AGENDA C-2(b)

DECEMBER 2012
MEMORANDUM
: i ESTIMATED TIME
TO: Council, SSC and AP Members 16 HOURS
FROM: Chris Oliver (All C-2 Items)

Executive Director =
DATE: November 29, 2012

SUBJECT: Initial Review of BSAI Chum Salmon Bycatch

ACTION REQUIRED
Initial review of the analysis of alternative measures for Bering Sea chum salmon PSC management
BACKGROUND

At this meeting the Council will take initial review of the draft EA/RIR/IRFA for Bering Sea chum
salmon PSC management measures. The draft analysis was mailed to you on November 13%, The
analysis examines four alternatives to reduce chum salmon bycatch in the Bering Sea pollock fishery.
The executive summary of the EA/RIR/IRFA is attached as Item C-2(b)(1). The Council last reviewed
this analysis in April 2012. At that time the Council made revisions to the alternatives and requested
additional analyses. The Council’s motion from April 2012 is attached as Item C-2(b)2). A guide to the
major modifications to the analysis since the last review is attached as Item C-2(b)(3). Further
information on specific additional information included in the briefing books by chapter, as well as a list
of errata, is provided as Item C-2(b)(4).

Supplemental documents attached include the following: Per Council request in April 2012, a paper by
Wolfe et al, 2011 entitled “Salmon Harvests to the Year 2050: A Predictive Model for the Yukon,
Kuskokwim, and Norton Sound Drainages in Alaska” was to be included in the revised analysis. A
summary of that paper is attached as Item C-(2)(b(5) and will be included in the revised analysis. Item C-
(2)(b)(6) provides an overview of the costs associated with fleet operation under the status quo rolling hot
spot (RHS) system (Alternative 1). This document is included in the EA appendix 7 and will be included
in the revised RIR analysis following this meeting. Additional analyses to supplement the EA discussion
of Alternative 4 with regards to rate differences (salmon / t pollock) inside and outside of proposed area
closures as well as the overlap of existing RHS closures with those proposed under Alternative 4 are
attached as Item C-(2)(b)(7). Section 2.6.1.1 of the analysis is also aftached in color to assist in
interpreting the policy considerations in the trade-offs between alternatives (Item C-(2)(b)(8)).

At this meeting the Council will take initial review of the analysis. In doing so, the Council may wish to
revise the suite of alternative management measures under consideration, request further data and/or
analysis, and/or select a preliminary preferred alternative (PPA). The Council is not required to select a
PPA and may wait until final action to indicate their preferred alternative. Any modifications
recommended by the Council at this meeting will be analyzed in the next draft analysis, prior to it being
released for public review. The Council has tentatively scheduled this action for final action in April
2013, but may modify that schedule at this meeting.
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Executive Summary

Executive Summary

This analysis examines the impacts of alternatives for new measures to reduce chum salmon bycatch (also
known as prohibited species catch, or PSC) in the Bering Sea pollock fishery to the extent practicable
while achieving optimum yield. A vast majority of the chum salmon PSC in the groundfish fisheries are
taken by the pollock fishery.

The pollock fishery in waters off Alaska is the largest U.S. fishery by volume. In 1998, the American
Fisheries Act (AFA) rationalized the fishery by identifying the vessels and processors eligible to
participate in the Bering Sea pollock fishery and allocating specific percentages of the Bering Sea
directed pollock fishery total allowable catch (TAC) among the competing sectors of the fishery. Each
year, NMFS apportions the pollock TAC among the inshore catcher vessel (CV) sector, offshore
catcher/processor (CP) sector, and mothership sector after allocations are made to the Community
Development Quota (CDQ) Program and incidental catch allowances.

The Bering Sea pollock TAC is divided into two seasons —the A season (January 20 to June 10) and the B
season (June 10 to November 1). The fleet targets pre-spawning pollock for their valuable roe in the A
season and the TAC is typically reached by early April. The B season fishery focuses on pollock for fillet
and surimi markets and the fleet harvests most of the B season TAC during June through early October.

Pollock is harvested with fishing vessels towing large pelagic trawl nets. Salmon in the Bering Sea can
occur in the same locations and depths as pollock and are, therefore, are caught incidentally. Of the five
species of Pacific salmon, Chinook salmon (Oncorhynchus tshawytscha) and chum salmon (O. keta) are
most common in the salmon bycatch with Chinook salmon occurring in both ‘A’ and ‘B’ seasons of the
fishery while chum salmon occur almost exclusively in the ‘B’ season.

Salmon are culturally, nutritionally, and economically significant to Alaska communities. Salmon are
fully allocated and used in subsistence, commercial, and recreational fisheries in and off Alaska and, in
the case of Chinook and chum salmon, in Canada. Therefore, NMFS manages Chinook and all other
species of salmon as prohibited species in the BSAI groundfish fisheries, including the Bering Sea
pollock fishery. Other salmon are designated as ‘non-Chinook salmon’ and here in this analysis described
as ‘chum’ salmon due to it being comprised of over 99% chum salmon. As a prohibited species, salmon
must be avoided as bycatch, and any salmon caught must either be donated to the Prohibited Species
Donation Program for distribution to foodbanks or be returned to the sea as soon as is practicable with a
minimum of injury, after an observer has determined the number of salmon and collected any scientific
data or biological samples.

Several management measures are currently used to minimize chum salmon PSC in the Bering Sea
pollock fishery. In the mid-1990s, the National Marine Fisheries Service (NMFS) implemented
regulations recommended by the Council to control the bycatch of chum salmon taken in the Bering Sea
pollock fishery. These regulations established a large-scale closure in the Bering Sea to the pollock
fishery. An exemption to this closure for the pollock fishery was enacted in regulation in 2006 provided
the fleet participated in an industry-initiated short-term area closure (rolling hot spot or RHS) program.
The Council is now considering whether additional management measures are needed to minimize chum
salmon PSC in the Bering Sea pollock fishery.
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The Council’s problem statement for this action is:

Magnuson-Stevens Act National Standards direct management Councils to balance achieving
optimum yield with bycatch reduction as well as to minimize adverse impacts on fishery
dependent communities. Non-Chinook salmon (primarily made up of chum salmon) prohibited
species bycatch (PSC) in the Bering Sea pollock trawl fishