 0.40% 3.82%
2022 35.21% 58.65% 32.23% 0.08%
2023 28.31% 11.55%

ector apportio ent 4, AFA

100,000 325,000 550,000
Year CDQ CcpP M cvVv CDQ CcP M cv CDQ cpP M cv
2011 8.95% 57.17% 62.06%
2012
2013 55.14%
2014 33.21% 55.93%
2015 5.31% 33.43% 44.03% 12.62%
2016 26.48% 71.02% 75.11% 65.04% 2.98% 22.74%
2017 83.85% 53.33% 44.78% 55.97% 59.04% 30.08% 1.15% 15.30% 0.64%
2018 48.88% 40.80% 46.83% 60.65%
2019 21.91% 62.21% 67.01% 71.02% 17.65% 6.98%
2020 41.80% 50.67% 70.02% 36.38%
2021 11.42% 38.21% 81.89% 84.69% 11.42% 19.18% 27.69% 0.47% 1.54% 3.82%
2022 35.21% 58.65% 61.99% 0.08%
2023 28.31% 18.20%

Chum Salmon Bycatch Management Preliminary DEIS 105




Table 3-19 Estimates on the number of total chum salmon saved shown as a percent reduction as if the
PSC limits and sector apportionments had been in place from 2011 —-2023 under Alternative 2

100,000 325,000 550,000
Year CDQ CP M CV CDQ CP M CV CDQ CP M CV
2011 3,745 2,533 12,828
2012
2013 9,488
2014 5,072 17,701
2015 1,768 669 15,424
2016 1,429 17,493 10,327 17,873 8,771 3,126 629
2017 19,012 27,939 2,092 19,750 13,386 17,830 13,386 10,056
2018 3,066 11,643 2,109 16,276 910 4,090
2019 1,202 3,962 5,118 22,636 844 1,348
2020 NA 1,238 582 17,939 124 1,341
2021 696 2,956 2,823 26,016 696 1,762 661 9,281 696 14
2022 2,830 4,628 12,013 7
2023 9 277 295
2011 3,745 2,533 16,097
2012
2013 12,705
2014 5,072 17,701
2015 1,103 609 15,424 7,665
2016 1,429 16,101 10,327 17,873 17,830 3,126
2017 19,012 = 27,939 679 19,750 13,386 1,676 3,469 10,056
2018 3,066 11,643 2,109 16,276 810 844
2019 1,202 3,962 5,118 22,636 1,348
2020 NA 1,238 582 17,939 610
2021 696 2,956 2,714 26,016 696 661 9,281 696 1,280
2022 2,830 4,628 12,013 7
2023 277 1,127
pportionment 3
2011 3,745 2,533 16,097
2012
2013 12,705
2014 5,072 17,701
2015 1,103 669 15,424
2016 1,429 16,101 10,327 17,873 7,665 3,126
2017 19,012 27,939 2,092 19,750 13,386 17,830 3,469 10,056
2018 3,066 11,643 2,109 16,276 810 1,676
2019 1,202 3,684 5,118 22,636 844 1,348
2020 NA 1,238 582 17,939 4,869
2021 696 2,956 2,823 26,016 696 610 661 9,281 696 14 1,280
2022 2,830 4,628 12,013 7
2023 277 1,127
2011 798 2,533 20,135
2012
2013 15,559
2014 2,894 17,701
2015 241 669 15,424 4,419
2016 832 14,970 10,327 | 24,576 629 3,126
2017 19,012 17,830 2,092 19,750 13,386 10,056 407 3,469 213
2018 3,066 7,198 2,109 18,435
2019 635 3,170 5,118 28,576 1,348 2,807
2020 NA 805 582 17,939 NA 9,321
2021 696 2,956 2,823 28,389 696 661 9,281 29 53 1,280
2022 2,830 4,628 23,109 7
2023 277 1,775
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3.2.4.2.2 Estimates of Western Alaska Chum Salmon Savings Under Alternative 2

100,000 325,000 550,000
Year | CDQ CP M CV CDQ CP M CV CDQ CP M CV
2011 3745 2533 12,828
2012
2013 9,488
2014 5,072 17,701
2015 1,768 669 = 15,424
2016 | 1,429 | 17,493 10,327 17,873 8771 3,126 629
2017 | 19,012 | 27,939 2,092 19,750 | 13,386 | 17,830 13,386 10,056
2018 | 3,066 11643 2109 16,276 910 4,090
2019 | 1,202 3962 5118 | 22,636 844 1,348
2020 NA 1,238 582 17,939 124 1,341
2021 696 2,956 2,823 | 26,016 696 1,762 661 9,281 696 14
2022 2,830 4,628 12,013 7
2023 9 277 295

pportionment 2, 5-
2011 3,745 2533 16,097
2012
2013 12,705
2014 5,072 17,701
2015 1,103 609 = 15,424 7,665
2016 | 1,429 | 16101 10,327 17,873 17,830 3,126
2017 | 19,012 | 27,939 679 = 19,750 | 13386 = 1,676 3,469 10,056
2018 | 3,066 11,643 2,109 16,276 810 844
2019 | 1,202 3962 5118 | 22,636 1,348
2020 NA 1,238 582 17,939 610
2021 696 2,956 2,714 | 26,016 696 661 9,281 696 1,280
2022 2830 4,628 12,013 7
2023 277 1,127
2011 3,745 2,533 | 16,097
2012
2013 12,705
2014 5,072 17,701
2015 1,103 669 15424
2016 | 1,429 | 16101 10,327 17,873 7,665 3,126
2017 | 19,012 | 27,939 2,092 19,750 | 13,386 | 17,830 3,469 10,056
2018 | 3,066 11,643 2,109 16,276 810 1,676
2019 | 1,202 3,684 5118 | 22,636 844 1,348
2020 NA 1,238 582 | 17,939 4,869
2021 696 2,956 2,823 | 26,016 696 610 661 9,281 696 14 1,280
2022 2,830 4,628 12,013 7
2023 277 1,127
2011 798 2,533 | 20,135
2012
2013 15,559
2014 2,894 17,701
2015 241 669 15,424 4,419
2016 832 14970 10,327 | 24576 629 3,126
2017 | 19,012 17,830 2,092 19,750 | 13,386 10,056 407 3,469 213
2018 | 3,066 7,198 2109 18,435
2019 635 3170 5118 | 28,576 1,348 2,807
2020 NA 805 582 17,939 NA | 9321
2021 696 2,956 2,823 | 28,389 696 661 | 9,281 29 53 1,280
2022 2,830 4,628 | 23,109 7
2023 277 1,775
Not all of the estimates on chum salmon savings represent WAK fish. Table 3-20
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Table 3-20 provides the estimated number of WAK chum salmon (CWAK + Upper/Middle Yukon
reporting groups) under the analyzed cap amounts and sector apportionments for Alternative 2 (2011—
2023). Estimates are provided in each year the cap was met retrospectively by a sector. Cells without a
numerical value indicate years when a sector did not meet a given cap. “NA” denotes a year when a sector
would have met the cap but there were insufficient sample sizes to estimate the potential WAK chum
savings for the sector.

Under the analyzed options for hard caps and sector apportionments, the numbers of WAK chum salmon
saved are substantially less than the estimates on total chum salmon savings presented above. The
retrospective analysis indicates the highest potential reductions in WAK chum salmon PSC from
the pollock fleet under a 100,000-chum salmon PSC limit using the AFA apportionment for
Alternative 2. Under this cap amount and apportionment, the highest PSC reductions accrue from the
inshore sector in all years. Across all years and sectors, the highest estimate for WAK chum salmon
savings was estimated to occur in 2019 from the inshore sector at 28,567 fish under the AFA
apportionment for a 100,000 cap.

In 2017, the highest WAK chum salmon savings was estimated to accrue from the CP sector at 27,939
fish under a 100,000-chum salmon PSC limit and all apportionments except the AFA split. From 2011
2023, the highest WAK chum salmon bycatch was observed in 2017 at 93,170 fish and the CP sector’s
historical WAK chum salmon bycatch in that year was 33,429 fish (see Table 3-13).

There are temporal and spatial dynamics associated with WAK chum salmon PSC encounters that would
affect the potential for future savings. For instance, the WAK component of the total chum salmon
bycatch is highest in the Early and Middle periods of the B season. A closure earlier in the B season may
result in greater chum salmon savings (because fishing is curtailed, and no additional number of chum
salmon could be caught) and greater WAK chum salmon PSC reductions as compared to an early closure
in the later aspects of the B season.

As the analyzed cap increases to 325,000 and 550,000 chum salmon, the estimates on WAK chum salmon
PSC reductions decrease compared to the lower limit of 200,000 chum salmon. Similar to the trends
observed for total chum salmon savings, at 325,000- and 550,000-chum salmon PSC limits, the
highest fleet-wide WAK chum salmon PSC savings across all years would occur under the 3-year
average apportionment.
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Table 3-20 Estimates on the number of WAK chum salmon saved as if the analyzed PSC limits and sector

apportionments were in place from 2011-2023 for Alternative 2

100,000 325,000 550,000
Year CDQ CP M CV CDQ CP M CV CDQ CP M CV
2011 3,745 2,533 12,828
2012
2013 9,488
2014 5,072 17,701
2015 1,768 669 15,424
2016 1,429 17,493 10,327 17,873 8,771 3,126 629
2017 19,012 = 27,939 2,092 19,750 13,386 17,830 13,386 10,056
2018 3,066 11,643 2,109 16,276 910 4,090
2019 1,202 3,962 5,118 22,636 844 1,348
2020 NA 1,238 582 17,939 124 1,341
2021 696 2,956 2,823 26,016 696 1,762 661 9,281 696 14
2022 2,830 4,628 12,013 7
2023 9 277 295
pportionment 2, 5-
2011 3,745 2,533 16,097
2012
2013 12,705
2014 5,072 17,701
2015 1,103 609 15,424 7,665
2016 1,429 16,101 10,327 17,873 17,830 3,126
2017 19,012 = 27,939 679 19,750 13,386 1,676 3,469 10,056
2018 3,066 11,643 2,109 16,276 810 844
2019 1,202 3,962 5,118 22,636 1,348
2020 NA 1,238 582 17,939 610
2021 696 2,956 2,714 26,016 696 661 9,281 696 1,280
2022 2,830 4,628 12,013 7
2023 277 1,127
2011 3,745 2,533 16,097
2012
2013 12,705
2014 5,072 17,701
2015 1,103 669 15,424
2016 1,429 16,101 10,327 17,873 7,665 3,126
2017 19,012 27,939 2,092 19,750 13,386 17,830 3,469 10,056
2018 3,066 11,643 2,109 16,276 810 1,676
2019 1,202 3,684 5,118 22,636 844 1,348
2020 NA 1,238 582 17,939 4,869
2021 696 2,956 2,823 26,016 696 610 661 9,281 696 14 1,280
2022 2,830 4,628 12,013 7
2023 277 1,127
2011 798 2,533 20,135
2012
2013 15,559
2014 2,894 17,701
2015 241 669 15,424 4,419
2016 832 14970 10,327 @ 24,576 629 3,126
2017 19,012 17,830 2,092 19,750 13,386 10,056 407 3,469 213
2018 3,066 7,198 2,109 18,435
2019 635 3,170 5,118 28,576 1,348 2,807
2020 NA 805 582 17,939 NA 9,321
2021 696 2,956 2,823 28,389 696 661 9,281 29 53 1,280
2022 2,830 4,628 23,109 7
2023 277 1,775

Note: “NA” denotes insufficient sample sizes. Blank cells indicate years where the chum salmon PSC limit was not met by a sector.
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3.2.4.2.3 Simplified Adult Equivalent Chum Salmon Savings Under Alternative 2

This section provides estimates on the potential savings of AEQ fish from the CWAK and Upper/Middle
Yukon reporting groups under all analyzed caps and apportionment options for Alternative 2 (see Table
3-21 and Table 3-22). Estimates are provided for each year the cap was met retrospectively. Cells without
numerical values indicate a sector did not meet a given cap in that year.

The analysis indicates the largest reductions in AEQ chum salmon from both the CWAK and
Upper/Middle Yukon reporting groups would occur under a 100,000-chum salmon PSC limit using the
pro-rata apportionment. This would have increased returns to CWAK by an average of 21,678 fish and an
average of 3,435 fish to the Upper/Middle Yukon (2011-2022).

The highest single year of AEQ reductions was estimated to occur in 2017 under a 100,000-chum salmon
PSC limit using the 3-year average apportionment at 47,862 fish from the CWAK reporting group and
11,553 fish from the Upper/Middle Yukon reporting group. This pattern is due to 2016 and 2017 bycatch
years having a relatively large component of WAK chum salmon and a large number of age-4 fish. The
maturity schedule used in the simplified AEQ model accounted for a large proportion of those fish
maturing at age-4 and age-5.

For Alternative 2, all options under consideration would reduce chum salmon PSC and consequently
increase returns of adult salmon to their regions of origin. As discussed above, an impact rate for CWAK
is not possible. The impact rate of bycatch on the Upper/Middle Yukon reporting group ranged from
0.22% in 2013 to 4.93% in 2021, averaging 1.0% over the time period (2011-2022). An impact rate
reduction was not calculated for this reporting group due to the uncertainty in the parameters for the AEQ
calculation. However, all estimated reductions due to Alternative 2 (or 3 as discussed below) can be
considered in the context of the status quo impact rate.
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Table 3-21 Estimates on the number of AEQ chum salmon saved from the CWAK reporting group for all analyzed PSC limits and apportionment

options under Alternative 2, 2011-2022

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

100,000, 3-year avg. 8,564 3,946 5962 14,651 14501 30,571 47,862 36,365 33,606 16,440 21,226 24,877
100,000, 5-year avg. 9,854 4,540 7,895 15,626 14,211 29,274 46,722 35986 33,544 16,429 21,150 24,816
100,000, pro rata 9,854 4,540 7,895 15,626 14,239 29,296 47,214 36,276 33,059 16,115 21,158 24,866
100,000, AFA 9,870 4,548 9547 14917 12,823 30,389 42,069 31555 32,434 16,234 21591 29,978
325,000, 3-year avg. 7,192 19,595 12,221 5,846 2,000 5,594 4,604
325,000, 5-year avg. 6,420 19,151 10,911 4,993 2,193 5,842 4,520
325,000, pro rata 6,420 19,151 10,911 4,993 2,193 5,842 4,520
325,000, AFA 1,461 2,668 12,232 6,724 3,074 2,199 6,670 4,848
550,000, 3-year avg. 439 11,109 6,510 1,296 69 240 214
550,000, 5-year avg. 7,223 4,306 861 46 710 634
550,000, pro rata 7,223 4,306 861 46 717 641
550,000, AFA 1,398 833 166 9 515 460

Notes: Blank cells indicate years where the chum salmon PSC limit was not met by a sector.

Table 3-22 Estimates on the number of AEQ chum salmon saved from the Upper/Middle Yukon reporting group for all analyzed PSC limits and

apportionment options under Alternative 2, 2011-2022
Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

100,000, 3-year avg. 4,263 985 705 1,337 2,280 6,999 11,553 5,079 1,431 1,379 3,207 1,374
100,000, 5-year avg. 4,905 1,134 925 1,474 2,196 6,696 11,308 5,031 1,427 1,376 3,195 1,370
100,000, pro rata 4,905 1,134 925 1,474 2,203 6,701 11,441 5,065 1,425 1,369 3,203 1,374
100,000, AFA 4,913 1,136 1,108 1,470 2,020 7,019 9,969 4,451 1,306 1,289 3,255 1,594
325,000, 3-year avg. 1,759 4,969 1,588 296 131 867 300
325,000, 5-year avg. 1,570 4,888 1,373 212 238 916 295
325,000, pro rata 1,570 4,888 1,373 212 238 916 295
325,000, AFA 375 602 3,208 805 96 395 1,069 318
550,000, 3-year avg. 108 3,009 177 77 3 38 14
550,000, 5-year avg. 1,971 513 51 2 113 42
550,000, pro rata 1,971 513 51 2 114 42
550,000, AFA 382 99 10 1 82 30

Notes: Blank cells indicate years where the chum salmon PSC limit was not met by a sector.
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3.2.4.2.4 Implications Specific to Alternative 3

Under Alternative 3, the PSC limit would be explicitly established in times of low WAK chum salmon
abundance. An overall PSC limit would be in place when an index of WAK chum salmon abundance
failed to meet one or more of its abundance thresholds in the prior year. There are two options for
abundance indices included in Alternative 3, but only one could be selected for implementation.

Alternative 3, Option 1 would include a Three-area index composed of the sum of the Yukon area’s
summer and fall chum salmon runs as well as returns to the Kuskokwim and Norton Sound areas.
Alternative 3, Option 2 would include an index based on the Yukon Area’s summer and fall chum
salmon runs. Option 2 is a simplified index based on the analysis prepared in the April 2024 preliminary
DEIS that showed the Yukon Area, and in particular the Yukon summer + fall chum salmon runs, was a
reliable index for the aggregate dynamics of WAK chum salmon stocks, as measured by the Three-area
index (see also the SSC’s Minutes from April 2024).

The index thresholds for each area represent either the 25™ or 50" percentile of historical run abundance
in an area (1992-2022 for the Yukon and Kuskokwim Areas and 1997-2022 for the Norton Sound region,
see Appendix 3). The threshold for each Management Area would function as an independent test to
determine whether the area is at a state of low or high chum salmon abundance.

Under Alternative 3, Option 1, the Yukon Area needs to have more than 1,713,300 or 2,718,400
combined Yukon summer and fall chum salmon return based on their respective run reconstructions; the
Bethel test fishery cumulative CPUE in the Kuskokwim Area needs to be more than 2,800 or 5,200; the
Norton Sound Area needs to have more than 57,300 or 91,500 chum salmon return based on the sum of
the Snake, Nome, Eldorado, Kwiniuk, and North River escapements plus total chum salmon harvests for
the region. If all three areas (3 of 3) have returns above their thresholds, a chum salmon PSC limit would
not be in effect during the upcoming B season. If two areas (2 of 3) have returns above their thresholds, a
chum salmon PSC limit would be in effect the following year. The amount would be between 100,000—
550,000 chum salmon. If 1 or 0 (1 of 3 or 0 of 3) have returns above their thresholds, a chum salmon PSC
limit would be in effect the following year. The amount would be set at 75% of the level selected for
when one area (2 of 3) has returns above their thresholds

Under Alternative 3, Option 2, the Yukon summer chum salmon run would need to be above 1,268,700
or 1,978,700 fish to meet its threshold and the fall chum run having more than 444,600 or 803,000 chum
salmon return to meet its threshold. If both stocks (2/2) have returns above the threshold, a chum salmon
PSC limit would not in effect the following year. If one or neither stock (1/2 or 0/2) has returns above the
threshold, a chum salmon PSC limit would be in effect the year, set an amount between 100,000 and
550,000 chum salmon. Option 2 does not include step-down provisions for the hard cap amount.

Table 3-23 shows the number of years where historical abundance fell below the 25" percentile in each
area (2011-2023), compared with the number of areas that were above the threshold, whether a cap would
have been in effect, and at what amount under Alternative 3, Option 2. Table 3-24 provides the same
information evaluated at the 50" percentile for each area.
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Table 3-23 Years when historical abundance fell below the 25" percentile for each area (gray), compared to a notation of the number of areas that were
above the threshold evaluated, whether a chum salmon PSC limit would have been in effect, and at what amount under Alternative 3,
Option 1, 2011-2023

Yukon (sum of Kuskokwim Norton Sound 3 of 3 areas 2 of 3 areas 1or0areas PSC limit | PSC limit
Year summer and (Bethel Test (Index + Total above above above in effect? | amount
fall chum run) Fishery) Harvest) threshold? threshold? threshold? '
2011 3,650,141 10,028 202,421 Y Y Y N
2012 3,569,100 6,894 107,359 Y Y Y N
2013 4,565,409 5,739 188,104 Y Y Y N
2014 3,424,269 6,345 215,382 Y Y Y N
2015 2,806,853 2,945 259,441 Y Y Y N
2016 3,971,829 3,998 124,397 Y Y Y N
2017 5,950,983 6,785 324,148 Y Y Y N
2018 3,189,384 8,205 363,939 Y Y Y N
2019 2,492,364 6,429 234,270 Y Y Y N
2020 947,433 1,443 49,762 N N N N
2021 251,379 327 21,735 N N N Y 75% of 100-550k
2022 721,155 2,191 70,702 N N N Y 75% of 100-550k
2023 1,215,537 4,304 38,469 N N Y Y 75% of 100-550k
25th percentile 1,713,000 2,800 57,300 - - - - -
Notes: Gray highlighting indicates values below the25" percentile of historical abundance.
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Table 3-24 Years when historical abundance fell below the 50" percentile for each area (gray), compared to a notation of the number of areas that were
above the threshold evaluated, whether a chum salmon PSC limit would have been in effect, and at what amount under Alternative 3,
Option 1, 2011-2023

Yukon (sum Kuskokwim Norton Sound | 3 of 3 areas 2 of 3 areas 1orOareas o I

of summer PSC limit PSC limit
Year and fall chum (Befchel Test (Index + Total above above above in effect? amount

run) Fishery) Harvest) threshold? threshold? threshold?
2011 3,650,141 10,028 202,421 Y Y Y N
2012 3,569,100 6,894 107,359 Y Y Y N
2013 4,565,409 5,739 188,104 Y Y Y N
2014 3,424,269 6,345 215,382 Y Y Y N
2015 2,806,853 2,945 259,441 N Y Y N
2016 3,971,829 3,998 124,397 N Y Y Y 100-550K
2017 5,950,983 6,785 324,148 Y Y Y Y 100-550K
2018 3,189,384 8,205 363,939 Y Y Y N
2019 2,492,364 6,429 234,270 N Y Y N
2020 947,433 1,443 49,762 N N N Y 100-550K
2021 251,379 327 21,735 N N N Y 75% of 100-550k
2022 721,155 2,191 70,702 N N N Y 75% of 100-550k
2023 1,215,537 4,304 38,469 N N N Y 75% of 100-550k
50th percentile 2,718,400 5,200 91,500 - - - - -

Notes: Gray highlighting indicates values below the 50" percentile of historical abundance.
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Table 3-25 shows the number of years where historical abundance fell below the 25" percentile each
stock compared with a notation of whether a cap would have been in effect, and at what amount under
Alternative 3, Option 2. Table 3-26 provides the same information evaluated at the 50" percentile for
Yukon summer and fall chum salmon stocks.

Table 3-25 Years when historical abundance fell below the 25! percentile for either the Yukon summer or fall
chum salmon run (gray) compared to a notation of whether a cap would have been in effect and
at what amount under Alternative 3, Option 2, 2011-2023

Yukon Did one fail to

Year Summer Fall meet threshold? Cap? Cap Amount
2011 2,406,000 1,244,141 N N

2012 2,479,900 1,089,200 N N

2013 3,349,600 1,215,809 N N

2014 2,467,600 956,669 N N

2015 1,978,400 828,453 N N

2016 2,581,500 1,390,329 N N

2017 3,635,100 2,315,883 N N

2018 2,074,700 1,114,684 N N

2019 1,689,400 802,964 Y N

2020 763,200 184,233 Y Y 100,00 to 550,000
2021 156,130 95,249 Y Y 100,00 to 550,000
2022 478,690 242,465 Y Y 100,00 to 550,000
2023 896,850 318,687 Y Y 100,00 to 550,000

25th percentile 1,268,700 444,600 - - -

Notes: Grey highlighting indicates values below the 25" percentile of historical abundance.

Table 3-26 Years when historical abundance fell below the 50" percentile for either the Yukon summer or fall
chum salmon run compared with a notation of whether a cap would have been in effect and at
what amount under Alternative 3, Option 2, 2011-2022

Yukon Did one fail to

Year Summer Fall meet threshold? Cap? Cap Amount
2011 2,406,000 1,244,141 N N

2012 2,479,900 1,089,200 N N

2013 3,349,600 1,215,809 N N

2014 2,467,600 956,669 N N

2015 1,978,400 828,453 Y N

2016 2,581,500 1,390,329 N Y 100,00 to 550,000
2017 3,635,100 2,315,883 N N

2018 2,074,700 1,114,684 N N

2019 1,689,400 802,964 Y N

2020 763,200 184,233 Y Y 100,00 to 550,000
2021 156,130 95,249 Y Y 100,00 to 550,000
2022 478,690 242,465 Y Y 100,00 to 550,000
2023 896,850 318,687 Y Y 100,00 to 550,000

50th percentile 1,978,700 803,000 - - -

Notes: Grey highlighting indicates values below the 50" percentile of historical abundance.

As shown in the preceding tables, there is an inherent lag in the timing of when an overall chum salmon
PSC limit would be implemented under Alternative 3. A PSC limit would have been in effect in 3 or 6
years retrospectively under Alternative 3, Option 1 and in 4 or 5 years under Alternative 3, Option 2. At
these thresholds, an overall chum salmon PSC limit would not have been in effect year-to-year until there
was a consistent decline in abundance, as observed from 2020-2023, and would not be in effect during
the first year of a consistent decline.
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For instance, the recent period of decline began in 2019 for the Yukon summer and fall chum salmon
stocks and persisted through 2023. In 2020, run abundance was very low and a cap would have been
implemented under all scenarios, except for Alternative 3, Option 1 when abundance is evaluated based
25" percentile. However, when the 50" percentile was used to evaluate indices, a chum salmon PSC limit
of 100,000-550,000 chum salmon would have been in effect in 2016, 2017, and 2020 because one area
fell below its threshold. Abundances evaluated by the higher thresholds at the 50™ percentile may
detect a decline earlier.

The methods used to evaluate the potential for chum salmon savings under Alternative 3 are the same as
Alternative 2. Additionally, the range of overall chum salmon PSC limits under Alternative 3, Option 2 is
the same as that under Alternative 2 (i.e., 100,000-550,00 chum salmon). However, these alternatives are
mutually exclusive and a primary difference between them is that a cap would not necessarily be in effect
during each B season under Alternative 3. Years where a chum salmon PSC limit would not have been in
effect are expected to be best approximated by status quo. However, in 2021, 2022, and 2023 the chum
salmon PSC limit in effect under Alternative 3, Option 1 would have been 75% of 100,000-550,000
chum salmon. As stated above, the analysts selected a 75,000-chum salmon PSC limit for analysis of
Alternative 3, Option 1 because it uniquely falls outside of the range considered for Alternative 2 and is
the lowest hard cap amount being considered.

Table 3-27 provides estimates of chum salmon PSC reductions for a 75,000-chum salmon PSC limit
under Alternative 3, Option 1. Estimates are provided for all apportionment options, sectors, and years
when a 75,000-chum salmon PSC limit would have been possible based on the current alternative
structure. This table uses a 75,000-chum salmon cap which would only be applicable under Alternative 3,
Option 1 and demonstrated on the historical years where it may have applied.

CDQ CP M CV

Sector Apportionment 1, 3-yr avg.
2021 5,487 2,956 2,823 28,389

2022 98 6,190 4,628 23,109
2023 182 551 1,775
2021 5,487 2,956 2,823 28,389
2022 98 2,830 4,628 23,109
2023 121 551 1,775
2021 5,487 2,956 2,823 28,389
2022 98 2,830 4,628 23,109
2023 121 551 1,775
2021 696 2,956 2,823 28,389
2022 2,830 4,628 26,349
2023 551 1,775

Table 3-29 provides estimates of WAK chum salmon PSC reductions, and Table 3-29 provides AEQ
CWAK and Upper/Middle Yukon chum salmon savings for the 2021 and 2022 B seasons.
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Table 3-27 Estimated chum salmon savings under a 75,000-chum salmon-PSC limit for Alternative 3, Option
1, 2021-2023

2021 50,134 37,412 289,446
2022 689 55,285 18,921 81,764
2023 4,234 10,744 12,176
Sector Apportionment 2, 5-yr avg.
2021 50,134 37,412 41,389 289,446
2022 689 25,278 18,921 81,764
2023 2,822 10,744 12,176
2021 50,134 37,412 41,389 289,446
2022 689 25,278 18,921 93,226
2023 10,744 12,176
2021 6,358 37,412 41,389 289,446
2022 25,278 18,921 93,226
2023 10,744 12,176

Table 3-28 Estimated WAK chum salmon savings under a 75,000-chum salmon PSC limit for Alternative 3,
Option 1, 2021-2023

2021 5,487 2,956 28,389
2022 98 6,190 4,628 23,109
2023 182 551 1,775
2021 5,487 2,956 2,823 28,389
2022 98 2,830 4,628 23,109
2023 121 551 1,775
Sector Apportionment 3, pro-rata
2021 5,487 2,956 2,823 28,389
2022 98 2,830 4,628 23,109
2023 121 551 1,775
2021 696 2,956 2,823 28,389
2022 2,830 4,628 26,349
2023 551 1,775

Table 3-29 Estimate of AEQ chum salmon savings from the CWAK and Upper/Middle Yukon reporting groups
under a 75,000-chum salmon PSC limit for Alternative 3, Option 1 in 2021 and 2022

Genetic Sector Sector Sector Sector
reporting Year | apportionment 1, 3- apportionment 2, apportionment 3, | apportionment 4,

group year avg. 5-yr avg. Pro rata AFA

2021 24,124 24,068 24,068 23,260
CWAK 2022 35,318 31,813 31,813 32,055

Upper/Mid | 2021 3,627 3,625 3,625 3,512
Yukon 2022 1,854 1,711 1,711 1,697
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3.2.4.25 Uncertainty in the Potential Benefits for WAK Chum Salmon Savings

It is uncertain whether overall hard caps would reduce WAK chum salmon bycatch compared to
Alternative 1. Pollock fishermen would target areas with good pollock aggregations and low chum
salmon bycatch rates while balancing other considerations to stay below the cap. The fleet may be able to
use different strategies, such as increased movement, communication, or test tows, but this would not
necessarily result in lower WAK chum salmon bycatch (Figure 3-17).

As an example, 2022 B season bycatch of 242,309 chum salmon was a 55% reduction from the 2021 B
season bycatch of 545,901 chum salmon. Despite this decrease in the overall bycatch in 2022, the
estimated number of WAK chum salmon caught as bycatch in the 2022 B season was 55,724 chum
salmon s compared to 51,512 WAK chum salmon in the 2021 B season. This represented an 8% increase
in WAK chum salmon bycatch. Reducing chum salmon bycatch to the lowest levels observed in the time
series could reduce the number WAK chum salmon caught as bycatch in the pollock fishery (e.g., 2012,
2013, and 2023), but the proportion of WAK chum salmon in the total bycatch would still be expected to
be variable. Moreover, the potential benefits would depend on fishing behavior, chum salmon bycatch
encounters, and the proportion of WAK chum salmon encountered in the total bycatch in a given year.
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Figure 3-17 Comparison of the total B season chum salmon bycatch, estimated number of WAK chum
salmon, and estimated mean proportion of WAK chum salmon in the overall bycatch from 2011-
2023

3.2.4.2.6 Operational Considerations for Chum Salmon Avoidance

As noted previously, the analysts expect fishing behavior would change if the pollock fleet was required
to operate under a chum salmon PSC limit (Alternative 2 or 3) in the future. The magnitude of these
behavior changes would likely reflect the degree to which harvesters see the PSC limit as a risk. The fleet
currently uses a variety of strategies to avoid chum salmon PSC on the fishing grounds — frequent
communication among the fleet and cooperative managers, the RHS program that requires vessels to
move to new areas when bycatch rates are unacceptably high, excluder devices, among others. This
section addresses some of the additional tools that could be available to the fleet based on a comparison of
the current Chinook program.

That being said, industry representatives have conveyed chum salmon PSC is encountered on the pollock
fishing grounds differently than Chinook. Whereas Chinook encounters are more intermittent, chum
salmon can be encountered in large pulses and intermixed with pollock. These differences in how the two
species are encountered may diminish the utility of some comparisons, but it also highlights a challenge
the industry will need to address if it is required to operate under a constraining chum cap. Specifically,
the more dynamic nature of historical chum salmon PSC encounters may make the potential risk of a
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sudden high PSC event (i.e., haul or trip) greater and more difficult to plan for. It is expected the fleet
may need to use more conservative fishing practices relative to the strategies used to avoid Chinook
salmon PSC, such as building in larger buffers under the limit to decrease the likelihood the sector is
closed down, or considering proactive measures (e.g., more test tows, consolidation of pollock harvest on
more efficient pollock harvesting vessel and/or vessels that have historically had lower chum salmon PSC
at the beginning of the B season, etc.) if the risk is perceived to be too great.

In addition to more conservative fishing practices, the cooperatives or IPAs may choose to apportion the
chum salmon PSC limit to individual vessels (i.e., “vessel-level” apportionments). As described in
Chapter 2, the chum salmon PSC limit would be apportioned among the sectors and further divided
among the CDQ groups and inshore sectors by NMFS. Vessel-level apportionments would not be set in
federal regulations but rather handled internally. This is how the IPAs currently manage individual
vessels under the Chinook salmon PSC limit to create greater individual accountability and reduce the
likelihood a sector would reach that cap. The IPAs also create different buffers to ensure member vessels
stay below the Chinook salmon PSC limit, including dividing the lower PSC limit (i.e., threshold amount)
among members or deducting an “insurance pool” off the top to reduce the risk of reaching the cap (see
Appendix 1). Internal apportionments would need to be accompanied by agreements from associated
companies/vessels to adhere to these levels (through IPA agreements, for instance). If these internal
apportionments were not agreed to with clear and binding penalties, it could create a moral hazard
situation where vessels from different companies within a cooperative would be insulated from the risk of
closure if they caught their directed fishery allocation quickly (Holland & Jannot 2012).

These strategies appear to have been an effective strategy for the Chinook salmon PSC limit when paired
with the Chinook RHS program and additional incentives specified in the IPAs (see Appendix 1). The
fleet has remained under the Chinook hard cap limits every year since the limits were implemented in
2011 with Amendment 91, and no sector has triggered the performance standard. Only once has the CP
sector exceeded the threshold amount (i.e., lower of the two Chinook salmon PSC limits) in 2019.
However, it is challenging to say if the pollock fleet would be as effective at operating under a chum
salmon PSC limit while still harvesting the pollock TAC which would depend on the PSC limit amount,
apportionment approach, pollock aggregations, and how harvesters manage interactions with multiple
PSC species with constraining limits.

Similar to the Chinook salmon PSC limits, the proposed chum salmon PSC limits would be transferable at
the vessel-to-vessel level, within cooperative, between cooperatives and even between sectors. Given that
chum salmon PSC is encountered differently than Chinook, harvesters and cooperative managers may
place greater emphasis on the transferability provisions. This would be the case if a chum salmon PSC
limit is chosen that is seen as insufficient or too great a risk to support a certain level of pollock harvest.
While it might be assumed the transferability provisions will create an opportunity for the fleet to
coordinate an efficient transfer of chum salmon PSC where it is needed, minimizing the amount of
pollock TAC left unharvested, there are practical and operational reasons why this quota may not be
transferred smoothly and efficiently to the parts of the fleet that may have a demand for additional chum
salmon PSC.

The highly uncertain and variable nature of chum encounters may result in vessels unwilling to transfer
the chum salmon PSC due to associated risk later in the season. Bycatch encounters that are highly
uncertain and variable are likely to generate inefficient markets for PSC that are thin, lumpy and subject
to price variability (Holland 2010). In fact, it appears that open markets for Chinook salmon PSC have
never developed. Despite the flexibility for transfers, Chinook salmon PSC is typically only transferred as
paired transfers with a matching pollock apportionment within cooperatives. Additionally, it may be
contract-fished by a vessel outside of the cooperative (under the provisions laid out in Amendment 69);
however, the cooperative for which the vessel is contract fishing for must supply both the pollock and the
Chinook salmon PSC.
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Finally, the analysts note this section has thus far focused on the operational structure of the AFA
cooperative and IPAs which are largely formed around the cooperatives. Exceptions include CDQ groups
that are members to applicable IPAs. Inshore CVs that do not join a cooperative are managed by NMFS
under the inshore open access fishery (as described in Section 2.3). Vessels that participate in the open
access fishery can deliver pollock to the inshore processor of their choice, but they could face a scenario
where they race to fish the open access fishery allocation. To determine the amount of the chum salmon
PSC limit that would apply to the inshore open access fishery in years when it exists, NMFS would
calculate an amount of chum salmon PSC based on the proportion of the vessel’s pollock catch history in
the inshore open access.

From 2011-2023, participation in the open access fishery has been rare. In 2024, the Peter Pan Fleet
Cooperative did not file an AFA cooperative application, and 10 vessels joined the open access fishery.
Although the inter-cooperative manager helped to facilitate pollock harvests and PSC management among
open access CVs in 2024,%8 this type of scenario could present itself in the future. It is not clear if vessels
would continue to (or again) operate under this cooperative framework. If a chum salmon PSC limit was
adopted under Alternative 2 or 3, and vessels in the open access sector were operating without voluntary
cooperative agreements, this could add another dimension to constraining the catch for other open access
vessels.

3.2.4.3 Alternative 4

Alternative 4 would increase the provisions to reduce chum salmon bycatch under the IPAs and are
discussed in order below. The proposed provisions reflect the recommendations for alternatives proposed
by the Salmon Bycatch Committee and brought forward to the Council in April 2023. The Council
requested IPA representatives provide proposals on how the IPAs would respond to the proposed
regulatory measures under Alternative 4 in advance of the April 2024 Council meeting. The subsequent
analysis is based on the content of those proposals.®® It is also worth noting that industry has been
proactive at responding to these provisions, and each IPA has been recently amended to include measures
that generally align with these provisions for the 2022, 2023, and/or 2024 B seasons.

The provisions analyzed under Alternative 4 are intended to reduce chum salmon PSC, particularly WAK
chum salmon PSC, within the IPAs. It is not possible to quantify the potential reductions in salmon
bycatch for each provision relative to status quo. Nevertheless, each alternative is analyzed for its
potential to reduce chum and WAK chum salmon bycatch, and the analysis indicates Alternative 4 would
likely reduce chum and WAK chum salmon bycatch compared to status quo.

3.2.4.3.1 Provision 1: Describe the Use of Historical Genetic Information for Avoidance Areas

The IPAs have indicated they would respond to Provision 1 by using historical salmon bycatch genetics
data to determine when and where WAK chum salmon are more likely to be encountered on the pollock
grounds. This evaluation would be completed on a weekly basis for ADF&G stat areas. A benefit of
incorporating this measure within the IPAs is that it explicitly evaluates whether areas may be
more likely to have higher proportions of WAK chum salmon, and its prioritization of greater
WAK chum avoidance, particularly when multiple areas have been identified as hotspots. When this
scenario occurs, deference would be given to the area(s) with higher potential for encountering WAK
chum salmon. That being said, it is less likely that there would be a need to prioritize hotspot areas when
chum salmon bycatch rates are below RHS program thresholds such that closures are not needed in a
given week, fewer than four hotspots are identified in a given week, and/or managers are weighing the
tradeoffs between implementing a closure with very different historical estimates on WAK chum salmon
proportions (e.g., choosing between a hotspot in Pervents or Unimak).

58 S. Zagorski, personal communication.
% The IPA proposals are available in Appendices 3 and 4 of the April 2024 preliminary DEIS.
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Although historical genetic stock composition estimates are not currently available by week or groundfish
stat area, estimates on the proportion of WAK chum salmon in the total bycatch are available for larger
time periods and spatial areas. These data can be used to inform fleet movement at these smaller scales.
Table 3-30 provides the estimated proportion of WAK chum salmon bycatch by fishing grounds area
during the Early and Late periods of the B season (2019-2023). The fishing grounds areas were
developed by Sea State to inform RHS program management and shown in Figure 3-18. There is some
alignment with the cluster areas used by ABL geneticists, but the fishing grounds are slightly smaller and
more closely align with how the fleet is moved under the program inseason.

WAK chum salmon have been encountered in higher proportions in the Unimak fishing grounds in both
the Early and Late periods compared to other fishing grounds. The estimated proportion of WAK chum
salmon was typically higher in Unimak during the Early period compared to the Late period. Higher
proportions of WAK chum salmon were also encountered in the Shelf Edge, although the proportion has

been slightly greater during the Late period.
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Figure 3-18 Map of fishing grounds areas developed by Sea State as well as the CVOA (red) and Chum
Salmon Savings Area (blue dashed line)
Source: Sea State.
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Table 3-30 Estimated mean proportion of WAK chum salmon bycatch during the Early and Late periods by
fishing grounds area

Unimak Shelf Shelf Edge Pribilofs Zemchung Pervents
Year | Early | Late | Early | Late | Early | Late | Early | Late | Early | Late | Early | Late
2019 | 33.6 | 185 - - 112 | 114 | 112 | 179 - - - 5.1
2020 - 14.1 - - 6.1 7.7 - 6.4 - - - 1.7
2021 | 9.3 | 136 - - 8.7 17.3 - 7.1 - - - -
2022 | 29.2 | 313 | 233 - 16.4 | 165 - 12.4 - - - -
2023 | 158 | 146 - - 123 | 125 5.2 11.9 4.9 6.9 - -

Notes: Hyphens denote insufficient sample sizes.

It is expected the fleet would carefully balance prioritizing WAK chum salmon avoidance with other
considerations, such as moving vessels out of areas with good pollock CPUE to other fishing grounds
where the bycatch rates and aggregations of pollock are uncertain. Moving the fleet to areas with lower
pollock catch rates increases the likelihood the B season would extend later in the year. To illustrate some
of these potential tradeoffs, Table 3-31 shows the number of chum salmon caught as bycatch, the pollock
harvest (mt), and bycatch rate in each fishing grounds area for the 2021 and 2022 B seasons.

Table 3-31 Number of chum salmon caught as bycatch, B season pollock catch (mt), and bycatch rate in each
fishing grounds area for 2021 and 2022

2021 2022
Fishing grounds Chum Chum

salmon PSC Pollock (mt) Rate salmon PSC Pollock (mt) Rate
Unimak 193,969 356,108 0.54 110,795 247,880 0.44
Shelf Edge 296,967 99,437 2.98 46,160 79,877 0.57
Shelf 5,738 2,070 2.77 24,272 67,652 0.35
Pervents 35,686 72,975 0.48 31,972 97,756 0.32
Pribilofs 61 9,220 0.01 4,487 4,969 0.90
Zemchung 13,480 213,722 0.54 24,623 90,779 0.27

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

In 2021, the pollock fishery was widely distributed across the grounds but the majority of pollock was
harvested in Unimak (47% of total). The highest level of bycatch and bycatch rate occurred in the Shelf
Edge. These total chum salmon bycatch data, combined with historical genetic information, indicate
moving the fleet out of the Unimak and Shelf Edge fishing grounds may be an effective strategy to
prioritize WAK chum salmon avoidance. However, this would likely pose a tradeoff for the CV fleet.
Many vessels are limited in their ability to move further northwest. This point is addressed in greater
detail under the analysis of Alternative 5 which includes larger time/area closures in similar areas.

The 2022 B season pollock harvest was lower than 2021 but fishing was again widely distributed across
the grounds and the majority of pollock was harvested in Unimak (42% of total) followed Pervents (17%
of total). The B season bycatch rate was highest in the Pribilofs (0.90 chum salmon per mt of pollock),
but this rate was substantially lower than the highest rate observed in 2021 (2.98 chum salmon per mt of
pollock). Notably, the amount of pollock harvested in the Shelf fishing grounds increased in 2022 as
compared to 2021.

The fleet implemented new chum salmon avoidance measures in 2022 in response to the Council’s
request for the pollock industry to take immediate steps to reduce bycatch following the high bycatch year
in 2021. The CV fleet implemented Advisory Avoidance areas based on small amounts of inseason data
and historical knowledge of where high chum salmon PSC rates occurred. The first Advisory Avoidance
area went into effect on June 29 and remained in place until July 30. Two more areas were identified on
July 19, one of which was extended and remained in effect until August 15 (Figure 3-19). These Advisory
Avoidance Areas align with the Shelf Edge where chum salmon bycatch rates were very high in 2021.
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Figure 3-19 2022 B season chum salmon advisory avoidance areas for the CV fleets
Source: Sea State

The pollock fleet was able to achieve a lower level of bycatch in 2022 (242,309 fish) at least in part by
proactively moving the fleet away from areas with historically high bycatch rates, in addition to operating
the RHS program as normal. Potentially in response to these areas coming into effect, there was an
increase in fishing effort further east in the Shelf grounds. The estimated proportion of WAK chum
salmon in the overall bycatch substantially increased from 9.3% in 2021 to 23.0% in 2022.

Comparing the 2021 and 2022 B seasons shows the inherent challenge of reducing WAK chum salmon
and total chum salmon bycatch, but also the reality that each fishing year is slightly different. These
differences could be due to where good aggregations of pollock are, how long aggregations of pollock can
sustain fishing, the costs associated with traveling to new fishing grounds, efforts to avoid other PSC
species, among many other factors. However, additional chum salmon bycatch genetics data are available
each year and can be incorporated into the RHS program’s likelihood analysis, and each year of fishing
presents new information that can be used to enhance tools for WAK chum salmon avoidance. For
instance, an estimate of the proportion of WAK chum salmon encountered in the Shelf fishing grounds
are only available for the 2022 B season in recent years. It is expected that RHS program managers would
use these data in the future to help inform or prioritize hotspots for WAK chum salmon avoidance.

3.2.4.3.2 Provision 2: Evaluate Closures More Than Once Per Week

Provision 2 would modify regulations to require the IPAs to describe how potential chum salmon
avoidance closures would be evaluated more than once per week. The current program implements
hotspots on a weekly basis where the new weekly Base Rate and any applicable hotspot closures are
announced on Thursday evenings and take effect the next day (i.e., Friday to Friday closures). Under
Provision 2, this practice would continue, and relevant pollock catch and bycatch data would be evaluated
on Monday for potential Tuesday to Friday closures. The CP IPA has required bi-weekly evaluation of
hotspot closures since 2022. The Inshore SSIP and MSSIP added a similar measure which took effect for
the first time in the 2024 B season.

A primary benefit of incorporating this measure within the IPAs is that it requires relevant data to
be evaluated more frequently, which has the potential to reduce chum salmon bycatch compared to
status quo. Whether chum bycatch numbers or bycatch rates are increasing compared to prior
days of fishing is only known after the fact. This measure reduces the possibility that bycatch rates
would increase without a reaction from the fleet to avoid these areas. Program managers would weigh
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the tradeoffs of not advising or requiring the fleet to move after a Monday evaluation of data because
there could be a risk of allowing the fleet to continue fishing in the area until the upcoming Friday. These
dynamics are an important nuance to this measure because its effectiveness would likely not be detectable
based on the number of Tuesday closures implemented in the future. The relative effectiveness of this
measure may be able to be “seen” in retrospective data by a reduction in the weekly bycatch rates and
peaks.

To illustrate this, the weekly bycatch rate and chum bycatch numbers were pulled for the CP sector in
2021, 2022, and 2023. As shown in Figure 3-20 and Figure 3-21, the peak bycatch rate and level have
decreased over time in line with what would be expected. For instance, the bycatch rate in statistical week
36 in 2022 was 1.77, slightly below the weekly peak in 2021 at 1.99 chum salmon. However, the overall
number of chum salmon bycatch that these rates reflect are substantially different. In 2021, 51,406 chum
salmon were caught as bycatch in statistical week 31 when the rate was 1.99 chum salmon per mt of
pollock compared to 2022 when 10,044 chum salmon caught as bycatch in statistical week 36.
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Figure 3-20 Weekly B season chum salmon bycatch rate for the CP sector in 2021, 2022, and 2023
Source: NMFS Alaska Region CAS, data compiled by AKFIN.
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Figure 3-21 Weekly B season chum salmon bycatch for the CP sector in 2021, 2022, and 2023
Source: NMFS Alaska Region CAS, data compiled by AKFIN.

3.2.4.3.3 Provision 3: Require an Excluder Device for the Duration of the B Season

Provision 3 would modify regulations to require vessel operators governed by the IPAs to use salmon
excluder devices for the full duration of the A and B pollock fishing seasons. Salmon excluders are
bycatch reduction devices that allow for salmon to escape the pelagic trawl net with minimal losses to
pollock catch. The general concept for excluder devices is that they have large escapement portal(s) to
allow salmon to escape from the retentive section of the trawl net. The designs are based on salmon being

Chum Salmon Bycatch Management Preliminary DEIS 124



much stronger swimmers than pollock; salmon can make their way forward in a pollock trawl net and
react to changes in water flow and oncoming pollock whereas pollock are not able to swim forward and
react to eddies or lees in the net created by the excluder device (EFP 2018-03 Final Report).

Existing regulations require the use of salmon excluder devices, with recognition of contingencies, from
January 20 to March 31, and from September 1 until the end of the B season (see 50 CFR
679.21(f)(12)(iii)(E)(11). Any additional salmon savings compared to status quo would result from the
required use of an excluder device from June 10 to September 1. Vessels typically leave a salmon
excluder device in the trawl net for the duration of the B season, even though it is not currently required
by regulation, because the device provides an opportunity for salmon to escape the trawl net, and it is a
significant effort to change fishing gear midseason. As such, Provision 4 would not have an additional
effect on the current practices of pollock fishing vessels in terms of salmon excluder use, but the
status quo regulations would be modified to align with current practices as discussed below.

The CP IPA currently requires the use of a salmon excluder device during trawls made during the A
season and the end of the B season (September 1 onward) in accordance with existing regulations, but it is
common practice for all CPs to leave the excluder device in the net during the entire B season. The
MSSIP currently requires member vessels to use salmon excluders at all times when fishing in the
mothership sector. If a contingency arises (e.g., a torn net) that would prohibit a vessel from using the
excluder device, the vessel must report to the IPA representative the circumstances of why the excluder
was not used. Based on recent MSSIP reports, no contingencies have resulted in vessels temporarily not
using a salmon excluder device (2019 —2023).

The Inshore SSIP requires all A season tows be made with a salmon excluder and all B season tows after
August 31st as well, but it is common practice for CVs to leave the excluder device in the net during the
entire B season. In 2023 (as with other recent years), recognizing certain contingencies, there were two
vessels that did not use a salmon excluder device during fishing operations. These two vessels operated
trawl nets that utilize fish pumps to get the fish aboard rather than hauling the codend up a stern ramp.
The type of net associated with a fish pump does not support the use of an effective excluder at this time
(2023 Inshore SSIP).

In addition to excluder devices, live feed camera systems are used by all CPs and six CVs. These camera
systems were originally used during the development of salmon excluders to ensure the device was taking
its proper shape. These cameras provide a front facing view of the composition of the catch entering the
codend. The camera system itself is not a tool that improves bycatch avoidance (compared to an excluder
device for example), but it can inform a skipper’s decision to stop a tow and haul the net back early
because the composition of pollock and salmon in the net is perceived to be too high (2023 CP IPA).
These camera systems are cost prohibitive for many vessels at approximately $500,000. However, vessels
equipped with live feed systems communicate what the skipper is seeing in terms of catch composition on
the camera with cooperative managers and vessels fishing nearby.™

3.2.4.3.4 Provision 4: Require Outlier Provisions

Provision 4 would require the pollock sectors to develop measures to identify outliers for chum salmon
bycatch performers and implement those measures within their IPA. A primary purpose of Provision 4
is to reduce the potential for a vessel to consistently maintain higher chum salmon bycatch rates
compared to other vessels fishing at the same time (i.e., an outlier). Restrictions or penalties
targeted at outliers can induce changes in fishing behavior and are a way for the IPAs to improve
individual vessel behavior. Changes in fishing patterns can involve several different behaviors: avoiding
areas that recently had high bycatch rates, using and sharing information on high bycatch areas; and
moving vessels immediately once a high bycatch area has been identified.

0 Personal communication, S. Zagorski and H. Berns, United Catcher Boats.
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To be effective, the outlier provision would need to provide operators an incentive to change where they
fish to avoid chum salmon bycatch. All other factors being equal, it is anticipated vessels would fish in an
area with high pollock catch rates and that other vessels might choose to move to that area if they are able
to. Any incentive that would increase the cost of catching chum salmon would reduce the likelihood that
vessels would fish in areas with the highest bycatch rates, even if pollock catch rates are very good.

The definition of an “outlier” — how far above average a vessel can be without incurring a penalty —would
be defined by the respective IPAs as would the penalty for any vessel identified as an outlier. The CP IPA
incorporated an outlier provision for chum salmon in 2022. Under this IPA, a vessel is identified as an
outlier when their chum salmon bycatch rate is more than 1.5 standard deviations above the sector’s
average bycatch rate. A vessel identified as an outlier for two consecutive B seasons is prohibited from
fishing in any hotspot closure the following year. Had this measure been incorporated within the IPA in
prior years (2019-2023), four CPs would have been identified as having chum salmon bycatch rates
greater than 1.5 standard deviations from the mean. Of these four CPs, two would have been identified as
an outlier for two consecutive B seasons and incurred the penalty the following year.

Basing the penalty on two consecutive seasons of high chum bycatch allows vessels one fishing season to
adjust their behavior following one poor performing season/year and reduces the likelihood of situations
where vessels have high bycatch for sustained periods of time. A CP’s primary incentive to maintain good
chum salmon bycatch performance is to avoid the penalty of losing the ability to fish inside a closure area
the following year. The strength of the incentive depends on how often a vessel uses the flexibility
afforded by its performance to fish inside a hotspot area, or the relative importance of maintaining this
operational flexibility even if it is not used.

It is staff’s understanding that the CV fleet intended to begin developing an outlier provision during the
2024 B season with the goal of using inseason experience and information to craft the measure.

3.2.4.3.5 Provision 5: Require IPAs to Provide Weekly Reports to Western and Interior Alaska
Salmon Users

Provision 5 would require the IPAs to provide weekly reports to Western and Interior Alaska salmon
users. The current regulations at 50 CFR 679.21(f)(12)(iii)(D) require the IPA to identify at least one third
party group that “include any entities representing Western Alaskans who depend on salmon and have an
interest in salmon bycatch reduction but do not directly fish in a groundfish fishery.” Bering Sea
Fishermen’s Association fulfills this third-party role under the current IPAs. At this time, it is not clear
what measures the IPAs would implement to meet this provision, but the intent is to increase public
transparency and communication beyond reports currently being distributed to the third-party.

3.2.4.3.6 Provision 6: Require IPAs to Prohibit Fishing in Areas with Very High Bycatch Rates

Provision 6 would require the IPAs to prohibit all vessels from pollock fishing in ADF&G groundfish
statistical areas that have a very high weekly bycatch rate. The CP IPA incorporated this measure in 2022;
they defined a very high weekly bycatch rate as greater than 5 chum/mt of pollock. The Inshore SSIP and
MSSIP have defined an area with very high bycatch rates as a stat area with a weekly bycatch rate greater
than 3 times the Base Rate. A primary benefit of this provision is that it would close areas where
bycatch rates are determined to be very high, likely resulting in some level of salmon savings as
vessels are required to avoid the entire statistical area regardless of their performance. These larger
closures would occur in addition to any RHS closures.

The analysis evaluates the number and location of ADF&G groundfish stat areas that would have met the
CP sector’s threshold in 2022 and 2023 when this measure was in place. Three stat areas had a weekly
bycatch rate above 5 chum/mt of pollock in 2022 and four stat areas were above that threshold in 2023
(see Table 3-32). Closing stat areas with very high chum salmon bycatch rates would likely reduce chum
salmon bycatch, but the potential for WAK chum salmon savings would depend on where the closed stat
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area is located, when the rates were identified as being very high and thus were closed during the B
season, how much effort is displaced from the area, and ultimately where vessels move to.

For instance, in 2022, closing stat area 765900 in the Pervents fishing grounds would be unlikely to result
in WAK chum salmon savings because the Late period proportions have historically been low or non-
estimable because of insufficient sample sizes (see Table 3-30). However, closing statistical area 715630
in the Pribilofs fishing grounds in 2023 during the Late period could have resulted in WAK chum salmon
savings, depending on where vessels moved to. The estimated proportion of WAK chum salmon in the
Pribilofs fishing grounds during the Late period was 11.9% in 2023.

Unique to the CP IPA, the potential for chum salmon savings would also be affected by whether an area
was closed due to CP rates or CV rates because the sector uses fleet-wide data to inform its hotspot
program. Statistical areas 655500, 645434, and 644501 are located inside the Unimak fishing grounds
which historically has had a higher proportion of WAK chum salmon in the Late period, compared with
other fishing grounds. WAK chum salmon savings could have resulted from closing these areas to CPs if
they intended to harvest CDQ pollock. These two stat areas are located inside the CVOA where CPs are
prohibited from harvesting AFA pollock.

Table 3-32 ADF&G groundfish statistical areas where the weekly chum salmon bycatch rate for CPs
exceeded 5 chum salmon per mt of pollock (Provision 6 of Alternative 4) in 2022 and 2023

Year Statistical area Fishing grounds St.at'St'Cal week Weekly rate in
during the B season the area

765900 Pervents 36 6.3

2022 655500 Unimak 33 5.4
645434 Unimak 33 5.5
715630 Pribilofs 33 6.1
655500 Unimak 33 114

2023 655430 Unimak 33 5.1
645501 Unimak 33 114

3.2.4.4 Alternative 5

Alternative 5 includes three different options for inseason corridors. Only one corridor option could be
selected and recommended for implementation. These corridors are defined areas in the Bering Sea that
would close to pollock fishing if or when a sector met the corridor-specific chum salmon PSC limit. Only
chum salmon caught inside the corridor from June 10 to August 31 would count towards the cap. If a
corridor closed to a sector at any point between June 10 to August 31, the sector could continue fishing
outside of that area until September 1. From September 1 onward, a sector previously closed out of the
corridor could return to fishing inside.

e Option 1: Cluster Area 1. Cap amounts range from 50,000 to 200,000 chum salmon.
e Option 2: Unimak Area. Cap amounts range from 50,000 to 200,000 chum salmon.
e Option 3: Cluster Area 2. Cap amounts range from 50,000 or 100,000 chum salmon

While other portions of this analysis have largely provided an impact analysis that focuses on grounds-
wide data (e.g., levels of bycatch during the B season), the impact analysis for Alternative 5 is based upon
comparison with the current B season bycatch and pollock catch by sector inside these corridors. The
potential benefits of this alternative in terms of chum salmon savings could result from a closure that
prohibits a sector from fishing inside a corridor for a period of time, theoretically redistributing fishing to
areas with lower chum salmon encounters. Savings could also be realized by vessel operators changing
their behavior to stay below the cap. However, there is a high degree of uncertainty in whether these
corridor closures will result in chum salmon savings compared to Alternative 1 (status quo). Whether
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chum salmon savings or WAK chum salmon savings could result from a corridor in a given year would
depend on the fishing conditions, the bycatch rates where vessels moved to, and the proportion of WAK
chum salmon in those new areas which would only be known the following year.

The Council added Alternative 5 for consideration in April 2024 and thus the analysis provides more
detail on the methods, assumptions, and results for consideration because it is new information.

3.2.4.4.1 Methods Used to Analyze Alternative 5
3.24.4.1.1 Fleet Movement Model

To provide decision-makers estimates on the potential chum salmon PSC reductions under Alternative 5,
the analysts built a “Fleet Movement Model” that displaces B season pollock catch (mt) and chum salmon
PSC from a corridor when a sector would have reached its apportionment of a corridor cap. More
specifically, the model was developed to aid decision-makers in comparing three different, and
mutually exclusive, corridors. After developing the model, it was apparent there are several
limitations to the model and the ability for model results to predict future fishing behavior based on
prior fisheries-dependent data.

At the outset of model development, the analysts reviewed the SSC’s minutes and recommendations from
June 2023 and February 2024 on the recent Bristol Bay Red King Crab (BBRKC) EA/RIR, and
considered both the available data, as well as time and resources needed to build the model, compared
with those that were available™. The Fleet Movement Model uses a “proportional approach” to
redistribute pollock catch (mt), chum salmon PSC, and Chinook salmon PSC from a corridor that closed
to a sector to all ADF&G statistical areas (or “‘stat areas”) outside the corridor that had catch, in
proportion to the catch that occurred. The final results of the model include an estimated net change in
PSC to occur within the closure window.

Estimates of pollock catch and chum and Chinook salmon PSC from 2011-2023 were obtained from
NMEFS’s CAS. This model used a spatial resolution similar to how salmon are accounted for in CAS.
Haul-level PSC accounting was maintained when haul-specific data were available from at-sea observers
for CPs and motherships. Inshore CV’s PSC used the spatial resolution of the stat areas associated with
pollock landings and census counts of salmon that occur at delivery.

The data were evaluated for each corridor-specific PSC limit and apportionment method being considered
to determine when the corridor would have closed for a given sector and year. The model redistributed
pollock catch and salmon bycatch on a weekly basis to the areas where catch occurred outside of the
corridor through August 31. Weekly runs were chosen because chum salmon PSC encounters, bycatch
rates, and pollock fishing locations are variable throughout the B season. For each week that a closure
would have occurred, the sum of the pollock catch inside the closed corridor that occurred in that week
was proportionally dispersed to the stat areas that had catch outside the corridor based on the proportion
of outside pollock catch in that week. For example, if there were two stat areas outside the corridor each
had the same amount of the pollock catch that week, a displacement of 100 mt from inside the corridor
would result in each stat area receiving 50 mt of pollock catch. Next, the mean PSC rates (weekly number
of chum salmon PSC per weekly mt of pollock) was applied to the estimated catch of pollock for each
outside stat area to derive new estimates of PSC by stat area. Finally, the amount of PSC in each week
inside the closed corridor was subtracted from the sum of the new estimates of PSC catch to derive a net
change estimate.

The proportional approach to moving the closed sector(s) catch and bycatch to other areas does not reflect
the effects of pollock quality, travel costs, and other factors that drive vessel’s decisions and are not
incorporated into the model. The model does not carry forward redistribution from September 1 to the end
of the season. A sector may choose to target pollock inside the corridor after August 31, if it is beneficial

" For more information on the SSC's review of fleet redistribution models used in the BBRKC analysis, see section below on
Alternative Approaches Considered.
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for them to do so. It was assumed that, if a sector had historical pollock catch inside the corridor after
August 31, that was likely due to good pollock catch inside the corridor or that fishing in that area
provided some operational efficiency, while balancing other considerations like avoiding Chinook salmon
bycatch or other PSC. Thus, the model essentially stops redistributing effort after August 31.

Outliers and Assumptions

The analysts applied two methods to trim the dataset and remove outliers. When the initial model run
occurred, analysts noted that there were issues with the redistribution of catch because there were a few
instances of low catch and high PSC rates. First, hauls less than 10 mt in pollock catch were dropped
because this threshold was determined to be a lower bound where a small amount of fishing or a test tow
occurred. Second, analysts utilized the local outlier factor (LOF) method which identifies outliers in a
dataset by reviewing rate and catch for the data. This method looked at 500 nearest neighbors for each
haul and assumed that 1% of the data would be an outlier. Each row was ranked based on LOF ranking
and a total of seven rows were removed (these hauls represented catch rate outliers).

There are several aspects of the Fleet Movement model that need to be considered when
interpreting model results (listed in no particular order):

e The model was built to analyze Alternative 5 exclusively and was not combined with any other
alternatives.

e The model assumed the processing sector was CP for all CDQ landings for coding simplicity. In
reality, a small amount of CDQ pollock has been landed during the B season by Motherships as
well.

e The model assumed that corridor options considered under Alternative 5 would not close the B
season for a sector that reached its apportionment of the cap. In other words, if a sector was
closed out of the corridor, the model allows the sector to continue fishing outside of the closed
corridor until August 31 and no stand down occurs. This does not apply to cases when there is not
pollock harvest occurring outside of a closed corridor since the model has nowhere to move catch
to.

e The model does not capture if the fleet would have harvested the full amount with a corridor
closure. There were weeks when the corridor closed and there was no pollock harvest outside of
the corridor area. In these cases, the model had nowhere to move catch to. There were enough
weeks that this occurred (Table 3-33) to reduce the amount that would have been harvested
annually with corridor closures. This is an unrealistic scenario because the fleet is likely to adapt
with corridor closures. Additionally, the amount of adaption is not captured. For example, a
sector would be unable to travel to new fishing grounds or unable to find areas with equally good
fishing with a corridor closure; the full amount of pollock harvested is unlikely to be the same as
without a closure. In reality with a corridor closure, the sectors will have an incentive to find
ways to make up their catch, whether that is through changing the timing or location of their
fishing as they are able.

e The model does not account for vessel capacity (fish hold, fuel tanks) and horsepower, which are
particularly important considerations for inshore CVs. Smaller vessels are more limited by speed,
travel distance, and hold capacity to meet delivery requirements — while balancing operational
costs and safety — than larger vessels. These dynamics are addressed qualitatively in Section 4.2.4
relative to pollock fishery impacts.

Other Modeling Approaches Considered

The analysts considered two other methods for building the Fleet Movement Model.
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The first approach that was considered would have used historical chum salmon bycatch rates to
determine where pollock catch and chum salmon bycatch moved out of each closed corridor would go.
Pollock catch and chum salmon bycatch that occurred inside a corridor would have been moved to stat
areas where the sector had achieved the lowest chum salmon bycatch rates. The analysts did not use this
approach because it relies on an unlikely assumption that pollock harvesters prioritize minimizing chum
salmon bycatch, such that other considerations like pollock CPUE and the financial cost of moving to
these areas are under emphasized (see also the SSC’s minutes from June 2023).

The second approach that was considered would have used pollock CPUE to determine where pollock
catch and chum salmon bycatch moved out of each closed corridor would go. The analysts considered the
SSC’s minutes from June 2023 and February 2024 when they reviewed a similar fleet redistribution
model used to evaluate potential closure areas to protect Bristol Bay Red King Crab. The SSC discussed a
CPUE-based model compared to a PSC rate allocation approach, and while the SSC did note that a CPUE
approach might provide a better approximation of fleet behavior and include some consideration of
operational efficiency, they concluded that, in general, the two models (PSC rate and CPUE) showed
similar outcomes. They also noted that both approaches had limitations and the potential to produce
biased PSC estimates.

After reviewing the SSC’s February 2024 Minutes, the analysts decided not to use the CPUE approach for
two additional reasons. First, building a model that displaced the fleet to locations based on CPUE would
have required the analysts to exclude CVs carrying trawl EM gear and this would have created a large
data gap in the model starting in 2020. Vessels that carry trawl EM for compliance do not carry at-sea
observers and therefore observers do not collect data on the amount of time gear was fishing nor the
spatial distribution of fishing effort (i.e. where trawl gear is deployed for fishing).’? Instead, observers are
located at the processing plant, and they conduct salmon counts and collect biological samples during the
offload. NMFS is working on ways to incorporate haul-specific locations from Trawl EM vessels into the
CAS and Catch-In-Areas database in the future.

At present, NMFS does not have a way to include the haul locations and haul duration times from CVs in
the trawl EM program. The Trawl EM program has been expanding since the program started under an
Exempted Fishing Permit (EFP) in 2020. In 2020, 28% of the pollock trawl CVs participated in the trawl
EM program, the proportion of vessels in trawl EM grew to 57% in 2021, 66% in 2022, 67% in 2023 and
by 2024, 64 CVs participated in the trawl EM program and only two vessels elected to carry at-sea
observers. So, excluding CVs in the trawl EM program would have excluded the majority of this fleet in
recent years and created an inconsistency across the analyzed time series. Consequently, as a result of this
data limitation, the analysts made the decision to spatially redistribute catch and bycatch using the
proportion of pollock catch.

Second, a CPUE model approach would redistribute effort (minutes of pollock fishing) to areas outside of
a closed corridor. Areas outside a closed corridor sometimes have lower CPUE. While this approach
would account for the difference in CPUE, which is likely to occur in reality, it presents challenges for the
objective of estimating changes in salmon PSC. For example, this method would result in lower total
pollock catch and assumes the sector (or fleet) would not harvest their full allocation if they could not find
areas of equally good CPUE outside the closed corridor. This would artificially reduce PSC rates and may
not reflect reality.

3.24.41.2 Fleet Movement Model Results

As with other parts of this preliminary DEIS, the Fleet Movement Model is a retrospective analysis. This
is a useful and necessary approach to assess the baseline of where catch occurred and the magnitude of
pollock and PSC that were caught in an area. However, a retrospective analysis does not account for the

2 While NMFS does have VMS information that shows vessel tracks, it does not indicate when fishing starts and stops and
therefore doesn’t provide haul-specific locations and times.
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likely and anticipated future changes in fishing behavior. The model moved the fleet to stat areas outside
the closed corridor where pollock fishing historically occurred, but any mechanism for redistributing the
effort (in proportion to pollock harvest, PSC rates, or CPUE) presented a challenge that cannot be
reconciled by using a different method available to analysts because there were weeks where a sector
did not have any history fishing outside the corridor after a closure would have occurred for a
given year. For these years, corridors, and sectors, the model has nowhere to move pollock catch

and PSC to since the model relies on historical pollock catch and PSC.

Table 3-33 provides the proportion of weeks where a sector did not have any fishing history outside of a
corridor after a closure would have occurred until the end of the closure window (August 31); cells

marked with a

[ 132

indicate there was no closure for that given year, corridor, and sector. Cells marked

with a “0%” indicate that fishing in some weeks occurred both inside and outside of the corridor. Cells
marked with a percentage greater than zero indicate that fishing in some weeks only occurred inside the
corridor and there was no fishing outside of the corridor. These values are based on the sum of total
weeks where fishing only occurred inside the corridor after a cap was met, and the sum of weeks when
fishing occurred after a cap was met regardless of fishing location (i.e., inside the corridor or not). For
instance, in 2016, there were 42 weeks (summed across caps and apportionments) when the inshore sector
only fished inside the corridor after the cap was met and a closure occurred. There were 51 weeks
(summed across caps and apportionments) when the inshore sector fished inside and outside of Cluster 1
and after the corridor would have closed to the sector. This means the model had nowhere to move this
sector in this year in 82% of cases (i.e., weeks when fishing did occur).

Table 3-33 Proportion of weeks where a sector did not have any fishing history outside of a corridor after a

closure would have occurred in each year, 2011-2023

Year Cluster 1 Unimak Cluster 2
CP/CDQ M Inshore CP/CDQ M Inshore CP/CDQ M Inshore
2011 0% 0% 13% - 0% 0% - - -
2012 - - - - - - - - -
2013 0% - 0% - - 0% - - -
2014 - - 0% - - 0% - - 0%
2015 - - 3% - - 0% - - -
2016 10% 82% 82% 0% 72% 5% 0% - -
2017 0% 30% 64% - 30% 8% 0% - 0%
2018 0% 0% 0% - 0% 0% 0% 0% 0%
2019 - - 44% - - 0% - - -
2020 - - - - - - - - 0%
2021 0% T74% 18% - 45% 18% 0% 0% 0%
2022 0% 100% 56% - 0% 30% 0% - -
2023 - - 0% - - 0% - - -

Source: NMFS Alaska Region CAS.

The issue of pollock catch not occurring in stat areas outside of a closed corridor for a given sector
and year was most prevalent for the inshore sector in Cluster 1, followed by the mothership sector.
This was less of an issue for Unimak and not an issue for Cluster 2. In part, this scenario was more
common in the analysis of the Cluster 1 and Unimak corridors because the inshore sector has heavily
relied on the pollock fishing grounds inside Cluster 1 and the Unimak corridor is fully encompassed
within Cluster 1. In these instances, the results from a model that relies on retrospective data cannot
be used as a predictor of where the fleet may shift effort to. Because the model calculated net
change within the closure windows, these weeks would be equivalent to those with no change.

In some years, the model estimated significant increases in chum salmon bycatch resulting from one or
more sectors being moved out of a corridor. Consider the following example from 2019. The inshore
sector’s historical bycatch was 86,504 chum salmon in Cluster 1 from June 10-August 31 in 2019. The
sector would have hit a 50,000-chum salmon PSC limit under all four apportionments in 2019 and
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reached the cap on June 29 under three of four apportionment suboptions (all but AFA; Apportionment
4). The model estimates the inshore sector would have caught 207,785 more chum salmon by being
displaced from Cluster 1 from June 30 to August 31 in 2019. The substantial increase in chum bycatch
estimated for the inshore sector in 2019 was driven by a single week. During the week of July 27, the
model estimates bycatch would increase by 191,175 chum salmon had Cluster 1 closed.

Table 3-34 Estimated net change in chum salmon PSC for the inshore sector in Cluster 1, 2019

Week Historical chum salmon  New chum salmon PSC  Net estimate of chum salmon
PSC in Cluster 1 estimate PSC change
6/29/2019 2,061 374 -1,687
7/6/2019 1,599 589 -1,010
7/13/2019 10,267 18,425 8,158
7/27/2019 3,748 195,722 191,975
8/10/2019 7,149 16,713 9,564
8/17/2019 1,875 2,659 784
Total 26,699 234,484 207,785

Source: NMFS Alaska Region CAS.

In 2019, the inshore sector did not harvest pollock in any stat areas outside of Cluster 1 during the weeks of July 10 and August 3.
The model ignores these weeks in the B season because there is “nowhere” to displace the sector’s catch to outside of the corridor.
This means the estimate of 207,785 additional chum salmon does not include these weeks of data.

The increase in chum bycatch during the week of July 27 resulted from moving the sector from areas
inside Cluster 1 with low bycatch rates to stat areas outside with very high rates. The average chum
bycatch rate inside Cluster 1 in this week was 0.72, compared with the average rate outside the corridor at
8.57. The sector caught 24,806 mt of pollock inside Cluster 1 in that week, which was moved to statistical
areas outside the corridor in proportion to the amount of pollock catch in those outside areas (Table 3-35).

Table 3-35 Chum salmon bycatch (humber of fish), pollock catch (mt), and chum salmon bycatch rates for
the inshore sector in stat areas inside Cluster 1 during the week of July 27, 2019

Areas inside Cluster 1 Number of chum Pollock catch (mt) Chum bycatch rate (No. of
where fishing occurred salmon chum salmon/mt of
pollock)

655409 1,164 5,246 0.22

655430 1,993 17,736 0.11

665430 15 292 0.05

655500 21 14 1.49

645501 17 13 1.28

665401 88 348 0.25

655410 392 1,138 0.34

655600 61 32 1.9

635504 0 1 0

Total 3,748 24,806 0.72(avg. rate)

Source: NMFS Alaska Region CAS.

For this inshore example in 2019, Table 3-36 shows the historical number of chum salmon caught as
bycatch, pollock catch, bycatch rate, and the proportion of pollock harvest that occurred in each stat area
outside Cluster 1. The added amount of pollock catch displaced from Cluster 1 and the estimated change
in chum bycatch are also provided. As shown, 35.1% of the sector’s catch that week (8,696 mt) was
moved to statistical area 705600 outside Cluster 1. This area had a bycatch rate of 11.52. Additionally,
21.9% of the sector’s catch that week (5,431 mt) was moved to statistical area 695600 outside Cluster 1.
This area had a bycatch rate of 10.31. As a result, the model predicts the inshore sector would have caught
100,078 more chum salmon in statistical area 705600 and 56,031 more chum salmon in statistical area
695600.
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Table 3-36  Chum salmon bycatch, pollock catch (mt), and chum salmon bycatch rate for the inshore sector
in stat areas outside of Cluster 1 during the week of July 27, 2019

Stat areas Average  Average Proportion of Displaced New chum
. Average chum pollock chum pollock
outside catch moved salmon PSC
salmon PSC catch salmon catch added .
Cluster 1 to area estimate
(mt) PSC rate to area
675430 664 96 6.90 4.2% 1,044 7,214.
675500 171 10 17.09 0.4% 109 1,858
685500 1 231 0.004 10.2% 2,519 11
685530 104 144 0.72 18.9% 4,694 3,390
695600 1,719 166 10.31 21.9% 5,431 56,031
705600 1,842 160 11.50 35.1% 8,696 100,078
715600 1,034 84 12.25 7.4% 1,833 22,469
725630 430 44 9.71 1.9% 481 4,672
Total 5,965 937 - - 24,806 195,723

Source: NMFS Alaska Region CAS.

It is also unlikely these estimates are an accurate representation of what would occur in the future in terms
of the magnitude of potential additional chum salmon caught. The inshore sector was moved from areas
inside the corridor with lower bycatch to areas outside with higher bycatch rates. While this general trend
could occur from displaced effort, it is the magnitude of change in bycatch that is unlikely. If increased
higher chum salmon PSC rates occurred after vessels moved, it is expected the RHS program and
particularly the use of new bi-weekly closures or closing stat areas with very high bycatch rates as well as
fleet communication would move vessels away from very high bycatch rate areas.

For these reasons, the analysts decided against providing the full quantitative results of the Fleet
Movement Model as they are not a likely depiction of future outcomes for fleet behavior, PSC
savings, or PSC increases. The potential impacts of closures and shifts in effort must be considered
gualitatively, outside of the model results. Although the same issue is not prevalent in Cluster 2, there
are not comparable results from Cluster 1 and Unimak areas to compare with the Cluster 2 analysis. This
represents another limitation of the model and, as noted above, a key reason for developing the Fleet
Movement Model was to provide decision-makers a way to compare the potential impacts of three
different, and mutually exclusive, corridor options.

3.2.4.4.1.3 Other Approaches to Analyzing Alternative 5

In light of the limitations of the Fleet Movement Model, the analysts have used a different approach to
provide decision-makers a way to compare the spatial, temporal, and sector-level effects of each corridor
option under Alternative 5. Similar to an overall chum salmon PSC limit under Alternative 2 or 3, the
potential for chum salmon bycatch reductions under Alternative 5 would be influenced by changes in
fishing behavior. The consequence of a corridor closure varies by sector based on the relative importance
of that area in a given year in terms of fishing conditions and/or PSC encounters.

Table 3-37 shows the proportion of each sector’s B season pollock harvest taken inside the corridor
during the closure window (June 10 to August 31) from 2011 to 2023. The inshore sector is heavily
reliant on Cluster 1 given 41.98% —92.65% of the sector’s pollock was caught in this area during the
analyzed timeframe. The mothership sector is also more reliant on Cluster 1 for its pollock harvest
compared to the Cluster 2 and Unimak corridors. The CP/CDQ sectors are more reliant on Cluster 2
which can likely be explained by the high degree of overlap for the Cluster 1 and Unimak corridors with
the CVOA.
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Table 3-37 Proportion of each sector’s B season pollock harvest taken inside the corridor area during the

closure window (June 10 to August 31), 2011-2023

Cluster 1 Unimak Cluster 2
Year | CP/CDQ Mothership Inshore | CP/CDQ Mothership Inshore | CP/CDQ Mothership Inshore
2011 | 3.33% 42.36% 69.64% 1.95% 38.21% 62.81% | 12.41% 9.27% 9.69%
2012 | 2.55% 35.76% 41.98% | 0.22% 24.40% 3457% | 7.30% 14.48% 9.20%
2013 | 0.43% 11.60% 47.01% | 0.02% 8.05% 38.06% | 3.96% 17.97% 20.71%
2014 | 3.55% 17.26% 69.42% | 3.39% 15.56% 58.39% | 10.99% 9.17% 12.05%
2015 | 0.52% 11.97% 87.38% | 0.49% 8.79% 77.07% | 13.56% 13.89% 9.06%
2016 | 35.56% 89.94% 98.34% | 13.70% 58.38% 79.24% | 35.18% 10.06% 1.66%
2017 | 10.78% 70.70% 89.78% | 3.29% 55.07% 80.33% | 48.69% 12.73% 10.22%
2018 | 7.59% 25.91% 80.36% | 6.62% 23.01% 75.22% | 14.84% 8.89% 14.55%
2019 | 7.86% 42.09% 91.18% | 5.50% 35.02% 85.50% | 16.57% 6.54% 3.29%
2020 | 0.01% 33.49% 63.72% | 0.00% 32.15% 60.39% | 5.75% 3.11% 8.49%
2021 | 3.47% 82.90% 90.25% | 3.30% 76.43% 85.14% | 15.36% 8.49% 6.61%
2022 | 4.26% 73.40% 92.65% | 0.00% 56.55% 82.04% | 29.25% 7.82% 6.33%
2023 | 1.92% 65.42% 67.70% | 0.45% 61.08% 59.45% | 4.82% 1.85% 6.03%

Source: NMFS Alaska Region CAS.

Alternative 5 differs from Alternatives 2 and 3 in that it would not inherently halt fishing. If a corridor
closed to a sector for a period of time, the total area where fishing could occur would be reduced but
vessels could fish outside of the closed corridor until September 1. The analysis assumes vessels would
fish outside the closed corridor if they are able to do so. Thus, a key consideration for Alternative 5 are
the historical levels of pollock catch inside each corridor and the relative effect on bycatch levels of
displacing that catch temporally and/or spatially.

Table 3-38 compares the pollock fleet’s pollock catch (mt), chum salmon PSC (numbers of fish), and
chum salmon bycatch rate in each corridor area by periods for June and July, August, and September
through November 1 (2019-2023). Conditional formatting (i.e., varying the color of the cells based on
value) was added so the differences in areas and periods could be more easily compared within and across
years. Darker color saturation indicates higher values whereas lower saturation indicates lower values. As
shown, pollock catch was concentrated in Cluster 1 and Unimak. Typically, greater harvests occurred in
June and July in these areas compared to Cluster 2, except for 2020. Different trends are observed in the
distribution of historical chum salmon bycatch rates which are typically higher in Cluster 2 compared to
Cluster 1 and Unimak. While the overall number of chum salmon caught as bycatch tends to be higher in
Cluster 1 (2021 was a notable exception to this trend with a total of 274,805 chum in Cluster 2 relative to
221,859 chum salmon in Cluster 1), the rates are lower because of the substantial pollock caught in the
area.
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Table 3-38 Comparison of pollock catch (mt), chum salmon PSC (number of fish), and PSC rate during June

and July, August, and September to November 1 in each corridor area, 2019-2023

Cluster Area 1 Unimak Cluster Area 2
June Se June Se June Se
Category | Year Julyl Aug N(E)v| July| Aug Ngv| Julyl Aug N(?v|
2019 | 132,998 131,409 114,612 | 129,590 127,878 88,296 24,968 8,206 42,559
2020 | 36,976 71,607 127,079 | 36,651 64,714 122,547 6,484 24,404 17,638
Pollock 2021 | 190,748 102,482 83,084 | 183,349 97,763 74,997 21,918 11,325 47,985
2022 | 208,839 70,337 16,025 | 169,179 63,857 14,844 90,268 3,538 6,403
2023 | 160,372 30,769 77,587 | 134,365 29,146 74,932 14,088 21,814 462
2019 | 72,056 16,932 75,659 | 70,713 16,138 68,106 14,573 16,420 11,322
Chum 2020 4,017 17,609 96,770 3,977 16,743 91,278 5,201 30,988 28,223
salmon 2021 | 208,666 7,404 5,789 182,557 6,191 5,221 181,884 87,961 4,960
PSC 2022 | 52,465 96,143 1,697 28,628 80,517 1,650 11,608 10,008 9,306
2023 | 19,768 29,173 8,056 19,427 29,026 8,010 1,407 7,081 257
Chum 2019 0.54 0.13 0.66 0.55 0.13 0.77 0.58 2.00 0.27
salmon 2020 0.11 0.25 0.76 0.11 0.26 0.74 0.80 1.27 1.6
PSC 2021 1.09 0.07 0.07 1.00 0.06 0.07 8.3 1.77 0.10
Rate 2022 0.25 1.37 0.11 0.17 1.26 0.11 0.13 2.83 1.45
2023 0.12 0.95 0.10 0.14 1.00 0.11 0.10 0.32 0.56

Source: NMFS Alaska Region CAS.

Table 3-39 provides the amount of pollock catch (mt) that would have been displaced from the Cluster 1
and Unimak corridors based upon retrospective estimates on when a sector would have reached the
highest and lowest corridor-specific cap amounts of 50,000 and 200,000 chum salmon (2019-2023).
Table 3-40 provides the same information for Cluster 2 at cap amounts of 50,000 and 100,000 chum
salmon.

The analysis indicates the Unimak corridor would not constrain the CDQ and CP sectors. CP AFA
pollock catch would not have been moved from the Unimak corridor in any year due to a closure because
the corridor is fully encompassed within the CVOA, and CPs are restricted from fishing inside the CVOA
during the B season. These sectors would have been constrained by a Cluster 1 corridor in a limited
number of years at the low cap amount, and the CP sector would have been constrained in 2022 under
200,000 chum salmon cap using the 3-year average apportionment. Cluster 2 would have been a
constraint for these sectors in a limited number of years under both the high and low cap.

The Cluster 1 and Unimak corridors would have constrained the inshore and mothership sector at the low
cap amount. The inshore sector is most affected by Cluster 1 and would have reached all apportionments
of a 50,000-chum salmon cap in all years, except 2020 (Table 3-39). In 2020, more pollock was harvested
during September through November 1 compared to earlier months. A 50,000-chum salmon cap in
either Cluster 1 or Unimak would have moved a substantial amount of the inshore sector’s catch,
either 198,221 or 202,785 mt in 2019 under all apportionments, except AFA. The amount of amount
of pollock catch moved outside is greater under the AFA apportionment in both corridors but
higher in Cluster 1 at 217,504 mt compared to Unimak at 212,677 mt. In this year, the inshore sector
would have reached the Cluster 1 cap on June 29 under all apportionments except for AFA. The AFA
apportionment was met on June 22.
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Table 3-39 Estimated pollock harvest (mt) displaced from Cluster 1 and Unimak based on corridor-specific PSC limits of 50,000 and 200,000 chum for

all sectors and apportionment methods, 2019-2023

Cluster 1 Unimak
Limit 50,000 200,000 50,000 200,000
Sector CDQ CP M Ccv CDQ CP M Ccv CDhQ CP M CcVv ChDQ CP M CcVv
Sector Apportionment 1, 3-yr avg Sector Apportionment 1, 3-yr avg
2019 202,785 198,221
2020
2021 31,271 149,319 33,263 139,022
2022 4,491 4,288 67,109 4,491 805 1,749 40,881
2023 12,236 12,046
Sector Apportionment 2, 5-yr avg Sector Apportionment 1, 3-yr avg
2019 202,785 198,221
2020
2021 10,322 35,791 149,319 33,263 139,022
2022 4,491 4,288 67,109 805 1,749 40,881
2023 12,236 12,046
Sector Apportionment 3, pro rata Sector Apportionment 1, 3-yr avg
2019 202,785 198,221
2020
2021 31,271 149,319 33,263 139,022
2022 4,288 88,803 805 88,730 1,749 40,881
2023 12,236 12,046
Sector Apportionment 4, AFA Sector Apportionment 4, AFA
2019 217,504 212,677
2020
2021 10,322 35,791 173,975 103,845 33,263 162,727 96,537
2022 4,288 88,803 805 27,017 1,749 76,431 15,690
2023 16,796 12,046
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Table 3-40 Estimated pollock harvest (mt) displaced from Cluster 2 based on corridor specific PSC limits of

50,000 or 100,000 chum salmon for all sectors and apportionment methods, 2019-2023

Cluster 2
Limit 50,000 100,000
Sector CDQ CP M cv CDQ CP M cv

Sector Apportionment 1, 3-yr avg
2019
2020
2021 3,139 973 9,459 3,139 973 9,459
2022 5,236 3,366 5,236
2023

Sector Apportionment 2, 5-yr avg
2019
2020
2021 3,139 973 9,459 3,139 973 9,459
2022 5,236 3,366
2023

Sector Apportionment 3, pro rata
2019
2020 1,545
2021 3,139 973 9,459 3,139 973 9,459
2022 3,366
2023

Sector Apportionment 4, AFA

2019
2020 1,545
2021 3,139 973 9,459 3,139 973 9,459
2022
2023

The spatial and temporal displacement of pollock catch outside of a corridor once it closed to a sector are
key considerations under Alternative 5. Figure 3-22 compares the average weekly chum salmon bycatch
rate, WAK chum salmon bycatch rate, and pollock catch (mt) for each sector within the three corridors
(2019-2023). As a point of reference, the closure window of June 10 to August 31 is generally aligned
with statistical weeks 24-35 during the B season.

The estimate on each sector’s WAK chum bycatch rate was calculated by multiplying the estimated
proportion of WAK chum salmon in a corridor during either the Early or Late period by a sector’s weekly
chum salmon bycatch in the corridor; this approach assumes all sectors have the same genetic stock group
proportions for a given location and time. For instance, the inshore sector’s chum PSC in the Unimak
closure in statistical week 28 in 2021 was multiplied by the Early period proportion of WAK chum in
Unimak in 2021 (inclusive of all sectors). This is a necessary approach because sufficient data were not
available to determine the estimated proportion of WAK chum in the total bycatch by sector, period, and
corridor; however, stock compositions of WAK chum salmon PSC does not vary greatly week to week
for WAK chum salmon and thus this represents a reasonable estimate.
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Figure 3-22 Comparison of the weekly average WAK chum salmon rates, chum salmon PSC rates, and pollock harvest (mt) by sector and corridor
under Alternative 5, 2019-2023
Notes: CP and CDQ are combined.
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The weekly chum and WAK chum salmon bycatch rates were relatively low for all sectors inside Cluster
1 and Unimak compared to Cluster 2, although the CP/CDQ sector’s rate was higher in statistical week 28
in Cluster 1. This appears to be driven by higher bycatch rates inside the area in 2021. The weekly
pollock catch for the CV sectors was noticeably greater in Cluster 1 and Unimak compared to Cluster 2.
The CP/CDQ sector’s pollock catch was more variable across the corridors.

Cluster 1 and Unimak Corridors

CPs are restricted from harvesting AFA pollock inside the CVOA during the B season, which has
constrained CP’s AFA pollock harvest inside Unimak and to a lesser degree in Cluster 1. Relatively small
amounts of CDQ pollock have been harvested in both corridors. Since these sectors have relatively little
fishing history inside these corridors, prioritizing chum salmon avoidance by implementing a Cluster 1 or
Unimak corridor may not have a large effect on their fishing/chum salmon avoidance behavior. The
amount of pollock catch that could be moved from Cluster 1 or Unimak was also not estimated to be
substantial. This reduces the risk associated with moving a large amount of catch from an area with lower
bycatch rates to areas with unknown or higher rates.

The inshore and mothership CVs have heavily relied on the fishing grounds encompassed within the
Cluster 1 and Unimak corridors for their pollock catch during the analyzed period. This reliance may be
driven by many factors, but it suggests these sectors would likely modify their fishing behavior to the
extent practicable to not risk losing access to these historically productive fishing grounds. Additionally,
while the amount of pollock varies for each CV sector and there are differences in the temporal
distribution across weeks, a general trend for both the inshore and mothership CVs is that pollock catch
was high during statistical weeks 24-35. These weeks align with the closure window for Alternative 5.

In 2019, under a cap of 50,000 chum salmon in Cluster 1, the inshore CVs would have been moved out of
the corridor on June 22 or June 29 (depending on the apportionment). In this scenario, ~200,000 mt of
inshore CV pollock catch would have been moved from Cluster 1 (blue) during statistical weeks 26-35 in
2019. Moving high amounts of pollock catch outside of Cluster 1 (and Unimak) would result in very
different, but not necessarily positive, outcomes for chum and WAK chum salmon PSC.

If the Unimak corridor closed to inshore CVs, most vessels would likely move northwest into a portion of
Cluster 1 and then into Cluster 2 (all other factors being equal). If the Cluster 1 corridor closed to the
inshore sector, many CVs would move to the fishing grounds in Cluster 2. In both scenarios, some larger
CVs with greater capacity may travel further northwest from Cluster 2 (all other factors being equal). This
assessment is informed by existing regulatory and environmental restrictions. No pollock sector can fish
farther east due to the Nearshore Bristol Bay Trawl Closure. Pollock vessels cannot fish around the
Pribilof Islands which are encompassed in the Pribilof Islands Habitat Conservation Zone, and the fleet
would not fish further directly west off of the “shelf edge” where there is break in the continental shelf
(see Figure 3-23).
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Figure 3-23 Inseason corridor areas under Alternative 5 and other relevant groundfish management
boundaries in the Bering Sea

Given these constraints— regulatory, environmental, vessel capacity, among others— moving CV pollock
catch from Cluster 1 or Unimak to Cluster 2 or some areas further northwest would result in increased
chum and WAK chum salmon PSC. This is because the chum salmon bycatch rates have typically been
much higher in Cluster 2. The potential for adverse impacts would be exacerbated by a corridor closure
occurring earlier in the window, as would have been the case in 2019 for the inshore sector. While the
proportion of WAK chum salmon is greater in Cluster 1 and Unimak compared to Cluster 2 or further
northwest on the pollock fishing grounds, substantially increasing the overall bycatch in Cluster 2 could
result in an opposite outcome from what was observed in the 2021 and 2022 B seasons. Namely, that
despite fishing in an area with a possibly lower rate of WAK chum salmon caught, the actual number of
WAK chum salmon caught would increase because the total bycatch would increase substantially due to
higher PSC rates.

That being said, the CV sectors have a high degree of reliance on the fishing grounds encompassed within
these corridors. To avoid being moved out of these fishing grounds (i.e., corridors), vessels may change
their fishing behavior which could have varied outcomes for chum salmon PSC. One strategy that could
be used to stay below the corridor cap is to encourage larger CVs that are capable of fishing further
northwest to do so. Any chum salmon caught by these vessels would not accrue to the corridor cap.
However, given the general trend that chum salmon bycatch rates are higher in Cluster 2, chum salmon
bycatch could increase relative to status quo even if either corridor did not close. Whether larger CVs fish
outside the corridor or not, another possibility is that the inshore CVs continue to fish inside Cluster 1 or
Unimak. While doing so, chum salmon bycatch rates would be closely monitored and vessels would
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respond to these rates inside the corridor. These changes in fishing and chum salmon avoidance behavior
could reduce chum and WAK chum salmon PSC compared to status quo if the cap is not met and/or a
large amount of pollock catch is not moved to outside areas.

In sum, the Cluster 1 and Unimak corridors could result in chum and WAK chum salmon savings
compared to status quo. These reductions would primarily accrue from the inshore and mothership CV
sectors. Prioritizing chum salmon avoidance in these areas would also pose a high risk for creating an
adverse outcome for chum and WAK chum salmon PSC if the cap is met and a substantial amount of
pollock catch is moved to areas with historically higher chum salmon bycatch rates. This latter scenario
was more likely in the retrospective analysis at low corridor cap amounts of 50,000 chum salmon.

Cluster 2

All sectors rely on Cluster 2 for their pollock harvest to some degree and could be affected by a Cluster 2
corridor. The CP and CDQ sectors’ reliance on the fishing grounds encompassed within Cluster 2 was
variable, ranging from 3.96% to 48.69% in 2013 and 2017 respectively. CPs have greater operational
flexibility to move to new areas with better pollock catch rates or lower PSC. The CV sectors have also
relied on Cluster 2 to vary degrees, ranging from 1.66% in 2016 to 20.71% in 2013 for the inshore CVs
and 1.85% to 17.97% in 2023 and 2013 for the mothership CVs. Given the variable fishing history and
reliance on Cluster 2, it is possible that prioritizing chum salmon avoidance in Cluster 2 may not motivate
large changes in fishing/chum salmon avoidance behavior.

However, maintaining operational flexibility is a primary incentive embedded with the RHS program.
While all sectors may not heavily rely on the fishing grounds encompassed within this corridor, the
analysis assumes a similar incentive to the RHS program would also be relevant if chum salmon
avoidance was prioritized in Cluster 2. Fishermen would likely be proactive at avoiding fishing in Cluster
2, to the extent practicable, because historical data indicates the potential for high chum salmon bycatch
rates. Reaching a Cluster 2 cap would result in that sector losing the operational flexibility those fishing
grounds may provide in a given year. Compared to status quo, the potential for chum salmon savings
would result from all sectors proactively avoiding the corridor or carefully monitoring PSC against the
chum cap. Encountering higher bycatch rates inside Cluster 2 would pose a greater risk of losing
important operational flexibility later on.

The retrospective analysis indicates lower amounts of pollock catch would be moved from Cluster 2
compared to Cluster 1 and Unimak. This poses less risk to creating adverse outcomes for chum and WAK
chum salmon PSC. If Cluster 2 closed to the CP and CDQ sectors, these vessels would likely move
further northwest towards Cluster 3 and 4. The CV sectors would likely move to the historically
productive fishing grounds inside Cluster 1 and Unimak.

3.2.4.5 Cumulative Effects on Chum Salmon

Past and present human action impacting chum salmon and Western Alaska chum salmon stocks have
been highlighted in numerous documents (e.g., Farley et al., 2024; Whitworth et al. 2023), in Section
3.2.1 through Section 3.2.4 in this Preliminary DEIS as well as Appendices provided by cooperating
agencies (i.e., Appendix 7 from KRITFC, Appendix 8 from TCC). In particular, past and present
human actions that may affect Western Alaska chum salmon include bycatch in the Bering Sea pollock
fishery and associated avoidance techniques, bycatch in the state-managed Area M fishery, directed
catch from commercial salmon fisheries in river and in the ocean, competition from hatchery releases,
and environmental factors associated with climate change.

RFAs that may have a cumulative impact with the proposed actions include authorization and prosecution
of the Bering Sea pollock fishery and climate change, described at the beginning of Chapter 3. In
addition, chum salmon may be affected by:
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Bycatch management tools and WAK chum salmon research. Although previously established in
Federal regulation, the continued use of bycatch management tools may constitute an RFA. Gear
modifications are one way to reduce salmon bycatch in the pollock fisheries. Salmon excluder devices for
pollock trawl gear may result in reductions of salmon bycatch, potentially reducing the adverse effects of
incidental bycatch of salmon in the pollock fishery. Salmon excluder devices have been successful in
reducing Chinook salmon bycatch and modifications are being tested to improve its effectiveness for
reducing chum salmon bycatch.

Additionally, current work underway by researchers at (1) NOAA’s Auke Bay Lab to explore whole
genome sequencing of WAK chum salmon; (2) the University of Alaska Fairbanks to produce distributive
models of WAK chum salmon; and (3) the Bristol Bay Science and Research Institute to investigate in-
season genetic analysis of chum salmon bycatch in the inshore pollock sector. This research could aid the
pollock sectors in efforts to minimize WAK chum salmon bycatch, as well as providing greater resolution
for genetic information in understanding the impacts of bycatch (see Appendix 7, Attachments 1-3).

South Alaska Peninsula Management Area (Area M). Some amount of Western Alaska WAK chum
salmon is also caught in the South Alaska Peninsula Management Area (Area M) commercial salmon
fisheries. Section 4.3.4.2 provides information on commercial chum salmon fisheries across Western and
Interior Alaska. The Area M fishery is proximate to the action area, and while specific aspects of overall
State of Alaska salmon fishery management continue to be modified, it is reasonably foreseeable that this
fishery will continue in the future.

Hatchery Releases of Chum Salmon. Hatcheries produce salmon fry and release these small salmon into
the ocean to grow and mature before returning as adults to the hatchery or local rivers and streams for
harvest or breeding. Hatchery production is generally thought to increase the number of salmon in the
ocean beyond what is produced by the natural system, but some research posits that hatcheries may have
actually replaced natural production rather than added on to it (Amoroso, Tillotson & Hillborn 2017).
Hatchery adults also stray into streams where wild stocks are spawning and have been known to
intermingle with those stocks potentially reducing genetic diversity, reproductive success, and resilience
to climate variability and change. A number of hatcheries produce salmon in Korea, Japan, Russia, the
US, and Canada. The North Pacific Anadromous Fish Commission summarizes information on hatchery
releases, by country and by area, where available. It is reasonably foreseeable the hatchery production
will continue at a similar level into the future.

Subsistence and Commercial Chum Fisheries. ADF&G is responsible for managing commercial,
subsistence, sport, and personal use salmon fisheries, as described in Section 3.2.3. Additionally, within
federal waters of the Kuskokwim and during periods of conservation concern, USFWS and KRITFC are
responsible for co-managing rural subsistence salmon fisheries (see Appendix 6.3.C). While specific
aspects of salmon fishery management continue to be modified, it is reasonably foreseeable that the
current management systems for salmon fisheries will continue into the future. In addition, if ADF&G
determines there is surplus fish beyond escapement needs within Western and Interior river systems and
opens subsistence fisheries or other directed fisheries, a reasonably foreseeable action may be the
prosecution of those fisheries (State management thresholds and past prosecution of these fisheries are
further described in Section 4.3.3). As described in Table 3-7, many of these river systems have seen
limitations or closures of commercial and subsistence opportunities in recent years, including the Yukon
and Kuskokwim Rivers.

Cumulative Effects of the Proposed Actions with RFAs: The cumulative effect of the RFAs and
proposed alternatives are inherently considered throughout this section in the analysis of impacts on chum
salmon. For instance, the expected impacts of a chum PSC limit on chum salmon, fundamentally
presumes that pollock fishing would continue, Area M fishing would continue, hatchery releases of chum
salmon, and climate change impacts would continue into the future. Any impacts on chum savings from
pollock fishery incentives or restrictions created from the proposed alternatives may be offset if adverse
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impacts on chum from other human actions increase. Conversely, if future external human impacts on
chum are less adverse, the overall impacts of chum salmon savings may be enhanced.

3.3 Chinook Salmon

Chinook salmon (Oncorhynchus tshawytscha) are the largest of all Pacific salmon species, with weights
of individual fish commonly exceeding 30 pounds. In North America, Chinook salmon range from the
Monterey Bay area of California to the Chukchi Sea area of Alaska. On the Asian coast, Chinook salmon
occur from the Anadyr River area of Siberia southward to Hokkaido, Japan. In Alaska, they are abundant
from the southeastern panhandle to the Yukon River. Chinook salmon typically have relatively small
spawning populations and the largest river systems tend to have the largest populations. Major
populations of Chinook salmon return to the Yukon, Kuskokwim, Nushagak, Susitna, Kenai, Copper,
Alsek, Taku, and Stikine rivers with important runs also occurring in many smaller streams.

Like all species of Pacific salmon, Chinook salmon are anadromous. They hatch in fresh water and rear in
main-channel river areas for one year. The following spring, Chinook salmon smoltify and migrate to the
saltwater estuary. They spend anywhere from one to five years feeding in the ocean, then return to spawn
in fresh water. All Chinook salmon die after spawning. Chinook salmon may become sexually mature
from their second through seventh year, and as a result, fish in any spawning run may vary greatly in size.
Females tend to be older than males at maturity. In many spawning runs, males outnumber females in all
but the 6- and 7-year age groups. Small Chinook salmon that mature after spending only one winter in the
ocean are commonly referred to as “jacks” and are usually males. Alaska streams normally receive a
single run of Chinook salmon in the period from May through July.

Chinook salmon often make extensive freshwater spawning migrations to reach their home streams on
some of the larger river systems. Yukon River spawners bound for the headwaters in Yukon Territory,
Canada will travel more than 2,000 river miles during a 60-day period. Chinook salmon do not feed
during the freshwater spawning migration, so their condition deteriorates gradually during the spawning
run as they use stored body materials for energy and gonad development.

Each female deposits between 3,000 and 14,000 eggs in several gravel nests, or redds, which she
excavates in relatively deep, fast-moving water. In Alaska, the eggs usually hatch in the late winter or
early spring, depending on time of spawning and water temperature. The newly hatched fish, called
alevins, live in the gravel for several weeks until they gradually absorb the food in an attached yolk sac.
These juveniles, called fry, wiggle up through the gravel by early spring. In Alaska, most juvenile
Chinook salmon remain in fresh water until the following spring when they migrate to the ocean as smolt
in their second year. Juvenile Chinook salmon in freshwater feed on plankton and then later eat insects. In
the ocean, they eat a variety of organisms including herring, pilchard, sand lance, squid, and crustaceans.
Effects of the Alternatives on Chinook Salmon

3.3.1 Alternative 1

Alternative 1 would not change the existing regulations for Chinook salmon PSC, including the Chinook
salmon hard caps established under Amendment 91 to the BSAI Groundfish FMP in 2011 and more
stringent regulations in 2016 under Amendment 110 (see 50 CFR 679.21(f)(12)(iii)(E)(2).” While the
exact number of Chinook salmon encountered varies each year, bycatch levels have decreased
substantially since the hard caps took effect in 2011. From 1991-2010, the annual average Chinook
salmon bycatch was 40,876 fish compared to 18,325 Chinook from 20112023 (Figure 3-24).

73 See Appendix 2 for additional information on current Chinook salmon PSC management measures in the BSAL.
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Figure 3-24 Chinook salmon for the Bering Sea pollock trawl fishery for the A, B, and both seasons.
Horizontal dashed lines represent the mean bycatch pre- and post-Amendment 91, 1991-2023

Source: Barry et al. (2024)

Since 2011, annual Chinook salmon bycatch levels have ranged from 6,337 fish in 2022 to 32,200 fish in

2020. Chinook salmon bycatch tends to be higher during the A season as compared to the B season and

encountered in greater numbers by the inshore sector.

Table 3-41 Number of Chinook salmon caught as bycatch during the pollock fishery’s A and B season by
sector and fleet total, 2011-2023

CDQ CP Mothership Inshore

Year A B  Subtotal A B Subtotal A B Subtotal A B Subtotal

Total

2011 | 430 334 764 1,806 1,652 3,458 459 2,426 2,885 | 4,441 13,951 18,392
2012 | 344 5 349 2,484 92 2,576 312 49 361 4,624 3,433 8,057
2013 | 472 48 520 3,566 448 4,014 557 48 605 3,622 4,255 7,877
2014 | 692 36 728 3,961 567 4,528 463 180 643 6,420 2,718 9,138
2015 | 781 250 1,081 | 3,039 2,374 5413 689 559 1,248 | 7,789 2,848 10,637
2016 | 1,245 141 1,386 | 6,456 2,403 8,859 1,077 577 1,654 8,040 1,987 10,027
2017 | 2,116 388 2,504 |8,900 1,475 10,375 | 1530 476 2,006 |9,057 6,134 15191
2018 | 933 358 1,291 | 3,411 1,259 4,670 375 361 736 3,816 3,213 7,029
2019 [ 1,661 719 2,380 | 7,196 3,126 10,322 927 538 1,465 |[5954 4,863 10,817
2020 | 1,692 557 2,249 | 7,238 4,148 11,386 | 1,242 1472 2,714 | 8,044 7,807 15851
2021 | 848 329 1,177 |3,5520 1,187 4,707 700 222 922 4,407 2,571 6,978
2022 | 392 37 429 1,519 254 1,773 243 74 317 3,031 787 3,818
2023 | 1,151 20 1,171 | 4,364 161 4,525 735 183 918 4,359 882 5,241

25,499
11,343
13,016
15,037
18,329
21,926
30,076
13,726
24,984
32,200
13,784
6,337

11,855

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

Figure 3-25 shows the spatial distribution of Chinook salmon bycatch by genetic cluster area. Chinook
salmon bycatch was higher in Cluster 1 in all years compared to other areas (see Figure 3-25). During the
A season, Chinook salmon are typically encountered within and just outside of the eastern portion of the
CVOA, but bycatch encounters are more distributed across the Bering Sea shelf during the B season (see
Figure 3-26).
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Figure 3-25 Spatial distribution of Chinook salmon bycatch (numbers of fish) by genetic cluster area, 2011-
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Figure 3-26 Location and timing of Chinook salmon PSC in the Bering Sea pollock A and B season (2023) by
NMFS management areas (black) and ADF&G stat areas (gray) where circles represent the total
amount of bycatch and the CVOA is shaded green

Source: Barry et al. (2024)

3.3.1.1  Chinook Salmon Stock Composition Estimates

Chinook salmon caught as bycatch in the Bering Sea pollock fishery originate from river systems in
Russia, Asia, across Alaska, and the Pacific Northwest. For Chinook salmon, the contribution of 11
regional stock groups is estimated: Russia, Coastal Western Alaska, Middle Yukon, Upper Yukon, North
Alaska Peninsula, Northwest Gulf of Alaska, Copper River, Northeast Gulf of Alaska, Coastal Southeast
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Alaska, British Columbia, and West Coast United States. The coastal western Alaska genetic stock
reporting group includes all major river systems in western Alaska from the Kotzebue region in the north
to the Bristol Bay region in the south excluding the middle and Upper Yukon River.

Figure 3-27 provides the annual stock composition estimates (top panel) and the estimated number of
Chinook salmon (bottom panel) caught as bycatch from 2011-2023. The proportion of coastal Western
Alaska (Coast WAK) has decreased from a high of 68.0% in 2011 to a low of 23.7% in 2017 and has
fluctuated around ~47% since 2020 (see Figure 3-27). The proportion of Chinook salmon PSC from the
North Alaska Peninsula (NAK Pen) reporting group has increased in recent years, averaging 13.5%
between 2011-2020 and 31.9% since. Despite the increase in the relative proportion for this group,
because of the overall decline in Chinook salmon bycatch numbers, the number of Chinook salmon
caught in this reporting group has remained consistent, averaging 3,160 fish (2011-2023).
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Figure 3-27 Annual stock composition estimates (top) and estimated number of Chinook salmon bycatch
(bottom) with their 95% credible intervals (black line) in the Bering Sea pollock fishery, 2011~
2023

Source: Barry et al. (2024)

3.3.1.2 Chinook Salmon AEQ and Impact Rate

An AEQ model was developed for use in the Amendment 91 Chinook EIS/RIR (NPFMC/NMFS 2009;
lanelli & Stram 2014) to understand the effects of removals of Chinook salmon due to bycatch in the
pollock fishery impact Chinook salmon populations. This required a method be developed to estimate
how the different bycatch numbers would propagate to adult equivalent spawning salmon which are
distinguished from the annual bycatch numbers recorded by observers each year for management
purposes. The Chinook salmon caught in the pollock fishery range in age-2 to age-7 with the majority
being 3-6-year-olds. The impacts of bycatch in any one year may be lagged by several years. Analyses for
Chinook salmon have included an estimated AEQ mortality for the Upper Yukon and combined Western
Alaska stocks (Figure 3-28). As shown, adult equivalents from each reporting group have declined since
historically high levels in 2007 with an increase in 2020.

To estimate the impact of bycatch in the pollock fishery on these aggregate stock groupings, the AEQ
estimates provided in Figure 3-28 were compared to run-size information assembled for two regional
stock groupings (aggregate coastal Western Alaska including the Middle Yukon and the Upper Yukon,
Canadian-origin fish). Table 3-42 provides the estimated impact rates of the pollock fishery bycatch for
these two regional stock groupings alongside the lower and upper bound of confidence intervals. The
impact rate for the Upper Yukon reporting group was less than 1% in all years from 2011 —2023, except
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for 2022 when the impact rate was estimated at 1.1% of the total run size. The impact rate for the CWAK
reporting group ranged from 1.2%-3.6% (2011-2023). The impact rate in 2022 for Upper Yukon
reporting group declined after a slight increase in 2021 while rates for the Combined WAK have steadily
declined since 2020.
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Figure 3-28 Chinook salmon PSC adult equivalent mortality by run year for the Upper Yukon stock (upper
panel) and the combined Western Alaska (coastal Western Alaska and Middle Yukon) stocks
(lower panel)

Table 3-42 Estimated impact (median and lower and upper 95% confidence intervals) for combined western
Alaska stocks and Upper Yukon impact estimates by year of return (run-year), 2011-2023

Year Upper Yukon CWAK

2011 0.4% (0.3% - 0.5%) 1.7% (1.6% - 1.8%)
2012 0.5% (0.4% - 0.6%) 2.5% (2.3% - 2.8%)
2013 0.6% (0.5% - 0.8%) 2.3% (2.1% - 2.6%)
2014 0.4% (0.3% - 0.6%) 2.2% (2.0% - 2.4%)
2015 0.3% (0.3% - 0.4%) 1.4% (1.2% - 1.5%)
2016 0.4% (0.3% - 0.5%) 1.6% (1.5% - 1.7%)
2017 0.3% (0.3% - 0.4%) 1.6% (1.5% - 1.8%)
2018 0.3% (0.2% - 0.4%) 1.4% (1.2% - 1.5%)
2019 0.2% (0.2% - 0.3%) 1.2% (1.1% - 1.3%)
2020 0.7% (0.6% - 0.9%) 3.6% (3.4% - 3.8%)
2021 0.8% (0.6% - 1.0%) 3.0% (2.8% - 3.4%)
2022 1.1% (0.9% - 1.5%) 2.1% (1.8% - 2.3%)
2023 0.8% (0.6% - 1.0%) 1.7% (1.6% - 1.9%)

Notes: The 2023 estimates are based on a projection and have a higher degree of uncertainty associated with them. The 2023
estimates will be revised following genetics information from the 2023 fishery.

The current Chinook salmon bycatch management program was extensively evaluated in the FEIS
prepared for Amendment 91 (NMFS 2009) and the EA/RIR prepared for Amendment 110 (NMFS 2016),
in addition to what is presented here, and is not expected to have adverse impacts to Chinook salmon.

3.3.2 Alternatives 2 and 3

The alternatives are analyzed against the status quo bycatch levels to estimate the potential impacts of
additional chum salmon PSC regulations. The proposed management alternatives to reduce chum salmon
bycatch in the pollock fishery would affect fishing behavior, and there could be a wide range of potential
interactions with Chinook salmon.

Chum Salmon Bycatch Management Preliminary DEIS 147



Compared to Alternative 1, Chinook salmon bycatch could decrease under the chum salmon PSC limits
being considered under Alternatives 2 and 3. An average of 5,448 Chinook salmon were estimated to be
saved under a 100,000-chum salmon PSC limit using the pro rata apportionment. The potential for
Chinook salmon savings decreases as the PSC limit increases. At a 550,000 cap, an average of 772
Chinook salmon were estimated to be saved using the 3-year apportionment compared to 1,436 under the
AFA apportionment. These estimates do not account for likely future behavior changes.

Table 3-43 Estimates on fleet-wide Chinook salmon PSC reductions (hnumber of fish) as if the chum salmon
PSC limits and apportionment had been in place from 2011 —2023 under Alternative 2

Cap 100,000 325,000 550,00

ol | S S vonn A | e 0w | O T
2011 17,407 17,479 17,479 16,754

2012

2013 3,544 3,626 3,626 3,762

2014 2,834 2,834 2,834 2,720

2015 3,293 3,057 3,093 2,270 1,392

2016 4,503 4,467 4,467 4,394 1,919 1,733 1,733 1,358 1,228

2017 5,781 5,749 5,781 5,539 1,003 1,003 1,003 1,913 781 770 660 191
2018 3,658 3,658 3,658 3,788 1,232 789 789 2,102
2019 8,270 8,270 8,253 8,041 2,991 2,991 2,991 1,196

2020 12,191 12,154 12,154 11,796 6,231 4,594 4,594 6,319

2021 3,098 3,089 3,098 3,173 2,892 2,760 2,760 2,216 308 2,030 1,981 1,981
2022 441 441 441 522 0 0 0 0

2023 381 494 494 544

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

The pollock fishery catches both chum salmon and Chinook salmon bycatch during the B season. The
timing of this catch is dissimilar amongst the two species, with Chinook salmon caught in the latter part
of the B season and chum salmon caught throughout the B season. Additionally, WAK chum salmon
bycatch is encountered in higher proportions from June to August compared to the later aspects of the B
season (see Section 3.2.4.1.3). Similar trends were also observed inside the corridor areas under
consideration Alternative 5.

As a chum hard cap becomes more constraining, pollock fishing would slow down to account for the
chum salmon bycatch in each haul or delivery to a shore-based processor. As pollock catch is diverted
later in the B season, Chinook salmon PSC would increase from status quo. Chinook salmon bycatch
rates increase in October, as illustrated by Figure 3-29 that compares the fleet’s average weekly chum
salmon PSC rate (black), Chinook salmon PSC rate (gray), and pollock harvest (blue) during the B
season, 2011-2023. While providing average values over the status quo period may dampen interannual
variability, a consistent trend in Chinook salmon bycatch is that the rates tend to increase in September
and October (NMFS 2009 and 2016).
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Figure 3-29 Comparison of the weekly fleet-wide weekly average chum salmon bycatch rate, Chinook salmon
bycatch rate, and pollock harvest (mt), 2011-2023
Source: NMFS Alaska Region CAS, data compiled by AKFIN.

There is a clear trend that Chinook salmon PSC rates increase during September and October where
October generally aligns with statistical weeks 41-44. To avoid chum salmon, fishermen could move
more frequently, use a lower threshold to advise vessels move out of areas prior to a hotspot closure being
implemented under the RHS program, and/or slow the pace of pollock fishing to carefully monitor chum
salmon PSC against the remaining cap amount. If fishermen cannot find equally good catch rates after
moving to avoid chum salmon, and/or or the pace of fishing significantly slows down, some pollock catch
would be displaced to later weeks with adverse effects to Chinook salmon PSC. This scenario would be
more likely under lower chum salmon PSC limits which are inherently more constraining.

The implications for Chinook salmon PSC under Alternative 3 are similar to Alternative 2. When
considered across multiple years, the magnitude for either Chinook salmon PSC reductions due to an
early closure or increases due to a B season extension are less under Alternative 3 as compared to
Alternative 2. This is simply because an overall chum salmon PSC limit would not have been in effect in
all 13 years. A chum salmon PSC limit would have been in effect in either 3 or 6 years under Alternative
3, Option 1 and 4 or 5 years under Alternative 3, Option 2.

While Chinook salmon PSC could increase under Alternatives 2 and 3, a scenario that becomes more
likely as pollock catch is diverted later in the B season, the estimated impacts would not diminish the
protections afforded to Chinook salmon under the provisions of Amendment 91 and the more stringent
regulations implemented under Amendment 110.

3.3.3 Alternative 4

Alternative 4 would not result in adverse impacts to Chinook salmon PSC. The pollock fleet has operated
under the IPAs since 2010, and the provisions under Alternative 4 largely reflect operations in recent
years. Additionally, the IPAs would retain the priority for Chinook salmon closures that is intended to
ensure Chinook salmon PSC is minimized. The Chinook threshold provides a benchmark whereby chum
salmon closures cease once the threshold for the Chinook rate (0.035 Chinook/mt pollock) is reached.
This restrains fleet movement under chum salmon closures to avoid any exacerbation of Chinook salmon
PSC.

3.3.4 Alternative 5

Alternative 5 would include inseason corridors triggered by area-specific chum salmon PSC limits. The
subsequent analysis of potential impacts to Chinook salmon PSC builds on that which was provided in
Section 3.2.4.4.1.3 related to chum and WAK chum salmon PSC. The operational considerations are the
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same and not repeated here. Table 3-44 compares the pollock harvest (mt), Chinook salmon PSC

(numbers of fish), and Chinook salmon PSC rate during June and July, August, and September through

November 1 in each corridor (2019-2023). As shown, the levels of encounters and Chinook salmon
bycatch rates were highest in all corridors during the later aspect of the B season (i.e., September to
November 1) compared to earlier periods.

Table 3-44 Comparison of pollock harvest (mt), Chinook salmon PSC (number of fish), and Chinook salmon
PSC rate during June and July, August, and September—November 1, 2019-2023

Cluster Area 1 Unimak Cluster Area 2
June Se June Se June Se
Category | Year Julyl Aug NcE)v| Julyl Aug Ngv| Julyl Aug NcIJDV|
2019 | 132,998 131,409 114,612 | 129,590 127,878 88,296 | 24,968 8,206 42,559
2020 | 36,976 71,607 127,079 | 36,651 64,714 122547 | 6,484 24,404 17,638
Pollock | 2021 | 190,748 102,482 83,084 | 183,349 97,763 74,997 | 21,918 11,325 47,985
2022 | 208,839 70,337 16,025 | 169,179 63,857 14,844 | 90,268 3,538 6,403
2023 | 160,372 30,769 77,587 | 134,365 29,146 74,932 | 14,088 21,814 462
2019 | 2,626 591 1,914 580 2,589 1504 25 73 1,662
Chinook 2020 255 390 7,071 388 240 6,711 75 12 1,558
PSC 2021 348 757 1,589 729 333 1,511 13 111 459
2022 343 394 99 328 331 93 3 89 12
2023 36 433 453 419 33 439 43 63 3
2019 | 0.020 0.004 0.017 0.004 0.020 0.017 0.001 0.009 0.039
Chinook | 2020 | 0.007 0.005 0.056 0.011 0.004 0.055 0.012 0.000 0.088
salmon | 2021 | 0.002 0.007 0.019 0.004 0.003 0.020 0.001 0.010 0.010
PSC rate | 2022 | 0.002 0.006 0.006 0.002 0.005 0.006 0.000 0.025 0.002
2023 | 0.000 0.014 0.006 0.003 0.001 0.006 0.003 0.003 0.006

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

Figure 3-30 below shows the weekly chum salmon PSC rate, Chinook salmon PSC rate, and pollock
harvest (mt) for each corridor area by sector (2019-2023). Chinook salmon bycatch rates vary by sector
and corridor but clearly increase during late September through October which generally aligns with

weeks 3944, It is possible that a corridor closure could reduce Chinook salmon PSC if a sector moved

out of that area was able to find good pollock catch rates, as well as lower chum and Chinook salmon

bycatch rates outside the corridor. However, given that Chinook salmon bycatch rates remain relatively

low for all sectors and areas the spatial displacement of pollock catch may present less potential for
adverse impacts to Chinook compared to the temporal displacement of catch.

Similar to Alternatives 2 or 3, there is a risk that inseason corridors could increase Chinook salmon PSC
if one or more sectors fish later into the B season due pollock fishing being displaced outside of the
corridor. Since the highest amount of pollock catch moved out of the corridors would come from closing

Cluster 1 or Unimak to the CV sectors, prioritizing chum salmon avoidance in these corridors would be

more likely to result in adverse impact to Chinook salmon bycatch (see Table 3-39 and Table 3-40).
Pollock vessels are constrained by other regulations and environmental conditions in where they can

move to target pollock. In a year like 2019, the inshore sector would have needed to find equally good

fishing grounds outside of Cluster 1 from June 29 to September 1 to not risk displacing some amount of
the 200,000 mt of catch later in the B season or have found substantially higher catch rates.

P and CDQ sectors have not relied on Cluster 1 or Unimak for their B season pollock harvest compared
to Cluster 2 and other fishing grounds. The highest amount of pollock catch displaced from Cluster 2
under a corridor cap of 50,000-chum salmon was ~9,500 mt from the inshore sector in 2021. A Cluster 2
corridor closure could move CPs further northwest, and the inshore and mothership CVs would move to

historically productive fishing grounds in Cluster 1 and Unimak (all other considerations being equal).

Thus, the retrospective analysis shows Cluster 2 could result in neutral impacts to Chinook salmon based
on temporal displacement of pollock catch.
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Figure 3-30 Distribution of the average weekly chum salmon PSC rate, Chinook salmon PSC rate, and pollock harvest (mt) for each corridor area by

sector, 2019-2023
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3.3.5 Cumulative Effects on Chinook

Past and present human actions associated with Chinook salmon are described throughout this section and
in numerous other documents including the 2004 Groundfish Fisheries Programmatic Supplemental
Environmental Impact Statement and Supplemental Information Report (NMFS 2004; NMFS 2015). This
includes climate change impacts, subsistence, sport, personal use, and commercial fisheries that have
occurred in the past and/or continue to occur for Chinook, implementation of CDQ and AFA, as well as
bycatch in the Bering Sea pollock fishery and bycatch management actions that have previously occurred.

RFAs that may have a cumulative impact with the proposed actions include authorization and prosecution
of the Bering Sea pollock fishery and climate change, described at the beginning of Chapter 3. In
addition, Chinook salmon may be affected by:

Bycatch management tools. Although previously established in Federal regulation, the continued use of
Chinook bycatch management tools in the Bering Sea pollock fishery may constitute an RFA. For
instance, Federal regulations at 50 CFR 679.21(f)(12)(iii)(E)(11) currently require for the use of salmon
excluder devices, (with recognition of contingencies), in the A season for reducing Chinook bycatch. It is
also common practice for vessels to continue to use an excluder in the B season.

The implementation of Chinook salmon PSC limits constitutes a past action; however, the industry-
established process for ensuring catch of Chinook remains under these limits and the methods used to
address the IPA requirements, may be considered action(s) that would be reasonably foreseeable in the
future as well. For instance, this includes use of the RHS program and data sharing agreement through
Sea State to generate a system to incentivize the avoidance of Chinook salmon at all levels of abundance.

Subsistence and commercial Chinook salmon fisheries. A broad RFA for Chinook includes the
continued management of commercial, subsistence, sport, and personal use salmon fisheries, as described
in Section 3.2.3. Chinook salmon runs in Western Alaska have seen substantial declines over the past
decade. Chinook salmon runs on the Kuskokwim River were the lowest on record from 2012 through
2014 and have remained below the historical average, resulting in restrictions to subsistence fisheries.
Subsistence harvests of Chinook salmon on the Yukon River have declined since 2007 and commercial
and sport harvests have declined since 1998. Commercial Chinook fisheries on the Yukon have seen tight
restrictions and closures since 2008. On April 1, 2024, ADF&G and the Department of Fisheries and
Oceans Canada signed a seven-year agreement to suspend commercial, sport, domestic and personal use
fishing for Chinook on the Yukon River and Canadian tributaries. This means future in river removals
will be limited to ceremonial subsistence use and the transmission of cultural knowledge until 2030,
unless in-river abundance of Canadian-origin Chinook salmon is bilaterally projected to exceed 71,000 at
the U.S./Canada border.

Cumulative Effects of the Proposed Actions with RFAs: The cumulative effect of the RFAs and
proposed alternatives are inherently considered in this section through the analysis of impacts on Chinook
salmon and Section 3.5 on policy-level tradeoffs). For instance, the expected impacts of a chum PSC limit
on Chinook includes an assumption that the Bering Sea pollock fishery would be authorized and continue
to be prosecuted, that existing bycatch management tools would continue included the required use of
excluders during the A season, overall Chinook PSC limits, IPA requirements, and the use of the RHS
system for in season avoidance.

As described throughout this section, potential impacts on Chinook PSC from the Alternative 2, 3and 5
are unknown both in terms of magnitude and direction. For instance, effects on Chinook PSC may vary
based on the chum PSC limit amount, apportionment method, and pollock harvester’s operational
strategies.

There is a potential under Alternative 2, 3 or 5 that Chinook PSC may increase relative to Alternative 1, if
reaching a chum PSC limit (Alternative 2 or 3) or the corridor cap (Alternative 5) is perceived to be a
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greater risk than reaching one of the other PSC limits. Chinook PSC may also increase relative to status
quo if a pollock sector’s operations are less efficient to the extent that it drives harvesting later in the B
season, as this correlates with higher Chinook PSC. Due to the incentives created from the overall
Chinook PSC and performance standard, paired with the IPA’s internal management of this limit, it is not
expected that Chinook PSC would increase to a level where the overall sector limit is met. However,
Chinook PSC may increase relative to what it would have been in the absence of Alternative 2, 3, or 5.

There are also scenarios under any of the action alternatives in which Chinook PSC may be reduced
relative to status quo levels. For instance, this could be the case if a sector is closed early due to reaching
a chum PSC limit. Chinook that may have been caught as PSC later in the season would be left in the
water. When paired with other RFAS, such as the seven-year agreement on the Yukon River, if the action
alternatives are able to reduce Chinook PSC relative to status quo, this may enhance the success of these
in river effort to conserve the Chinook runs.

3.4 Herring

Herring are abundant in Alaska marine waters and commercial fisheries exist throughout State waters in
both the BSAI and GOA, primarily for herring roe with smaller fisheries for food and bait. These fisheries
target herring returning to nearshore waters for spawning. Herring in different areas are managed as
separate stocks. The largest stock in the BSAI spawns in Togiak Bay in northern Bristol Bay and the next
largest stock is in Norton Sound. ADF&G uses a combination of different types of surveys and population
modeling to set catch limits.

Herring are widely distributed throughout the North Pacific, and herring that spawn along the eastern
shore of the Bering Sea are thought to migrate seasonally between their spawning groups and wintering
areas near the western edge of the Bering Sea continental shelf, north and west of the Pribilof Islands
(Tojo et al., 2007). Figure 3-31 shows the spatial distribution of herring in the BSAI region captured by
the bottom trawl survey and the BASIS survey are different and may result from the seasonal movement
of herring (Vollenwider et al. 2024). The bottom trawl survey occurs primarily in June and July and is
likely capturing herring that are out-migrating from nearshore spawning areas.
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Figure 3-31 Spatial density of BSAI Pacific herring survey data from Vollenweider et al. (2024).

Notes: Spatial density in BSAI surveys (a), spatial densities in the previous four years for which survey data was available (b),
prevalence in terms of the number of survey stations that returned positive tows for this species (c), and average densities split by
survey location in the BSAI (d).

3.41 Effects of the Alternatives on Herring

3.4.1.1 Alternative 1

The existing management measures for herring PSC in the BSAI groundfish trawl fisheries include the
Herring Savings Areas (HSAs) and a PSC limit framework established under Amendment 16a to the
BSAI Groundfish FMP. The HSAs are triggered time and area closures based on the PSC limit which is
set annually at 1% of the herring spawning biomass. The three areas and their timed closures are shown in
Figure 3-32. The herring PSC limit is published in the annual harvest specifications and apportioned to
the trawl directed fishing categories (see 50 CFR 679.21(e)(3)(iv)(B) through (F)). Attainment of any
apportionment triggers the HSA to close to that fishery based upon the timing of each area closure. A
fishery is accountable for its herring PSC on the basis of a fishing year (January 1 to December 31). Once
a fishery has reached its annual herring PSC allowance, further fishing in the Summer and Winter HSAs
would be prohibited during that year. However, the Winter HSA would be in place if the herring PSC
limit is reached during September 1-March 1 and continues into the subsequent year.
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Figure 3-32 Herring Savings Areas

Note: The locations of the HSAs were based upon available herring migration data in the 1980s.

Table 3-45 compares the pelagic pollock trawl fishery’s herring PSC (mt) to the amount of the annual
herring PSC limit it is apportioned and the percent of the PSC limit caught each year from 2011-2023. As
shown, the annual amount of herring PSC (mt) caught by the pelagic pollock fishery ranged from 151
(mt) in 2014 to 3,720 (mt) in 2020; the fishery exceeded its apportionment of the limit in 2012 and
2020." While herring are encountered by the fishery in both the A and B seasons, bycatch tends to be
higher during the B season. The 2020 A season was an exception to this trend.

Togiak herring biomass has been increasing in recent years as a result of strong 2016- and 2017-year
classes that have also contributed to higher PSC in the pollock fishery in recent years (Joy et al., 2023).
The 2017-year class is now approaching full size and maturity and should begin to age out of the
population as natural mortality accrues in coming years. However, changing spatial distributions of
herring biomass and/or changes in the distributions of directed pollock and flatfish fisheries could result
in exceeding PSC limits when and if exceptionally large year classes occur in the future (Joy, et al. 2023).

The amount of herring PSC encountered by the pollock fishery is less than that of all groundfish fisheries
combined and below 1% of the estimated herring biomass and thus Alternative 1 is not expected to have
adverse impacts to herring PSC.

" A request for emergency action was submitted in 2020 to suspend the closure of the Winter Herring Savings Area in order to
allow the fishery to operate and achieve Optimum Yield rather than be pushed into areas of less productive fishing and potentially
higher herring bycatch areas. The summer HSA was re-opened by NMFS in 2020 as well to prevent the underharvest of the 2020
pollock TAC.
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Table 3-45 Pollock fishery herring PSC (mt) compared to the fishery’s apportionment of the limit (mt) and
percent of the limit caught

Year Herring PSC (mt) PSC limit (mt) % of limit
2011 346 1,737 19.9%
2012 2,167 1,600 135.4%
2013 959 2,165 44.3%
2014 151 1,776 8.5%
2015 1,386 2,242 61.8%
2016 1,425 2,151 66.2%
2017 956 1,800 53.1%
2018 307 1,662 18.5%
2019 1,080 2,313 46.7%
2020 3,720 2,299 161.8%
2021 1,698 2,472 69.0%
2022 1,678 3,400 49.0%
2023 3,059 3,066 99.7%
Source: NMFS Inseason. https://www.fisheries.noaa.gov/alaska/commercial-fishing/fisheries-catch-and-landings-reports-alaska
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Figure 3-33 Comparison of Herring PSC (mt) during the A and B season pollock fishery, 2011-2023
Source: NMFS Alaska Region CAS, data compiled by AKFIN.

3.4.1.2 Alternatives 2 and 3

The alternatives are analyzed against the status quo levels of herring PSC to estimate the potential impacts
of additional chum salmon bycatch regulations. The proposed management alternatives to reduce chum
salmon bycatch in the pollock fishery would affect fishing behavior, and there could be a wide range of
potential interactions with herring. While herring PSC could increase under these proposed regulatory
changes for chum salmon bycatch, the estimated impacts would not diminish the protections afforded by
the existing PSC limit.

An early B season closure would result in some herring PSC (mt) savings compared to status quo. Under
a 100,000-chum salmon PSC limit the estimates on potential reductions ranged from an average of 223 mt
to 259 mt depending on the apportionment; estimates on potential herring savings substantially decrease
as the chum salmon PSC limit increases. However, the pollock fleet is likely to change is fishing
behavior in response to a chum salmon hard cap which could increase herring PSC prior to or
regardless of that hard cap being met (see Section 3.2.4.2.5).

Alternative 2 and 3 would require the pollock industry to operate under two hard caps during the B season
fishery, one for Chinook salmon and the other for chum salmon PSC. The annual herring PSC limit would
also be in place. It is assumed the fleet would not want to incur the cost of an early B season closure due
to reaching either the Chinook or (potential) chum salmon PSC cap, nor would fishermen want to lose
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access to the fishing grounds encompassed within the HSAs by triggering their closure. The pollock
industry would take measures to avoid all PSC to the extent practicable under this regulatory scenario,
although it inherently limits the operational flexibility afforded to the fleet to avoid PSC.

The pollock fleet would need to make inseason management choices on how to carefully balance their
operations against these constraining limits. For instance, if a sector was encountering higher herring
PSC, operational choices may need to be made on where to move vessels to avoid further herring while
also maintaining low chum salmon PSC. Fleet managers have shared that the CV sectors could be moved
onto the shelf where herring bycatch has recently been less likely to be encountered, but chum salmon and
WAK chum salmon may be more prevalent (see Table 3-30).”

Conversely, there could be a scenario where the fleet balances its chum salmon PSC against the overall
cap, and their operational choices inadvertently result in the fishery reaching the herring PSC limit.
Closing the summer HSAs (because the herring PSC limit was met) would require vessels to move out of
the area which encompasses historically productive fishing grounds. Vessels may concentrate their effort
on the edge of the closure to continue fishing the most productive grounds and closer to port. This
proximity is particularly important for the inshore sector. Based on the location of the summer HSAs, a
closure would likely move most CVs into Cluster 2 if the pollock aggregations were good and could
sustain fishing. Some vessels would go also go further northwest as able. However, increased fishing
inside Cluster 2 poses the risk these CVs would have higher chum salmon bycatch.

CPs are more affected by the Winter HSA. In some recent years, herring bycatch has been higher outside
of the Winter HSA compared to within it (Table 3-46). If the pollock fishery exceeded the herring PSC
limit while balancing its chum salmon PSC against the overall cap, an unintended consequence may occur
as vessels are moved to new grounds with potentially higher herring PSC.

Table 3-46 Comparison of herring PSC rates inside the Winter HSA, HSA1, HSA2, and all outside areas
(remainder) during the B season pollock fishery, 2019-2023

ngr!ng PS.C rate Herring PSC rate Herring PSC rate | Herring PSC rate
Year inside Winter L L i ;
HSA inside HSA1 inside HSA2 in remainder
2019 0.02 1.82 2.23 0.12
2020 0.39 1.19 3.67 0.38
2021 0.02 15.03 3.02 0.05
2022 1.97 0.02 3.26 0.94
2023 0.53 0.44 8.64 1.47

Source: NMFS Alaska Region CAS, data compiled by AKFIN.

The implications for herring PSC under Alternative 3 are similar to Alternative 2. When considered
across multiple years, the magnitude for herring PSC savings under Alternative 3 is less than what is
expected under Alternative 2 because a chum salmon PSC limit would not be in effect during each B
season. If the hard cap set when one area fails to meet its abundance thresholds is 100,000 chum salmon,
a 75,000-chum salmon PSC limit could be in effect in a B season when two or more areas failed to meet
their thresholds. In the years where a hard cap of 75,000 chum salmon is in effect, there is greater
potential for adverse effects to herring PSC because this cap amount is more constraining for the fleet
compared to caps analyzed at higher amounts.

Overall, these dynamics make the potential impacts to herring uncertain, both in their direction and
magnitude, particularly at lower chum salmon hard cap amounts. Operational choices would be made by
the fleet on a season-by-season basis which would affect the potential outcomes.

75 Personal communication, S. Martell.
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3.4.1.3 Alternative 4

Alternative 4 is not expected to result in adverse impacts to herring. The pollock fleet has operated under
the IPAs since 2010 and the proposed provisions largely reflect recent fishing behavior.

3.4.1.4 Alternative 5

The analysis of potential impacts to herring PSC under Alternative 5 is focused on the operational
tradeoffs that may present themselves if the industry was required to operate under two different PSC
limits that trigger time and area closures, one for herring and the other for chum salmon. The analysis
presents information from the most 2021-2023 which represent the most recent three years of available
fisheries-dependent data. Each sector’s reliance on the inseason corridors for their pollock harvest is the
same as that which is described in Section 3.2.4.4.1.3 and not repeated here. Figure 3-34 shows the spatial
distribution of herring PSC (top panel) and chum salmon PSC (bottom panel) in June and July, August,
and September to November 1 from 2021 to 2023. The spatial distributions are depicted along with the
boundaries of the three corridors under consideration in Alternative 5 and the summer HSAs (purple).
Herring bycatch is generally higher during June and July compared to later months during the B season,
but the spatial distribution of herring PSC is variable.

In 2021, In 2021, at the low cap amount of 50,000 chum salmon, the Cluster 1 and Unimak corridors
would have closed to the CDQ, inshore, and mothership sectors under all apportionments. The cap would
have been met in both areas at variable dates between July 3 and July 17 (see Appendix 3). While the
CDQ sector met the Cluster 1 and Unimak cap, no pollock catch was moved from the areas because the
sector did not continue fishing inside the corridor after that week. In 2021, at the low cap of 50,000 chum
salmon, all sectors except CDQ met the cap on July 31 across all apportionments. Corridor caps at
200,000 chum salmon would have been met by in a variable number of years and apportionments.

If the CV sectors responded to a Cluster 1 or Unimak closure in 2021, many vessels may move to Cluster
2 and then further northwest as able. In the 2021 B season, this movement scenario may have reduced
herring bycatch to a degree because PSC was higher in the Unimak corridor in June and July compared to
Cluster 2. On the other hand, this movement scenario could have had adverse impacts to chum and WAK
chum salmon PSC compared to status quo. The chum PSC rates were higher in Cluster 2 at 8.30 chum/mt
of pollock compared to Cluster 1 and Unimak at approximately 1.0 chum/mt of pollock and high in most
stat areas where fishing occurred (see Table 3-35).

Conversely, if the CV sectors had responded to a Cluster 2 closure in 2021, most vessels would likely
move to the historically productive pollock fishing grounds inside the Cluster 1 and Unimak corridors (all
other factors being equal). This “movement scenario” approximates the 2021 B season. In this year, the
majority of pollock was caught inside Cluster 1 and Unimak in 2021 from June to August. However, a
Cluster 2 closure would have limited the fleet’s operational flexibility to move to new areas where lower
catches of herring could be realized.

In 2022, the CP, mothership, and inshore sectors would have met the low cap amount in Cluster 1. The
dates the sectors met these caps were variable as were the apportionments, but the corridor would have
closed in mid-July to the first week of August. Similar trends for the inshore and mothership sectors were
observed in Unimak. In 2022, the CDQ sector would have met the low cap amount of 50,000 chum
salmon in Cluster 2 under the 3-year and 5-year average apportionments; the CP sector would have met
all apportionments on August 27 at the low cap amount, except for AFA when the sector did not reach
that apportionment of a 50,000-chum salmon cap.

If the CV sectors had responded to a Cluster 1 or Unimak closure in 2022, it is again assumed most
vessels would move northwest into Cluster 2 and then further northwest as able. Depending on if or
where effort moved to in Cluster 2, this movement scenario could have increased herring PSC. Some stat
areas inside Cluster 2 were observed to have high herring bycatch in June and July during the 2022 B
season. If the CP sector had responded to a Cluster 2 corridor on August 27, it is assumed these vessels
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would have moved further northwest as able. This approximates the status quo and would be unlikely to
have substantially changed herring or chum salmon PSC in this timeframe. Higher herring bycatch was

observed inside a discrete number of stat areas inside the Unimak corridor in August during the 2022 B

season.

In 2023, the inshore sector would have met a cap of 50,000 chum salmon in the Cluster 1 and Unimak
corridors in mid-August. The mothership sector would have reached a 50,000-chum salmon cap in
Unimak apportioned using the 5-year average on August 19. No sector met the higher cap amount of
200,000 chum salmon in 2023 in these corridors. Compared to prior years, the chum salmon bycatch rates
observed in 2023 were low across all corridors and monthly periods. If the CV sectors responded to a
mid-August closure in Cluster 1 or Unimak, these vessels would likely move northwest where they would
potentially fish in Cluster 2. In 2023, the average chum salmon bycatch rate was lower in Cluster 2 at 0.32
chum/mt of pollock compared to that observed in Unimak at 0.95 chum/mt pollock and Cluster 1 at 1.0
chum/mt of pollock. In this year, it is possible that some chum salmon savings could have been realized
by moving the CV sectors out of these areas without creating adverse impacts to herring PSC.

An analysis of recent years’ data highlights the interannual variability in herring and chum salmon
PSC encounters. Based on these data and analysis, the inseason corridor options under Alternative 5
could produce variable outcomes for herring PSC. Similar to Alternatives 2 and 3, the pollock industry
would make operational choices on a season-by-season basis to balance their operations against different
regulations to constrain PSC. The choices made in response to the regulations would impact the outcomes
for herring PSC. All corridor options under Alternative 5 would limit the pollock fleet’s operational
flexibility to avoid herring PSC to some degree but this may be more acutely experienced by the inshore
sector that would have been more constrained by corridor caps especially at lower amounts.
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Figure 3-34 Distribution of herring PSC during June and July, August, and September—November compared

to the distribution of chum salmon PSC during the same periods, 2021-2023
Notes: Cluster 1 is shown in red, Unimak in orange, and Cluster 2 in Blue. Purple shading denotes the summer HSAs.

3.4.1.5 Cumulative Effects on Herring

The past and present human actions associated with Pacific herring are described in throughout this
section and in numerous other documents including the 2004 Groundfish Fisheries Programmatic
Supplemental Environmental Impact Statement and Supplemental Information Report (NMFS 2004;
NMFS 2015). This includes directed commercial fisheries that have occurred in the past and/or continue
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to occur for herring, as well as bycatch in the Bering Sea pollock fishery and implementation of herring
PSC limits and time/area closures.

RFAs that may have a cumulative impact with the proposed actions include authorization and prosecution
of the Bering Sea pollock fishery and climate change, described at the beginning of Chapter 3.

Cumulative Effects of the Proposed Actions with RFAs: The cumulative effect of the RFAs and
proposed alternatives are inherently considered in the analysis of impacts on herring throughout this
section and 3.5 on policy-level tradeoffs below. The potential impacts to herring PSC under Alternatives
2, 3, or 5 are uncertain in both magnitude and direction. While a directed fishery for Togiak herring (and
thus information to inform an age-structured assessment) have not been available in recent years, the best
information available indicates that the herring population in the eastern Bering Sea is increasing.”® Thus,
concerns for the cumulative impacts on herring as a result of the alternatives in the herring population are
limited and best estimated by the impacts of status quo.

3.5 Policy-Level Considerations for Potential PSC Tradeoffs

Alternatives 2 and 3 under consideration in this action would modify regulations such that the pollock
industry would be required to operate under two hard caps during the B season fishery, one for Chinook
salmon and the other for chum salmon PSC. The annual herring PSC limit discussed above would also be
in place. All regulatory PSC limits present different incentives for bycatch avoidance. It is assumed the
pollock industry would not want to risk an early B season closure due to reaching a chum salmon hard
cap (Alternatives 2 and 3), increase their Chinook salmon PSC compared to status quo and/or risk
meeting the existing Chinook hard cap, and pollock fishermen would not want to lose access to the
fishing grounds encompassed within the HSAs by triggering their closure. It is possible for Alternative 2
or 3 to be implemented in conjunction with Alternative 5, and this would result in the fishery being
required to operate under four different constraining PSC limits during the B season.

The pollock industry would take measures to avoid all PSC to the extent practicable under this regulatory
scenario, although it inherently limits the operational flexibility afforded to the fleet to avoid PSC. The
analysis must call attention to these dynamics because, outside of any methodological or data
limitations, they create uncertainty in the direction and magnitude for the potential impacts to
different PSC species compared to Alternative 1. This section addresses some of operational trade-offs
that may present themselves as well as policy-level considerations, but the analysis is not implying what
the pollock industry would do.

The retrospective analysis prepared for Alternatives 2 and 3 indicates the highest chum salmon savings
would occur under the lowest cap amounts. The retrospective estimates on overall chum salmon PSC
reductions do not inherently represent an upper bound on total chum salmon savings under a hard cap (see
Section 3.2.4.2.5). As pollock fishermen avoid chum salmon PSC, and the degree to which they are able
to stay below a hard cap, greater chum salmon PSC reductions could be realized. However, there will be
associated costs that could limit the ability of harvesters to stay well below the PSC limit (see Chapter 4).

The potential for Alternatives 2 and 3 to result in WAK chum salmon PSC savings compared to status
quo is uncertain because WAK chum salmon are encountered in variable numbers and proportions in the
total bycatch each year. However, reducing total chum salmon PSC to the lowest levels observed during
the analyzed period could result reduce the number of WAK chum salmon caught as bycatch but not
necessarily the proportion of the total bycatch these fish represent.

The proposed management alternatives to reduce chum salmon bycatch in the pollock fishery would
affect fishing behavior, and there could be a wide range of potential interactions with Chinook salmon
and herring. The pollock fishery catches both chum salmon and Chinook salmon bycatch during the B

6 Letter from ADF&G to the Council on mature biomass of Pacific herring (11/24).
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season. The timing of this catch is dissimilar amongst the two species, with Chinook salmon caught in the
latter part of the B season and chum salmon caught throughout the B season. Additionally, WAK chum
salmon bycatch is encountered in higher proportions from June to August compared to the later aspects of
the B season (see Section 3.2.4.1.3). Similar trends were also observed inside the corridor areas under
consideration Alternative 5.

Vessels would change their fishing behavior as chum salmon PSC limits become more constraining.
Some known behavior changes include moving to new areas with lower chum salmon bycatch rates, using
more frequent test tows, and/or slowing the pace of fishing to account for each haul or offload at a shore-
based processor. It is also possible a cooperative may issue a stand down for a period of time. All of these
behavior changes have the potential to divert pollock catch to later weeks in the B season. Chinook
salmon bycatch would increase compared to status quo if greater pollock catch is diverted to later in the B
season. This scenario would be more likely under the low hard cap amounts for Alternatives 2 and 3
which are inherently more constraining as well as prioritizing chum salmon avoidance in Cluster 1.

The salmon bycatch IPA regulations require the IPAS to create incentives to ensure the Chinook salmon
PSC rates in October are not significantly higher than those achieved in preceding months (50 CFR
679.21(F)(12)(iii)(E)(13)). As such, policy decisions for alternative management measure for chum
salmon bycatch must also consider the potential impact on Chinook salmon PSC. A consideration of
policy decisions for Chinook salmon bycatch are less relevant for Alternative 4. The pollock fleet has
operated under the IPAs since 2010, and the provisions under Alternative 4 largely reflect current
operations and thus Alternative 4 is not expected to have adverse impacts on Chinook salmon PSC.

Herring PSC presents different operational tradeoffs. Namely, if a chum salmon hard caps being
considered under Alternatives 2 or 3 as well as a corridor-caps under Alternative 5 are constraining a
sector, and inseason data indicate lower chum salmon PSC could be realized in another area but that area
has higher herring PSC and that limit is also likely to become a constraint, cooperative managers may
need to prioritize one PSC species over another. The analysis cannot say what choices would be made.
Nevertheless, policy decisions for alternative management measures for chum salmon bycatch also need
to consider the tradeoffs that may be presented as the industry would need to carefully balance its
operations inseason.

3.6 Marine Mammals

Information on the status of marine mammal populations in Alaska can be found from multiple published
resources. The Alaska Groundfish Fisheries Programmatic Supplemental Environmental Impact
Statement (PSEIS) (NMFS 2004) provides descriptions of the range, habitat, and diet for marine
mammals found in waters off Alaska. The 2015 PSEIS Supplemental Information Report (NMFS 2015)
provides updates on changes to marine mammal stock or species-related management and status, as well
as new information regarding impacts on marine mammal stocks and new methods to assess impacts. In
addition, marine mammal stock assessment reports (SARS) are published annually under the authority of
the Marine Mammal Protection Act (MMPA) for all stocks that occur in state and federal waters of the
Alaska region. Individual SARs provide information on each stock’s geographic distribution, population
status and trends, and estimates of human-caused mortality and serious injury (M/SI). The MMPA also
provides guidance for the List of Fisheries (LOF), an annually updated table which classifies federally-
managed commercial fisheries according to observed levels of M/SI. The BSAI pollock fishery is a
Category Il fishery. More information on that basis of this determination can be found here.

Lastly, the 2007 Alaska Groundfish Harvest Specifications Environmental Impact Statement provides
information on the effects of the groundfish fisheries on marine mammals (NMFS 2007), and is evaluated
annually based on new information with Supplemental Information Reports (SIRs) (NMFS 2023).
Information from the PSEIS, SARs, Alaska Groundfish Harvest Specifications, and SIRs are incorporated
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by reference. Marine mammal stocks or distinct population segments (DPS)’’, including those currently
listed as endangered or threatened under the ESA or depleted or strategic under the MMPA that may be
present in the Bering Sea can be found_here. ESA section 7 formal and informal consultations with
respect to the actions of the Federal groundfish fisheries on ESA-listed species have been completed,
either by individual fishery areas or by multiple fishery areas (NMFS 2010 and NMFS 2014).

Effects to marine mammals from fisheries can occur from either direct or indirect interactions. For the
action analyzed here, direct interactions are observable M/SI, whereas indirect effects would primarily
occur in the form of competition for preferred prey (e.g., herring, pollock). Indirect interactions occur
over protracted periods and are often difficult to attribute to any single cause. Table 3-47 shows a list of
marine mammal DPS known to occur within the affected environment. Table 3-48 shows only the marine
mammal DPS which are known to interact (directly or indirectly) with the BSAI pollock trawl fishery and
includes the most recently reported information on each DPS’s minimum population abundance and trend
(increasing/decreasing), collected from SARs. For species that are listed to have indirect interactions with
the BSAI pollock fishery, Table 3-48 also lists prey preferences.

For more information on critical habitat designations, population statuses including years used in
evaluation, and prey preferences, please refer to Appendix 3.

7 Under the Endangered Species Act, a distinct population segment—or DPS—is a vertebrate population or group of populations
that is discrete from other populations of the species and significant in relation to the entire species.” (50 CFR 424.02)
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Table 3-47 Marine Mammals known to occur in the BSAl and whether may be directly or indirectly (interaction
with fishing operation/gear) or indirectly (competition for prey abundance) affected by the

proposed fishery management alternatives

In order or
Superfamily

Species

Potential Impacts

Direct Indirect

Pinnipedia

Steller sea lion (Eumatopias jubatus), Western DPS

X

Northern fur seal (Callorhinus ursinus), Eastern Pacific

Harbor seal (Phoca vitulina), Pribilof Islands

Harbor seal (Phoca vitulina), Bristol Bay

Ribbon seal (Phoca fasciata), Alaska

Bearded seal (Erignathus barbatus nauticus), Beringia DPS

Spotted seal (Phoca largha), Alaska

Ringed seal (Phoca hispida), Alaska

XXX X
XXX PXX XXX

X

Pacific Walrus (Odobenus rosmarus divergens), Alaska

Cetacea

Killer whale (Orcinus orca), Eastern North Pacific Alaska Resident

X

Killer whale (Orcinus orca), Eastern North Pacific GOA, Aleutian
Islands, and Bering Sea Transient

Killer whale (Orcinus orca), Offshore

Pacific White-sided dolphin (Lagenorhynchus obliquidens), North Pacific

Harbor porpoise (Phocoena phoecena), Bering Sea

Dall’s porpoise (Phocoenoides dalli), Alaska

Beluga whale (Delphinapterus leucas), Beaufort Sea

Beluga whale (Delphinapterus leucas), Eastern Chukchi Sea

Beluga whale (Delphinapterus leucas), Eastern Bering Sea

Beluga whale (Delphinapterus leucas), Bristol Bay

XXX |X

Baird’s beaked whale (Berardius bairdii), Alaska

Stejneger’s beaked whale (Mesoplodon stejnegeri), Alaska

Sperm whale (Physeter macrocephalus), North Pacific

Bowhead whale (Balaena mysticetus), Western Pacific

Humpback whale (Megaptera novaeangliae), Western North Pacific DPS

Humpback whale (Megaptera novaeangliae), Hawaii DPS

Humpback whale (Megaptera novaeangliae), Mexico DPS

XXX

Fin whale (Balaenoptera physalus), Northeast Pacific

Minke whale (Balaenoptera acutorostrata), Alaska

North Pacific right whale (Eubalaena japonica), Eastern North Pacific

Blue whale (Balaenoptera musculus), Eastern North Pacific

Gray whale (Eschrichtius robustus), Eastern North Pacific DPS

Mustelidae

Northern sea otter (Enhydra lutris), Southwest Alaska

Ursoidea

Polar Bear (Ursus maritimus), Chukchi/Bering Sea
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Table 3-48 Marine mammals known to interact (directly or indirectly) with the BSAI pollock fishery. Minimum population estimates, trends and most
recently available counts of M/SI caused by the BSAI pollock trawl fishery are reported from the most recently available SARs. Pre
preferences are reported for stocks indirectly affected by the proposed fishery management plan.

Species ) )
Potential Impacts Population Prey groups M/SI count
__ affected by the
Minimum BSAI pollock
Direct Indirect | Population Trend trawl fishery (5-year range)
Estimate
. L variable by

Steller sea lion (Eumatopias jubatus), Western DPS X X 49,837 region salmon, pollock 33 (2017 - 2021)
Northern fur seal (Callorhinus ursinus), Eastern Pacific X 628,616 neutral salmon, pollock 0 (2017 - 2021)
Harbor seal (Phoca vitulina), Pribilof Islands X X 229 unknown salmon, pollock 0 (2013 - 2017)
Harbor seal (Phoca vitulina), Bristol Bay X X 44,781 increasing salmon, pollock 1 (2013 - 2017)
Ribbon seal (Phoca fasciata), Alaska X X 163,086 unknown pollock, herring 1 (2014 - 2018)
Bearded seal (Erignathus barbatus nauticus), Beringia DPS X X 273,676 unknown capelin 3 (2017 - 2021)
Spotted seal (Phoca largha), Alaska X 5,254 unknown pollock 0 (2017 - 2021)
Ringed seal (Phoca hispida), Alaska X X 158,507 unknown salmon, pollock 1 (2017 - 2021)
Killer whale (Orcinus orca), Eastern North Pacific Alaska Resident X 302 neutral salmon 1 (2017 - 2021)
ggg:;:g White-sided dolphin (Lagenorhynchus obliquidens), North X unknown unknown herring 2 (2017 - 2021)
Harbor porpoise (Phocoena phoecena), Bering Sea 5,713 unknown 0 (2017 - 2021)
Beluga whale (Delphinapterus leucas), Beaufort Sea X 32,453 unknown salmon, forage fish | 0 (2017 - 2021)
Beluga whale (Delphinapterus leucas), Eastern Chukchi Sea X 8,875 unknown salmon, forage fish | 0 (2017 - 2021)
Beluga whale (Delphinapterus leucas), Eastern Bering Sea X 11,112 unknown salmon, forage fish | 0 (2017 - 2021)
Beluga whale (Delphinapterus leucas), Bristol Bay X 1,645 neutral salmon, forage fish | 0 (2017 - 2021)
Hur_n_pback whale (Megaptera novaeangliae), Western North X 1,084 unknown 3 (2017 - 2021)
Pacific DPS
Humpback whale (Megaptera novaeangliae), Hawaii DPS X 11,278 unknown 0 (2017 - 2021)
Humpback whale (Megaptera novaeangliae), Mexico DPS X unknown unknown 1(2017 - 2021)

Source: Young et al. 2023; Carretta et al. 2023; Proposed List of Fisheries for 2024 (88 FR 62748, September 13, 2023).
Notes: Further details on the information presented here is available in Appendix 3.
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3.6.1

Effects of the Alternatives on Marine Mammals

Table 3-49 Summary of effects on ESA-listed marine mammals in the Action Area

Alternative

Management Measure

Direct and Indirect effects on Marine Mammals

Alternative 1

Status quo

Present levels of marine mammal M/SI are considered
minimal.

Alternative 2

Overall bycatch (PSC) limit for
chum salmon

Potential effects may be no change from status quo or may
be an increase or decrease in interactions with marine
mammals, depending on how fishing patterns change
(spatially, temporally).

Alternative 3

Chum salmon PSC limit with
an associated Western Alaska
chum salmon bycatch annual
limit

Adverse effects of Alternative 3 are expected to be similar
to those from Alternative 2 (see above).

Alternative 4

Additional regulatory
requirements for Incentive Plan
Agreements (IPASs) to be
managed within the IPAs

No changes relative to the status quo would be expected.

Alternative 5

Corridors that would close
through August 31 if associated
caps are reached

Potential increases/decreases to marine mammal
interactions if fishing effort extends later into the season.

A complete list of all marine mammals occurring in the Bering Sea and potential for fishery interactions
is available in Table 3-48. The subset of marine mammal stocks described above are known to have direct
and/or indirect interactions with the BSAI pollock trawl fishery. Direct interactions with the fishery are
most commonly in the form of entanglement in fishing gear, whereas indirect interactions are mainly
from prey competition.

The BSAI pollock trawl fishery is a 100% observed fishery. As such, there is a high degree of certainty
that observed direct interactions of marine mammals with the BSAI pollock trawl fishery are
representative of total interactions. The indirect effects of prey competition are hard to quantify and may
be mediated by other processes (e.g., trophic interactions, population dynamics) that are influenced by a
numerous factors including environmental variability, population dynamics, and fishery competition.
Further, most marine mammals occurring in the Bering Sea (Table 3-47) are known to consume a wide
variety of prey species.

For purposes of discussing the potential effects of each alternative, we assume that increases in fishing
effort would have commensurate increases in direct interactions with marine mammals, and similarly
decreases in fishing effort would have commensurate decreases in direct interactions with marine
mammals. However, if fishing effort moved to areas with fewer preferred prey species (e.g., pollock,
salmon, or herring), fewer marine mammals may also be present. Indirect effects on prey availability for
marine mammals with increasing or decreasing fishing levels are not as linear as direct effects, but
generally speaking for marine mammals that rely on pollock or chum salmon to meet metabolic needs,
large changes in total pollock catch will affect overall metabolic energy budgets for these marine
mammals.
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3.6.1.1.1 Alternative 1 (Status Quo)

Under the status quo, chum salmon bycatch would continue to be managed under the IPAs, as described
in Section 2.2. No shift of effort beyond the status quo inter-annual variability, which is influenced by
many factors, including the presence and timing of pollock and PSC on the fishing grounds, would be
expected. The status quo direct and indirect impacts on marine mammals in the Bering Sea are described
under the subheading titled “Interaction with Bring Sea Pollock Fisheries” for each species in Appendix
3. Managing the Bering Sea pollock B season under Alternative 1 is not expected to change the effects of
the status quo fishery on marine mammals.

3.6.1.1.2 Alternatives 2 and 3

Chum salmon PSC limits for Alternatives 2 and 3 may result in no change to the status quo or may
change fishing patterns to avoid chum salmon PSC. This could result in reduced fishing effort, changes in
fishing patterns, or seasonal changes in the timing of the fishing to increase chum salmon avoidance. If a
groundfish fishery reduces total fishing effort in specific fisheries to conserve chum salmon PSC, then
less potential may exist for marine mammal interactions or harvesting of potential prey items of marine
mammals. If a groundfish fishery increases the duration of fishing in areas with lower concentrations of
chum and equivalent or greater concentrations of marine mammals species, there may be more potential
for marine mammal interactions, compared to the status quo, if this increased fishing activity overlaps
temporally and geographically with areas used by marine mammals. For example, this alternative could
result in additional direct and indirect effects if fishing efforts shift or concentrate to regions closer to
known Steller sea lion rookeries or haul outs. However, it is assumed that existing habitat protections for
ESA-listed species such as Steller sea lions would help mitigate the risk of increased interactions.

If a groundfish fishery reduces fishing effort in specific fisheries to conserve chum salmon PSC, shifts in
the location or timing of fishing may occur. However, there is already considerable interannual variability
in the patterns of fishing across the EBS groundfish sectors, as environmental conditions and avoidance
of PSC species have caused vessels to adjust their fishing patterns. Due the fleet’s preference to fish in
familiar locations, any shift in fishing location or timing is unlikely to occur outside of the existing
footprint of the groundfish fisheries. Because we expect that any geographic or temporal changes to
fishing effort would occur within the current boundaries of the fishery, increased direct interactions with
marine mammals would be unlikely.

If there were reduced fishing effort due to an early closure of the fishery to one or more cooperatives or
CDQ groups, there would be potential decreases in direct interactions with marine mammals. Further,
there may be decreased competition between the fisheries and marine mammals that feed on pollock.
However, shifts in effort that result in greater herring bycatch would increase competition with marine
mammals that feed on herring. Absent a substantial reduction in total pollock catch or increase in herring
bycatch, changes in the indirect effects on marine mammals under Alternatives 2 and 3 are expected to be
minimal.

3.6.1.1.3 Alternative 4

Under Alternative 4, no significant geographic or temporal changes in fishing effort are expected.
Therefore, if Alternative 4 were adopted, no changes to the effects on marine mammals relative to the
status quo would be expected.

3.6.1.1.4 Alternative 5

Under Alternative 5, when the corridor cap is met, said corridor closes until September 1, after which
fishing to reach TAC may continue until November 1, the end of the B season (50 CFR 679.23(¢e)(2)). A
temporary closure may extend fishing later into the B season, which may affect marine mammals present
in the fishing area during late fall. As with Alternatives 2 and 5, under Alternative 5 the analysts expect
geographic changes to fishing effort would likely occur within the historic fishery footprint. Whether
displaced effort within the historic fishery footprint would affect interactions with migratory marine
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mammals is indeterminable given the spatial and temporal resolutions of available information on
observed animal movements and uncertainty about precisely where any displaced fishing effort would
occur. As is true of Alternatives 2 and 3, this alternative could result in additional direct and indirect
effects if fishing effort shifts to or concentrates in regions closer to known Steller sea lion rookeries or
haul outs. However, it is assumed that existing habitat protections for ESA-listed species such as Steller
sea lions would help mitigate the risk of increased interactions.

Potential changes to direct interactions with marine mammals due to temporal shifts in fishing effort are
possible but not easily predicted with available information. An area closure could reduce the risk of
marine mammal direct interactions with the BSAI groundfish pollock fishery earlier in the season by
effectively pausing fishing effort within the corridor until September 1 once the cap is reached. A
temporary area closure may also decrease adverse indirect effects of reduction of harvest of marine
mammal prey. Therefore, effects on marine mammal interactions under Alternative 5 are expected to be
minimal.

3.6.1.1.5 Cumulative Effects on Marine Mammals

Past and present actions that have had effects on marine mammals populations are the same types of
actions as discussed in the 2004 PEIS (section 3.8-2) and include direct interactions (e.g., commercial
harvests, customary and traditional hunting, incidental takes in commercial fisheries through
entanglement with gear during fishing and after abandonment) and indirect interactions (e.g., trophic
interactions affecting prey availability, physiological stressors affecting overall health) which may be
driven by a variety of processes including climate change, oil spills, and fishing gear avoidance.

RFAs that may have a cumulative impact with the proposed actions include authorization and prosecution
of the Bering Sea pollock fishery and climate change, described at the beginning of Chapter 3. In
addition, marine mammals may be affected by:

Fisheries Management Changes. Of the federal fisheries operating in the BSAI, the sablefish and turbot
fisheries are expected to change in future years. The sablefish fishery has been steadily changing the gear
used, as boats have switched from hook-and-line gear to longline pot gear. The Bering Sea Greenland
turbot hook-and-line fishery is currently under consideration to allow the use of longline pot gear. While
switching the turbot fishery from hook-and-line to longline pot gear is motivated by prolific whale
depredation of baited hooks in the HAL Greenland turbot fishery, marine mammals are rarely taken in the
fishery; from 2017 to 2021, no M/SI events were reported (Freed et al. 2023). Similarly, no marine
mammal mortalities were reported under the sablefish hook-and-line fishery and one sperm whale
mortality was observed under longline pot gear (2017-2021; Freed et al. 2023). Reduced marine mammal
interactions with the sablefish and turbot fisheries are not expected to result in a noticeable decline in
M/SI events because these fisheries already have very low take rates. Furthermore, these changes are less
likely to affect species that remain close to shore as the sablefish and turbot fisheries occur offshore.
Generally, as more fisheries change to pot gear it is expected that there will be a slight reduction in the
number of marine mammals taken in fisheries as marine mammals interact less with pot gear than hook-
and-line gear (NMFS 2022).

Marine Debris. The most commonly observed interaction between marine mammals and marine debris is
through entanglement, often from packing bands or in remnants of fishing gear that has been discarded or
lost. Marine debris may also affect marine mammals through ingestion, but this is less commonly
observed as without necropsy, this cannot be confirmed. While there are numerous marine debris cleanup
efforts, the continued ubiquity of plastics means this threat is likely to persist into the future.

Alaska Native Subsistence Hunting. Section 119 of the MMPA allows NMFS and the US Fish and
Wildlife Service to establish co-management agreements with Alaska Native Organizations (ANOs) and
tribally authorized co-management bodies. Methods for determining harvest allocations are based on
population viabilities and are not expected to change.
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Vessel Traffic. With climate change progression, shipping routes through the Arctic could be accessible
for longer periods of time, potentially remaining open through the winter season in some years. These
opportunities for global shipping could lead to increased vessel traffic through the Bering Sea. Some
marine mammals (i.e., large whales) are more prone to vessel strike incidences than other marine
mammal species, whereas others are more sensitive to noise, or the disturbance caused by passing vessels
(i.e., hauled out seals).

Any or all of these RFAs may cumulatively lead to declines in marine mammal populations, which could
have adverse impacts to subsistence communities reliant upon marine mammals for food, trade, culture,
and overall well-being. However, status quo conditions have resulted in marine mammal populations that
are, in general, stable to increasing.

Ice Seal Critical Habitat. Section 4(b)(6)(C) of the ESA requires the Secretary to designate critical
habitat concurrently with listing a species as threatened or endangered unless it is not determinable at that
time. At the time of ESA listings for the arctic ringed seal stock and the Beringia DPS of bearded seal,
NMFS announced intent to designate critical habitat in separate rulemakings, as the respective critical
habitats were not then determinable. On May 2, 2022, NMFS issued a final rule to designate an area in the
Bering, Chukchi, and Beaufort seas as critical habitat for both populations (87 FR 19180). On September
26, 2024, this habitat designation was vacated by the U.S. District Court for the District of Alaska
(Decision & Order, State of Alaska v. NMFS, Case No. 3:23-cv-00032-SLG (D. Court of Alaska). Given
that the ESA requires a critical habitat designation for all listed species, it is reasonable to assume that
NMFS will propose new critical habitat in the future. It is possible that designation of ice seal critical
habitat could mitigate negative impacts of the abovementioned climate change-driven increased vessel
traffic and sea ice reductions. However, the relative magnitudes of any such mitigation are not presently
known.

Cumulative Effects of the Proposed Actions with RFASs: This section considers the RFAs in tandem
with the potential impacts of the proposed actions relative to marine mammals. Under the more
constraining chum salmon PSC limits analyzed under Alternatives 2, 3 and 5, to avoid triggering a
closure, the fleet may shift more effort later in the season and/or to different parts of the fishing grounds.
In that event, there is potential for either an increase or decrease in marine mammal interactions. It is not
expected that there will be marginal cumulative effects from shifting to pot gear for the Greenland turbot
fishery or designation of sea ice critical habitat for fur seals in the combination with the proposed actions.

3.7 Seabirds

Alaska’s waters support extremely large concentrations of seabirds. Over 80 million seabirds are
estimated to occur in Alaska annually, including 40 million to 50 million individuals from the numerous
species that breed in Alaska (Table 6-19; USFWS 2009). An additional 40 million to 50 million
individuals do not breed in Alaska but spend part of their life cycle there. These include short-tailed and
sooty shearwaters and three albatross species: the black-footed albatross, the Laysan albatross, and the
endangered short-tailed albatross (Table 6-19; USFWS 2009). Some seabirds and their eggs provide
important subsistence foods for Alaska Native communities, including those in coastal Western Alaska
(AMBCC 2024).

As noted in the PSEIS (NMFS 2004, 2015), seabird life history includes low reproductive rates, low adult
mortality rates, long life span, and delayed sexual maturity. These traits make seabird populations
extremely sensitive to changes in adult survival and less sensitive to fluctuations in reproductive effort.
The problem with attributing population changes to specific impacts is that, because seabirds are long-
lived animals, it may take years or decades before relatively small changes in survival rates result in
observable impacts on the breeding population.
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Seabirds may be vulnerable to climate change and ecosystem variability. There may have been
unobserved mortality events (UME) following marine heat waves, such as might be the case with
northern fulmars, a seabird species taken for subsistence. Since 2015, those UMESs include:

e 2015: 470,000-1,030,000 common murres in Gulf of Alaska; the 2014 —2016 marine heat wave
drove anomalous ocean conditions and ecosystem-level impacts on forage fish.

e 2019: 10,000 short-tailed shearwaters washed ashore in southeastern Bering Sea. Starvation
appears to be the proximate cause of mortality.

UMEs are of concern for coastal communities that rely on ocean resources for their nutritional, cultural,
and economic well-being and can also signal issues with the state of subarctic and Arctic oceans (Kaler
and Kuntz 2022).

Seabirds are indicators of secondary productivity and shifts in prey availability that may similarly affect
commercial fish populations. Trends in seabird reproductive success were mixed on the Pribilof Islands in
2023, with higher reproductive success for both fish-eating and plankton-eating species on St. George
Island than on St. Paul Island. Species that experienced recent population losses (least auklets and
common murres) do not appear to be rebounding to historic numbers. On St. Paul Island common and
thick-billed murres had very low egg abundance early in the season, therefore no subsistence harvest took
place in 2023. Community observations throughout the summer reported eventually seeing “a lot” of
murre eggs, though murres seemed to experience nest failure later in the summer. Overall, reproductive
success was mixed across species, but generally higher for species on St. George Island. This may
indicate differences in local availability of zooplankton and small schooling forage fish in feeding areas
utilized by seabirds of each island. No major seabird die-off events were observed in 2023 (Siddon 2023).
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3.7.1 Effects of the Alternatives on Seabirds

Table 3-50

Summary of the effects of the on seabirds

Alternative

Management Measure

Impact to Seabirds

Alternative 1

Status quo

Reported mortalities by gear and wire interactions in the
Bering Sea pollock fishery are small. Indirect effects (e.g.,
prey reduction or prey habitat disturbance) are not
measurable.

Alternative 2

Overall bycatch (PSC) limit for
chum salmon

An early closure of the season that results in less fishing
effort throughout the season would likely decrease gear
entanglement and wire collisions and thus have a beneficial
effect. PSC limits that result in substantial physical or
temporal shifts in fishing effort may result in an increase or
decrease in gear entanglement and wire collisions. Given the
relatively small amount of reported mortalities resulting from
gear entanglement, any resulting increase in mortalities
relative to the status quo is likely to be small.

Alternative 3

Chum salmon PSC limit with
an associated Western Alaska
chum salmon bycatch annual
limit

Adverse effects of Alternative 3 are expected to be similar to
those from Alternative 2 (see above).

Alternative 4

Additional regulatory
requirements for Incentive Plan
Agreements (IPASs) to be
managed within the IPAs

No change in effects relative to the status quo.

Alternative 5

Corridors that would close
through August 31 if associated
caps are reached

Constraining caps that result in substantial shifts in the
location of effort on the fishing grounds may result in an
increase or decrease in the number of interactions with
seabirds. Information is unavailable to predict the magnitude
or directional change of this possible effect.

This proposed action involves management of and analysis of direct and indirect effects on seabird

bycatch in the Bering Sea pollock fishery, which used pelagic trawl gear. However, much of the available
scientific information on seabird bycatch in the Bering Sea commercial fisheries includes all groundfish
fisheries in the Bering Sea and Aleutian Islands. In addition to the pelagic trawl gear used by the Bering
Sea pollock fishery, these fisheries include a variety of gear types, including non-pelagic trawl, pot, and
hook-and-line.

The effects of all BSAI groundfish fisheries on seabirds was previously analyzed in the 2004 PSEIS and
2015 SIR (NMFS 2015) and 2007 Harvest Specifications EIS (NMFS 2007), which are incorporated by
reference. In 2015, an expert panel reviewed the conclusions in the 2004 PEIS and concluded that no new
information was presented that would modify the 2004 conclusion that the effects of the groundfish
fisheries on seabirds was insignificant. The expert review of conclusions in the 2004 PEIS can be found in
Appendix 4 to the 2015 SIR (NMFS 2015, 106).

The 2007 Harvest Specifications EIS evaluated the impacts of the alternative harvest strategies on seabird
takes, prey availability, and seabird ability to exploit benthic habitat. The focus of this analysis is similar,
as any changes to the BSAI pollock fishery could change the status quo potential for direct take

(mortality) of seabirds. However, prey availability changes could also be closely associated with changes
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in seabird take levels. In other words, if seabirds taken in BSAI pollock fisheries decrease year over year,
greater prey may be available, and the opposite would also be true. Therefore, for the purpose of this
analysis, all indirect effects on seabirds will be addressed by focusing the analysis on potential changes in
seabird takes (direct effects).

3.7.1.1 Alternative 1

Direct Effects: Gear and Vessel Interactions

Direct effects may include incidental take (lethal) in fishing gear and vessel strikes. Seabirds can interact
with trawl fishing vessels in several ways. Birds foraging at the water surface or in the water column are
sometimes caught in the trawl net as it is brought back on board. In addition to getting caught in the
fishing nets of trawl vessels, some species strike cables attached to the infrastructure of vessels or collide
with the infrastructure itself. Indirect takes may occur if seabirds ingest and become entangled in marine
plastics, become oiled during oil spills caused by marine accidents, or their colonies are predated by
invasive mammals introduced by accident (the Norway rat is a particular concern) (NMFS 2007).

Under the status quo, direct effects may include incidental take (lethal) in fishing gear and vessel strikes.
Seabirds can interact with trawling in several ways. Birds foraging at the water surface or in the water
column are sometimes caught in the trawl net as it is brought back on board. In addition, to capture in
trawl nets, some species strike cables attached to nets during active fishing or collide with the vessel
itself. Trawling vessels may indirectly affect seabirds through competition for bycaught forage fish
(e.g., herring, capelin), entanglement in lost or abandoned nets, ingesting marine plastics, and oil
spills.

Implementation of a restructured observer program in 2013 has allowed for the collection of data on
incidental takes (NMFS 2015). All seabird take values included in this section are reported as estimates
and are not actual numbers of seabirds. For a detailed explanation of seabird bycatch estimation
procedures please refer to Seabird Bycatch Estimates for Alaskan Groundfish Fisheries (NMFS 2020).

The average annual estimate of incidental take of seabirds by pelagic and non-pelagic trawl gear in the
BSAI was 764 birds per year from 2011 through 2021 (NMFS Tech Memo 2024). Northern fulmars
comprised the majority of this take, with shearwaters and gulls also taken in almost every year. Observers
have recorded no short-tailed albatross or black-footed albatross takes in BSAI trawl gear but have
observed Laysan albatross mortalities. In 2018, 80 Laysan albatross were recorded in the BSAI trawl
fisheries, but none were recorded in the pollock trawl fishery (NMFS 2021). Storm petrels, murres,
auklets, and cormorants were also taken in small numbers in BSAI trawl operations from 2011 —2021
(NMFS 2021). The estimated total seabird bycatch in the BSAI pollock trawl fishery (2011 —2023) was
1,359 with an annual average of 115 seabirds (see Table 3-51).

However, these estimates are for birds brought up in trawl nets and do not account for mortality by net
entanglements or cable strikes. Trawl-cable strikes are most likely to result in mortalities of large-winged
birds such as albatrosses. Seabird mortality from interactions with gear may exceed those measured in the
standard observer sampling (Melvin et al. 2011). The probability of seabird collisions with third wires or
other trawl vessel gear in the EEZ off Alaska cannot be assessed. Staff are currently using the vessel
collision information component of observer notes to summarize interactions by species, regions, and
other factors (NMFS 2024).
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Table 3-51 Estimated seabird bycatch in the BSAI pollock trawl fishery based on observer standard species
composition sampling, 2011 —2023

Species/ 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018|2019 | 2020 | 2021 | 2022 | 2023 | Totar |ANNUAI
Species Group avg.
Laysan
Albatross 0 0 0] o o|lo|lo]|o|3|s8]|]o| o] o 11 1
Short-tailed |5\ v | o | o | ol o]l ololo|lo|lo]| o] o] o 0
Albatross
Black-footed | 0 0| o ololo|o|lo|lo]|lo] oo 0 0
Albatross
Northern 214 | 90 | 123 | 51 | 112 | 84 | 109 | 41 | 105 | 96 | 103 | 128 | 56 | 1,185 | 101
Fulmar
Shearwaters 3 12 1 3 6 9 0 0 11 1 7 12 3 68 5
Gull 1 0 3 0 o | 3|lo]|o|lolo]|]o| o] o 7 1
Kittiwake 0 0 o | o o |l o | o|o|13][3]|7]| 0] 3 26 2
Murre 14 | 0 3 3 o | 6| 1]0|loflo]|o| o] o0 27 2
Auklets 0 0 4 | o olo|lo|lo]o|lo|lo]| 4]0 8 1
Other Alcid 0 0 0] o olo|lo|lo|ls6|lo|lo]| o] o0 6 1
Cormorant 0 0 0 0 3 0 0 0 0 0 0 0 0 3 0
Storm Petrels 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Unidentified | o\ o | o | o0 | 6 | 6| 0] o0o|3|0|o| o]l 3] 18 1
Birds
Total 232 | 102 | 134 | 57 | 127 | 108 | 110 | 41 | 141|108 | 117 | 144 | 65 | 1,359 | 115

Notes: Does not include mortalities by cable strikes.

Indirect Effects: Disturbing Prey Availability

Under the status quo, indirect effects of the Bering Sea pollock fishery on seabirds may include
reductions in prey (seabird prey, such as forage fish, caught in nets) abundance and availability, discharge

of processing waste and offal, contamination by oil spills, presence of nest predators on islands, and
disposal of plastics, which may be ingested by seabirds (NMFS 2007). It can also disturb the benthic

habitat of seabird prey species, such as clams, benthic fish, and crab. The 2005 Essential Fish Habitat EIS
provides a description of the effects of the groundfish fisheries on bottom habitat in the appendix (NMFS
2005), including the effects of the commercial fisheries on the eastern Bering Sea slope and shelf.

A description of the effects of prey abundance and availability on seabirds is found in the PSEIS (NMFS
2004 and Supplemental Information Report on the PEIS (NMFS 2004 and 2015)) and the Harvest

Specifications EIS (NMFS 2007). As noted in the 2007 Groundfish Harvest Specifications EIS, in

addition to benthic habitat disturbance, trawl fisheries may reduce, or disperse, the biomass of prey
species available to seabird populations. Vessel activity may also displace or interfere with normal
seabird foraging. This may be a particular concern when both birds and vessels are attracted by particular
“hot spots” such as sites of upwelling, fronts, and shelf breaks. Detailed conclusions or predictions cannot
be made regarding the effects of forage fish bycatch on seabird populations or colonies. The 2007
Groundfish Harvest Specifications EIS also found that, due to little or no overlap between the fisheries
and foraging seabirds, based on either prey size, dispersed foraging locations, or different prey, the
potential impact of the entire groundfish fisheries on seabird prey availability was limited (NMFS 2007).

Vessels may also create seabird feeding opportunities by the discard of fish or fish processing wastes

(offal) (NMFS 2007; Bicknell et al. 2013).
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Table 3-52 Seabirds in the Bering Sea: foraging habitats and common prey species

Species

Foraging habitats

Prey

Short-tailed albatross

Surface seize and scavenge

Squid, shrimp, fish, fish eggs

Black-footed albatross

Surface dip, scavenge

Fish eggs, fish, squid, crustaceans, fish waste

Laysan albatross Surface dip Fish, squid, fish eggs and waste
Spectacled eider Diving Mollusks and crustaceans
Steller’s eider Diving Mollusks and crustaceans

Black-legged kittiwake

Dip, surface seize, plunge dive

Fish, marine invertebrates

Murrelet (Kittlitz’s and
marbled)

Surface dives

Fish, invertebrates, macroplankton

Shearwater spp.

Surface dives

Crustaceans, fish, squid

Northern fulmar

Surface fish feeder

Fish, squid, crustaceans

Murres spp.

Diving fish-feeders offshore

Fish, crustaceans, invertebrates

Cormorants spp.

Diving fish-feeders nearshore

Bottom fish, crab, shrimp

Gull spp. Surface fish feeder Fish, marine invertebrates, birds
Auklet spp. Surface dives Crustaceans, fish, jellyfish

Tern spp. Plunge, dive Fish, invertebrates, insects
Petrel spp. Hover, surface dip Zooplankton, crustaceans, fish
Jaeger spp. Hover and pounce Birds, eggs, fish

Puffin spp. Surface dives Fish, squid, other invertebrates

Source: Dragoo et al. 2011; NMFS 2022.

Most of the pollock fishery’s bycatch of forage fish is smelt, for which there is a ban on directed fishing.
The pollock fishery also catches Pacific herring, a species that some seabirds feed on and for which there
is a PSC limit that prevents substantive reductions in herring biomass. Detailed conclusions or predictions
cannot be made regarding the effects of forage fish bycatch in the Bering Sea pollock fishery.

Effects of BSAIl Groundfish Fisheries on ESA-listed Seabirds

The impact of Alaska’s groundfish fisheries (federal and state), including the BSAI pollock fishery, on
ESA-listed seabirds was analyzed in a 2021 USFWS biological opinion. Three species of seabirds are
currently listed as either threatened or endangered; the short-tailed albatross Phoebastria albatrus
(endangered), Alaska-breeding population of Steller’s eider Polysticta stelleri (threatened), and
Spectacled eider Somateria fischeri (threatened). Two other populations of Steller’s eider occur in waters
off Alaska, but only the Alaska-breeding population is listed under the ESA.
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Table 3-53 Seabirds that NMFS monitors for interactions with the BSAI pollock fishery and their status
(whether they are listed as either “endangered” or “threatened)

Type Common name | ESA Status Type Common ESA Status
name
Albatross | Black-footed Guillemot | Black*
Short-tailed Endangered Pigeon*
Laysan Eider Common
Fulmar Northern King
fulmar*
Shearwate | Short-tailed Spectacled Threatened
r Sooty Steller’s Threatened
Storm Leach’s Murrelet Marbled
petrel
Fork-tailed Kittlitz’s
Pelagic Ancient
Cormorant
S Red-faced Kittiwake | Black-
legged*
Double-crested Red-legged*
Gull Glaucous- Auklet Cassin’s*
winged*
Glaucous* Parakeet*
Herring* Least*
Short- Whiskered*
billed(Mew)*
Bonaparte’s* Crested*
Slaty-backed* Tern Arctic*
Murre Common* Puffin Horned*
Thick-billed* Tufted*
Jaeger Long-tailed*
Parasitic*
Pomarine*

The USFWS consulted with NOAA Fisheries Alaska Region under Section 7 of the ESA on the effects of
the groundfish fisheries on these species. In its 2021 ESA Biological Opinion, USFWS determined the
groundfish fisheries off Alaska are likely to adversely affect short-tailed albatross, Spectacled eider, and
the Alaska-breeding population of Steller’s eider, but they are not likely to jeopardize their continued
existence (USFWS 2021). It was also determined that the groundfish fisheries off Alaska are not likely to
adversely affect designated critical habitat of the Alaska-breeding population of Steller’s eider and
Spectacled eider. USFWS provides the following incidental total take in the BSAI groundfish fisheries for
short-tailed albatross, Spectacled eider, and threatened Alaska-breeding population of Steller’s eider:

e The reported take should not exceed six albatrosses in a floating 2-year period.
e The reported take should not exceed 25 Spectacled eiders in a floating 4-year period.
e The reported take should not exceed three Steller’s eiders in a floating 4-year period.

If any of these takes were to be exceeded, NMFS is required to contact USFWS and reinitiate formal
consultation.
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Managing the Bering Sea pollock B season at status quo under Alternative 1 would not be expected
to have any change in the minimal impacts of the pollock trawl fishery on seabirds in the action
area. The BSAI pollock fishery’s estimated total seabird bycatch was 1,359 with an annual average of
115 seabirds from 2011-2023 (see Table 3-51). These seabird take estimates are small in comparison to
seabird population estimates, and under the status quo alternative, it is reasonable to conclude that the
impacts would continue to be similar. Effects on seabirds under Alternative 1 are therefore not expected
to increase or decrease outside of recently observed ranges. However, observers are not able to monitor
all seabird mortality associated with trawl vessels. Research projects are currently underway to provide
more information on these interactions.

3.7.1.2 Alternatives 2 and 3

PSC limits for Alternatives 2 and 3 may result in no change to the status quo or may change fishing
patterns to avoid chum salmon PSC. This could result in reduced fishing effort, changes in fishing
patterns, or seasonal changes in the timing of the fishing to increase chum salmon avoidance to reduce the
risk of reaching the PSC limit and triggering a fishery closure. Alternatively, higher fishing effort may
occur if vessels fish areas with less productivity in order to avoid bycatch. If a groundfish fishery reduces
fishing effort in specific fisheries to conserve chum salmon PSC, then the incidental take of seabirds may
decrease. If a groundfish fishery increases the duration of fishing in areas with lower concentrations of
chum salmon, there may be more potential for seabird incidental take, compared to the status quo, if this
increased fishing activity overlaps temporally and geographically with areas used by seabirds.
Conversely, if there is increased fishing effort in lower productivity areas as a result of this action, there
may also be fewer seabirds present, and the rate of seabird interactions could decrease.

Shifts in the location or timing of fishing may occur as a result of Alternative 2. However, there is already
considerable interannual variability in the patterns of fishing across the EBS groundfish sectors, as
environmental conditions and avoidance of PSC species have caused vessels to adjust their fishing
patterns. Any shift in fishing location or timing is unlikely to occur outside of the existing footprint of the
groundfish fisheries. However, shifts in the existing footprint of the groundfish fisheries may change over
time due to many factors such as climate change, bycatch avoidance, and shifting fish distributions,
making this difficult to assess.

Seabird take estimates in the EBS groundfish fisheries are already small, compared to seabird population
estimates, and are unlikely to increase to a level that would have a population-level effect on seabird
species. The exception to this is the incidental take of ESA-listed species of seabirds. But the take of
ESA-listed seabird species in EBS groundfish fisheries are the subject of incidental take statements in the
2021 Biological Opinion and, therefore, are already closely monitored. Therefore, effects on seabird
incidental takes under Alternatives 2 and 3 are not expected to occur beyond the scope analyzed in
previous NEPA or ESA documents.

3.7.1.3 Alternative 4

Under Alternative 4, no significant geographic or temporal changes in fishing effort are expected.
Therefore, if Alternative 4 were adopted, no changes to the status quo effects on seabirds would be
expected.

3.7.1.4 Alternative 5

Similar to Alternatives 2 and 3, PSC limits associated with Alternative 5 may result in no change to the
status quo (Alternative 1) or may change fishing patterns to avoid chum salmon PSC. This could result in
changes in fishing locations or changes in the timing of fishing within the season. However, it is unknown
how closure areas will spatially or temporarily shift the fleet. If a closure were to result in lower CPUE,
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then more tows could occur. Substantially increased tows may increase the risk of greater seabird
bycatch.

Due to changes in seabird distributions, it is not possible to predict how a possible shift of fishing effort to
later in the B season may impact the potential for incidental takes of seabirds. Based on low estimates of
observed seabird mortalities, displaced fishing effort within the historical fishery footprint is unlikely to
result in changes to the status quo effects on seabird populations. The proposed action does not change
the regulated gear use in the fishery (i.e., pelagic trawl) so the rate of take is expected to remain the
same, but total take may be different depending on how the length of the fishing season (i.e., fishing
effort) is changed by this action in any given year. Due to the absence of information, analysts are
unable to evaluate the effects of these alternatives on incidental takes by cable strikes.

There are two potential effects on ESA-listed seabird species of a significant shift of fishing effort
northward. As noted in the 2007 Harvest Specifications EIS, large numbers of short-tailed albatross have
been observed on the northwestern Bering Sea shelf break, near the border with Russia. The 2021
USFWS Biological Opinion contains a number of conservation recommendations for vessels operating in
areas within which a short-tailed albatross is in the vicinity (USFWS 2021). No short-tailed albatross
interactions with the pollock fishery have been recorded over the last 13 years (see Table 3-51).

Further, shifts of the fleet northward in response to a closure could increase the potential for interaction
with the threatened Spectacled eider. Spectacled eider annually migrate from their summer range
(generally north of 65° N, or near Norton Sound) to areas south of St. Lawrence Island in the fall to
overwinter. There has been no recorded interaction between pollock trawl vessels and the Spectacled
eider over the last 13 years (see Table 3-51). However, in late summer/fall the eiders are very patchy in
distribution. Most of the population may occur in less than 5% of the critical habitat area at any given
time. Thus, when a flock is encountered it may be very large and any interaction could disproportionately
affect large numbers (USFWS 2021). The 2021 USFWS Biological Opinion contains a number of
conservation recommendations for groundfish vessels operating in areas that are traversing in or near
critical habitat of Spectacled eiders (USFWS 2021). Historically, the critical habitat of Spectacled eiders
and the pollock fishing grounds have had little to no overlap.

3.7.1.5 Cumulative Effects on Seabirds

As noted in the 2004 PEIS and throughout this section, past and present actions that have had effects on
seabird populations include commercial harvests (e.g., harvest of short-tail albatross colonies in Japan),
incidental catch in fisheries operations, vessel strikes, subsistence harvest, changes in prey availability,
ingestion of fish processing waste and discards, oil spills (e.g., Exxon Valdez), and introduction of
mammalian predators (e.g., arctic fox and rats) and ingestible plastics (e.g., pellets and fragments) into
seabird habitat. In addition, since 2015, there have been multiple unusual mortality events of seabirds, the
causes of which are uncertain, but may relate to changes in prey availability or biotoxins associated with
warming waters (Kaler and Kuntz 2022).

RFAs that may have a cumulative impact with the proposed actions include authorization and prosecution
of the Bering Sea pollock fishery and climate change, described at the beginning of Chapter 3. In
addition, seabirds may be affected by:

Fishing Management Measures. Reasonably foreseeable actions within NMFS jurisdiction that may
affect seabirds include ecosystem-sensitive management; fisheries rationalization; traditional management
tools; and private actions, such as those described in Sections 8.4 and 9.3 of the Harvest Specifications
EIS (NMFS 2007). Ecosystem-sensitive management, rationalization, and traditional management tools
are likely to increase protection to seabirds by evaluating the potential effects of proposed actions to these
species more in management decisions and by improving the management of fisheries through the
restructured Observer Program, catch accounting, seabird avoidance measures, and vessel monitoring
systems. Changes in the status of species listed under the ESA, the addition of new listed species or
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critical habitat, and results of future Section 7 consultations may require modifications to groundfish
fishing practices to reduce the impacts of these fisheries on listed species and critical habitat.
Additionally, since future BSAI groundfish TACs will be set with existing or enhanced protection
measures, we expect that the effects of the fishery on the harvest of prey species and disturbance will not
increase significantly in future years.

Reasonably foreseeable actions by other federal agencies, state agencies, and persons that may result in
adverse or beneficial effects on seabirds include the following.

Marine Debris. Plastics are one type of marine debris known to impact seabirds across the Pacific Ocean
(Hyrenbach et al. 2020; Padula et al. 2020; Rapp et al. 2017) and within Alaskan waters (Nevins et al.
2005; Padula et al. 2020). Seabirds consume plastics because birds often misidentify plastics as potential
food sources. While there are numerous marine debris cleanup efforts, the continued worldwide use of
plastics means that this threat will continue to seabird populations.

Pink salmon competition for seabird prey. In years of great abundance, salmon may exploit prey
resources more efficiently than their competitors. In odd years when pink salmon are most abundant due
in large part to hatchery production, they can initiate cascading effects on the pelagic marine food web
(Batten et al., 2018), which may negatively impact salmonids, forage fishes, whales and seabirds
(Ruggerone et al., 2023). Least auklets consume greater amounts of copepod prey and tufted puffins eggs
hatching timing shifts in odd years, when pink salmon are in greater abundance (Ruggerone et al., 2023).
A biennial pattern in seabird reproductive success has been also attributed to a negative relationship with
years of high pink salmon abundance (Springer and van Vliet, 2014) (NMFS 2023).

Pink salmon populations are widely distributed throughout epipelagic waters across the North Pacific
Ocean and may be interacting with GOA and Bering Sea species. Overall abundance has increased since
the 1970s, reaching unprecedented levels during 2005-2021. Approximately 82 million adult pink salmon
annually originated from hatcheries between 2005-2015 (Ruggerone et al., 2023).

Docks, harbors, roads, and bridge construction. Docks, harbors, and other coastal construction projects
are commonly permitted in the region and tend to occur along shorelines in sheltered bays which provide
feeding habitat for marine birds. Many of these structures, such as docks and piers, often have a positive
effect on seabirds as smaller bait fish tend to concentrate around the structure resulting in a higher
foraging success. These activities tend not to occur near steep shoreline cliffs, which provide high-
density areas for seabird nesting, thus, there are little to no expected effects on seabird nesting

habitat. Overall, there is expected to be a negligible effect from these types of projects on seabird
populations.

Mining operations. Mining operations tend to occur in the headwater areas of rivers and streams. While
these headwater areas provide habitat for some species of seabirds such as loons, ducks, and murrelets,
marine birds using this area are at low densities and are expected to move to adjacent habitat; thus, there
is expected to be no effect on marine birds from expanded mining operations in the EBS analysis area.

Subsistence harvest. Direct mortality by subsistence harvest is likely to continue, but these harvests are
tracked and considered in the assessment of seabirds. For more information on the co-management of
subsistence harvest of seabirds by the Alaska Migratory Bird Co-Management Council, see
www.alaskamigratorybirds.com.

Increased marine traffic. Increased marine traffic could affect short-tailed albatrosses, Spectacled eiders,
and Steller’s eiders through disturbance, collisions, and more significantly from accidental fuel spills. In
the Chukchi and Beaufort Seas, decline in the extent of Arctic sea-ice in the summer and increase in the
length of the ice-free season has prompted interest in shipping within and through Arctic waters via the
Northwest Passage. Ships operating, or that could operate in the action area, include military vessels,
pleasure craft, cruise ships, barges, scientific research vessels, and vessels related to oil, gas, or mineral
development. Thousands of vessels transit the Great Circle Route through the Aleutian Islands each year
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and the level of use is expected to double in the next several decades. The risk of oil spills in the Bering
and Chukchi Seas is also increasing. As sea-ice recedes due to climate change, the potential for increases
in Arctic shipping continues to grow. (USFWS 2021).

Cumulative Effects of the Proposed Actions with RFAs: Generally, Bering Sea seabird populations
remain stable, although mass mortality events caused by the effects of climate change on seabird prey
may continue for some species. The likelihood and degree of spatial and temporal shifts in fishing effort
in response to the proposed alternatives is unknown. However, it is unlikely that fishing effort would be
uniformly redistributed into areas with different average seabird abundances or densities. Therefore, the
potential for an additional adverse effect on seabird populations as a result of any of the alternatives is
low.

3.8 Habitat

Fishing operations may change the abundance or availability of certain habitat features used by managed
fish species to spawn, breed, feed, or grow to maturity. These changes may reduce or alter the abundance,
distribution, or productivity of species. The effects of fishing on habitat depend on the intensity of fishing,
the distribution of fishing with different gears across habitats, and the sensitivity and recovery rates of
specific habitat features.

A description of the Bering Sea habitat dynamics and a list of habitat protection and closures areas is
provided below. Briefly, the Bering Sea is a high-latitude sea made up of the outer, middle, and inner
shelf based on bathymetric contours. The benthic habitat is diverse though most of the seafloor is made up
of sand and silt.

Description

The Bering Sea is a semi-enclosed, high-latitude sea. Three fronts, the outer shelf, mid-shelf, and inner
shelf, follow along the 200-, 100-, and 50-m bathymetric contours, respectively (Stabeno et al., 2016).
This creates four oceanographic domains: the deep water (more than 200 m), the outer shelf (200 to 100
m), the mid-shelf (100 to 50 m), and the inner shelf (less than 50 m). The Bering Sea broad continental
shelf, making up 44 percent of the total 2.3 million sq. km area, is one of the most biologically productive
areas of the world (NPFMC 2024b). The eastern Bering Sea (EBS) contains approximately 300 species of
fish, 150 species of crustaceans and mollusks, 50 species of seabirds, and 25 species of marine mammals
(Livingston & Tjelmeland 2000).

The large spatial scale and relatively flat bathymetry affect the current patterns across the EBS. The main
sources of water flow from the North Pacific onto the EBS through Unimak Pass and Bering Slope water
via canyons (Stabeno et al. 2016). There is net water transport eastward along the north of the Aleutian
Island chain and a turn northward at the continental shelf break and at the eastern perimeter of Bristol
Bay. Eventually, EBS water exits northward through the Bering Strait, or westward and south along the
Russian coast, entering the western North Pacific via the Kamchatka Strait. A typical water transit time
from Unimak Pass to Bering Strait is >13 months (Stabeno et al. 2016).

The EBS encompasses a diverse variety of benthic (i.e., on the seafloor) habitats. Much of the continental
shelf is shallow, flat, and composed of soft, unconsolidated sediments (Smith and McConnaughy 1999,
Rooper et al. 2016). The sediments are a mixture of the major grades representing the full range of
potential grain sizes of mud (subgrades clay and silt), sand, and gravel (see Appendix A, Table 1 and
Figure 1, Salmon FMP). Sand and silt are the primary components over most of the seafloor, with sand
predominating the sediment in waters with a depth less than 60 m. Overall, there is often a tendency of
the fraction of finer-grade sediments to increase (and average grain size to decrease) with increasing
depth and distance from shore. The distribution of benthic sediment types in the EBS shelf is related to
depth (see Appendix A, Figure 2, Salmon FMP).
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Detailed habitat information can be found in Appendix A of the FMP for the Salmon Fisheries In the EEZ
Off Alaska (Salmon FMP, NPFMC 2024a) and Appendix D of the FMP for the Groundfish of the BSAI
Management Area (BSAI Groundfish FMP, NPFMC 2024b).

Essential Fish Habitat

Essential fish habitat (EFH) is defined in the Magnuson-Stevens Act as “those waters and substrate
necessary to fish for spawning, breeding, feeding, or growth to maturity.”(50 CFR 600.10) For the
purpose of interpreting the definition of essential fish habitat: “waters” includes aquatic areas and their
associated physical, chemical, and biological properties that are used by fish, and may include areas
historically used by fish where appropriate; “substrate” includes sediment, hard bottom, structures
underlying the waters, and associated biological communities; “necessary”” means the habitat required to
support a sustainable fishery and a healthy ecosystem; and “spawning, breeding, feeding, or growth to
maturity” covers a species’ full life cycle.

In 2005, NMFS and the Council completed the EIS for EFH Identification and Conservation in Alaska
(NMFS 2005). The EFH EIS evaluated the long-term effects of fishing on benthic habitat features, as well
as the likely consequences of those habitat changes for each managed stock, based on the best available
scientific information. The EFH EIS also described the importance of benthic habitat to different
groundfish species and the past and present effects of different types of fishing gear on EFH. The Council
and NMFS updated the available habitat information, and their understanding of the impacts of fishing on
habitat, through periodic 5-year reviews of the EFH components in the Council fishery management plans
(NMFS 2012, NMFS 2024). The iterative 5-year review cycle supplemented the 2005 EIS with reviews in
2010, 2017, and 2023 (NMFS 2012, Simpson et al. 2017, Harrington et al. 2024).These 5-year reviews
have not indicated findings different from those in the 2005 EFH EIS with respect to fishing effects on
habitat, although new and more recent information has led to the refinement of EFH for a subset of
Council-managed species. Maps and descriptions of EFH for groundfish species are available in the
applicable FMPs. The updates from the 2023 EFH 5-year Review are summarized in the Essential Fish
Habitat 2023 5-year Review Summary Report (Harrington et al. 2024) and are implemented in the Salmon
FMP and the BSAI Groundfish FMP, as well as three other North Pacific FMPs, with an EFH Omnibus
Amendment package (NMFS 2024).

The Action Area for this EIS is identified as EFH for five species of Pacific salmon (NPFMC 2024a), 26
species of BSAI groundfish (NPFMC 2024b), five species of BSAI crabs (NPFMC 202d), and
weathervane scallops (NPFMC 2024e). The Pacific salmon species are Chinook, chum, coho, pink, and
sockeye salmon. In alphabetical order, the BSAI groundfish species are Alaska plaice, Alaska skate,
Aleutian skate, arrowtooth flounder, Atka mackerel, Bering skate, blackspotted rockfish, Dover sole,
dusky rockfish, flathead sole, Greenland turbot, Kamchatka flounder, mud skate, northern rock sole,
northern rockfish, octopus, Pacific cod, Pacific ocean perch, rex sole, rougheye rockfish, sablefish,
shortraker rockfish, shortspine thornyhead rockfish, southern rock sole, walleye pollock, and yellowfin
sole. The BSAI crab species are blue king crab, golden king crab, red king crab, snow crab, and Tanner
crab.

The EFH information levels for Pacific salmon species are Level 1, meaning general distribution data are
available for some or all portions of the geographic range. Level 1 EFH information is available for all
freshwater and marine life history stages of chum salmon: eggs, larvae, freshwater and estuarine
juveniles, marine juveniles, immature and mature marine adults, and freshwater adults. Habitat
associations are also included in EFH descriptions and include diet and prey, locations, bottom types, and
oceanographic features. For example, maturing marine adult chum salmon diets include fish, squid,
euphausiids, amphipods, copepods, and gelatinous zooplankton (NPFMC 2024a). Additional detailed
information and figures can be found in Appendix A of the Salmon FMP.

Habitat Protections and Closure Areas
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The action area overlaps with several habitat protection and areas and other time/area closures for
fisheries management.

Except for designated areas, the use of nonpelagic trawl gear is prohibited year-round in the following
Habitat Conservation Areas, as described in 50 CFR 679.22 (coordinates can be found in the BSAI
Groundfish FMP):Bering Sea Habitat Conservation Area; Pribilof Island Habitat Conservation Area (also
closed to fishing with pot gear); St. Matthew Island Habitat Conservation Area; St. Lawrence Island
Habitat Conservation Area; and the Nunivak Island, Etolin Strait, and Kuskokwim Bay Habitat
Conservation Area.

Habitat Areas of Particular Concern (HPACS)

HAPCs are specific sites within EFH that are of particular ecological importance to the long-term
sustainability of managed species, are of a rare type, or are especially susceptible to degradation or
development. HAPCs are meant to provide greater focus to conservation and management efforts and
may require additional protection from adverse effects.’™

The action area has one identified HAPC: Skate Nursery Areas. In 2015, through Amendment 104 of the
BSAI Groundfish FMP, NMFS designated six areas of skate egg concentration as HAPC without any
additional associated regulatory measures. Per the final rule, these areas encompass approximately 82
square nautical miles of habitat, or less than 0.1% of the total area of the BSAI. The Council did not
recommend regulations to limit fishing in the proposed HAPC because there was no evidence of adverse
effects from fishing on skate populations within Skate Nursery Areas that would need to be addressed
through regulation.™

Gear, Time, and Area Restrictions

The use of nonpelagic trawl gear in the directed fishery for pollock is prohibited (see 50 CFR
679.24(b)(4)). The Chum Salmon Savings Area and Red King Crab Savings Area (RKCSA) have gear-
specific closures focusing on mitigating impacts to species. The Chum Salmon Savings Area is closed to
directed pollock fishing with trawl gear from August 1 to August 31, with caveats (see Section 3.5 in the
BSAI Groundfish FMP). Even when a Chum Salmon Savings Area is triggered, it only applies to vessels
who choose not to participate in an IPA and has not applied in recent years (see Section 2.2). The RKCSA
is closed to nonpelagic trawl fishing year-round. There is also the Nearshore Bristol Bay Trawl Closure
Area which is closed to all trawling year round, with a small subarea open seasonally.

Finally, there is the Northern Bering Sea Research Area. The use of nonpelagic trawl gear is prohibited in
that area, except as allowed through exempted fishing permits under 50 CFR 679.6 that are consistent
with a Council approved research plan to examine the effects of nonpelagic trawling on the management
of crab species, marine mammals, ESA-listed species, and subsistence needs for Western Alaska
communities.

3.8.1 Effects of the Alternatives on Habitat

The direct effects of the alternatives described below are the estimated benthic habitat disturbance under
the fishing effects model (Zaleski et al., 2024). Therefore, for each alternative, the analyst evaluated for a
new estimate of the amount of benthic habitat disturbance using the fishing effects model. Because such
information is unavailable, a qualitative description of how the alternative may result in changes to
benthic disturbance relative to the status quo is provided.

® HAPC Process: https://www.npfmc.org/wp-content/uploads/hapc_process092010.pdf
“www.federalregister.gov/documents/2015/01/09/2015-00170/fisheries-of-the-exclusive-economic-zone-off-alaska-skates-
management-in-the-bering-sea-and-aleutian#p-1 (last visited Nov. 13. 2024)
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Table 3-54 Summary of the effects on essential fish habitat

Alternative

Management Measure

Impact to EFH in the Bering Sea

Alternative 1

Status quo

No changes to the current effects of the pollock trawl fishery on
benthic habitat in the Bering Sea would be expected. Prosecuted
under status quo, the impacts of the pollock fishery on EFH are
estimated to be minimal and temporary

Alternative 2

Overall bycatch (PSC) limit for
chum salmon

Effects are dependent on the type of change, if any, to fishing
activity in response to exceeding PSC limits. Shorter fishing
seasons can reduce the estimated habitat disturbance from fishing
gear bottom contact. Increased fishing in different areas due to
spatial shifts can increase the estimated benthic habitat
disturbance from fishing gear.

Alternative 3

Chum salmon PSC limit with an
associated Western Alaska chum
salmon bycatch annual limit

Similar to Alternative 2.

Alternative 4

Regulatory requirement to added
up to six additional chum salmon
bycatch provisions in Incentive
Plan Agreements (IPAS) to
further prioritize WAK salmon
bycatch reduction

No changes to the effects relative to the status quo would be
expected since they align with current operational strategies.

Alternative 5

Corridors that would close
through August 31 if associated
caps are reached.

Alternative 5 was qualitatively evaluated because a full
quantitative estimate of habitat disturbance requires vessel track
information to pair with location-based habitat information.
However, that information is not available. The qualitative
assessment assumes similar estimates of bottom contact would
occur if fishing effort shifted spatially but not temporally in
response to corridor closures. Similar to Alternatives 2 and 3, if an
Alternative 5 option results in increases to the duration of fishing,
that would increase estimates of bottom contact.

3.8.1.1

Alternative 1

Managing the Bering Sea pollock B season at status quo would not be expected to have any change in the
fisheries effects on benthic habitat in the action area. Effects on EFH under Alternative 1 are outlined
below under the current management strategy.

Fishing Effects

Fishing gear can impact habitat used by a fish species for the processes of spawning, breeding, feeding, or
growth to maturity. The EFH regulations base the evaluation of the adverse effects of fishing regulated
under FMPs on EFH on a ‘more than minimal and not temporary’ standard (see 50 CFR
600.815(a)(2)(ii)). The effects of fishing on habitat depend on the intensity of fishing, the distribution of

fishing with different gears across habitats, and the sensitivity and recovery rates of specific habitat

features.

During the 2023 EFH 5-year Review, the fishing effects evaluation modeled habitat disturbance from
bottom contact by fishing gear from federally managed fisheries (Zaleski et al. 2024). This represents the
impacts from fishing under status quo management. Gear parameters were included in the model to
incorporate the nominal width and bottom contact adjustments for different gear types (Appendix 2,
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Zaleski et al. 2024). Model results representing the estimated disturbance of species core EFH areas were
provided to groundfish and crab stock assessment authors (SAs) for all FMP species in the BSAI
Groundfish FMP, the GOA Groundfish FMP (NPFMC 2024c), and the BSAI Crab FMP (NPFMC 2024d)
to compare with life history parameters. None of the SAs concluded that fishing effects on their species
were more than minimal and not temporary, and therefore no SAs recommended elevating their species to
the plan teams and the SSC for possible mitigation to reduce fishing effects to EFH. None of the SAs
recommended any change in management with regards to fishing within EFH at the time of the fishing
effects evaluation, and the Council reviewed these results in February 2023 (Zaleski et al. 2024).

A time series of estimated habitat disturbance from fishing gear was developed from 2003, when
widespread VMS data became available, and is available through August 2022. A brief discussion of this
ecosystem indicator can be found in the 2023 EBS Ecosystem Status Report (Siddon 2023). In brief, the
southern Bering Sea experienced the highest estimated percentages of habitat disturbance compared to the
northern Bering Sea, Aleutian Island, and GOA regions, however the time series showed a decline in
disturbance from 2003 (Figure 115, Siddon 2023). This decline could represent gear modifications, shifts
in gear types, and changes in effort.

The effects of the federal fisheries gear on salmon EFH were not evaluated during the 2023 EFH 5-year
Review. However, following the 2017 EFH 5-year Review, the effects of the fisheries on salmon
spawning habitat as well as marine pelagic habitat was considered minimal, temporary in nature, and/or to
have no effect on spawning, feeding, and growth to maturity for salmon (Appendix A, Salmon FMP).

In sum, the annual harvest activity in the Bering Sea pollock fishery with pelagic trawl gear is expected to
continue to result in bottom contact and benthic habitat disturbance in the Bering Sea to the same or
similar minimal degree currently estimated. Section 3.8.1.1 describes the fishing effects to benthic habitat
under the status quo, though the fishing effects evaluation performed for the 2023 EFH 5-year Review is a
comprehensive analysis looking at impacts of all gear types in a region to ensure cumulative impacts from
multiple fishing trips are considered. A time series of estimates of disturbance was calculated for the EBS
using the fishing effects model and reported in the 2023 EBS Ecosystem Status Report (ESR, Siddon et
al. 2023). It showed a declining trend in estimates of disturbance from about 20092022 (see Figure 115
of the ESR). That decline could represent gear modifications, shifts in gear types, and changes in effort
and is discussed further in the ESR. If the trajectory of gear impacts on benthic habitat stays consistent, it
could imply that estimates of overall disturbance would decrease or maintain minimal effects over time.

Fishery-Prey Interactions

Fisheries can have direct impacts on populations, through both the removal of commercially targeted and
bycatch species. Commercial fisheries bycatch includes salmon species, and some prey species targeted
by salmon in later, marine life history stages including squid, capelin, and herring. Prey species are
considered an EFH component and an adverse impact to prey species is an adverse impact to EFH.
However, the catch of these prey species is relatively small compared to their overall population sizes
(see Fisheries Catch and Landings reports for Forage Fish, Grenadier, and Squid).

3.8.1.2 Alternatives 2 and 3

PSC limits for Alternatives 2 and 3 may result in no change to the status quo, changes in the location or
timing of fishing patterns to avoid chum salmon PSC or may result in the closure of the pollock fishery if
the PSC limit is reached. Greater fishing effort may occur if vessels fish areas with less productivity in
order to avoid bycatch, and higher or lower encounters with other PSC species (e.g., Chinook) may occur
if vessels move to areas with higher or lower abundance of nontarget species.

If the pollock fishery reduces fishing effort to conserve chum salmon PSC, the estimated minimal impacts
to benthic habitat from gear contact under the fishing effects model would be expected to stay the same or
decrease. However, if the pollock fishery increases the duration of fishing in areas with lower
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concentrations of chum salmon, the impacts to habitat would be expected to increase due to greater
overlapping instances of bottom contact, though the susceptibility and recovery rates of the geological
and biological habitat features influence the overall estimates of disturbance (see Appendix 3, Zaleski et
al., 2024).

Shifts in the location or timing of fishing may also occur as a result of Alternatives 2 and 3. However,
there is already considerable interannual variability in the patterns of fishing across the BSAI groundfish
sectors, as environmental conditions and avoidance of PSC species have caused vessels to adjust their
fishing patterns. Any shift in fishing location or timing outside of the existing footprint of the groundfish
fisheries will be analyzed in Alternative 5. Similar to the status quo, Alternative 1, shifts in the existing
footprint of the groundfish fisheries may change over time due to many factors such as climate change,
bycatch avoidance, and shifting fish distributions, making this difficult to assess. Therefore, effects on
EFH under Alternatives 2 and 3 are expected to be minimal and temporary in nature and not expected to
occur beyond the scope analyzed in previous NEPA, EFH, or FMP documents.

Alternatives 2 and 3 may change the interactions of fisheries with salmon prey species. Similar to the
anticipated changes in estimates of habitat disturbance, longer fishing seasons may result in more prey
species removals while shorter seasons may lead to less interactions. This is dependent on where fishing
effort may shift in order to avoid chum salmon bycatch and is difficult to predict. Nevertheless, the rate of
bycatch in the pollock fishery is relatively small and not likely to be the source of an adverse impact to
the prey component of salmon EFH.

3.8.1.3 Alternative 4

Managing the Bering Sea pollock B season with additional regulatory requirements for IPAs would not be
expected to have any change in the estimated effects of pollock trawl gear on benthic habitat since they
largely align with current operational strategies. The amount of estimated contact would stay the same as
status quo (Alternative 1), being minimal and temporary in nature and interactions with salmon prey
species is expected to be the same.

3.8.1.4 Alternative 5

Implementing corridor caps and closures may result in a change in fishing timing and location, and with
greater fishing occurring outside the selected corridor. The Alternative 5 retrospective analysis indicates
where fishing effort has historically occurred outside of the proposed corridors. If in response to a closure
vessels moved effort to solely those historic locations, that would be expected to increase benthic
disturbance in those areas while decreasing the estimated disturbance from pollock trawl gear in the
corridors. However, it is not expected that the fleet would only fish in the historic fishing areas outside of
the closed area; it is expected that fishing effort would shift to areas that currently have higher pollock
CPUE and lower PSC. Without such information, vessel tracks of shifting behavior cannot be predicted,
which is needed to quantify estimates of habitat disturbance using the fishing effects model (a qualitative
evaluation could assume, if fishing effort shifts spatially but not temporally, similar estimates of bottom
contact would occur).

As with the effects of Alternatives 2 and 3, if an Alternative 5 option causes an increase in the duration of
fishing, that would increase the estimates of bottom contact under the fishing effects model. Again, the
susceptibility and recovery rates of the geological and biological habitat features influence the overall
estimates of disturbance (Zaleski et al. 2024). Without projections of vessel tracks, the analysts are unable
to estimate the degree to which habitat disturbance may change under Alternative 5 using the fishing
effects model. Qualitatively, effects on EFH from prosecuting the pollock fishery under Alternative 5 are
expected to be minimal and temporary in nature to the effects of fishing under the status quo.
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3.8.1.5 Cumulative Effects on Habitat

Past and present actions that have had effects on EFH include vessel noise pollution, domestic and
transboundary mining operations, fishing gear contact with benthic habitat, fishery removals of prey
species, regime shifts as a result of climate change (Eisner et al. 2014), and changes to water quality as a
result of climate change.

RFAs that may have a cumulative impact with the proposed actions include authorization and prosecution
of the Bering Sea pollock fishery and climate change, described at the beginning of Chapter 3. In
addition, habitat may be affected by:

Vessel noise pollution. Motorized vessels provide a large proportion of anthropogenic noise in marine
habitats (Popper and Hawkins 2019). These include fishing vessels, large ships, and personal or
recreational craft. Most vessels produce predominantly low frequency sounds from onboard machinery
and cavitation at propeller blades (Ellison et al. 2012, Ross 1993). Vessel noise production is increasing
with increasing vessel traffic, particularly in busy shipping lanes, and vessel noise can increase the
ambient noise levels over wide areas of the ocean (Hildebrand 2009, Ellison et al. 2012). Low frequency
noise in fish habitats may cause temporary shifts in behavior (de Jong et al. 2020), though low frequency
noise, in of itself, has not been shown to result in fish mortality (see Table 2 for noise thresholds, Popper
and Hawkins 2019). Short-term behavioral changes may not lead to long-term impacts to fitness or
survival (Bejder et al. 2009; Popper and Hawkins 2019). However, there may be unanticipated localized
impacts as vessel use increases in certain high-traffic areas.

Domestic and transboundary mining operations. Current and proposed mining operations in Alaska and
the Yukon can adversely impact downstream nearshore and marine EFH. When considering mining
operations, it is important to note that immediate freshwater impacts can cause downstream impacts to
nearshore marine habitats. Impacts from mining include heavy metal contaminants, stream dynamic
changes, and permanent habitat loss (Limpinsel et al. 2023). One transboundary mine example is the
Eagle Gold Mine in the Yukon that experienced a heap leach facility failure on June 24, 2024, with
cyanide introduced into the Yukon River watershed which drains into the Bering Sea
(https://yukon.ca/en/victoria-gold-updates).

Cumulative Effects of the Proposed Actions with RFAs: Considering the direct and indirect effects of
the proposed alternatives on EFH when added to the impacts of past and present actions and the effects of
the RFAs listed above, the cumulative effects of the proposed action are expected to be minimal. This is
because, as described above, any anticipated changes in estimated disturbance to EFH from the pollock
fishery prosecuted under the status quo is l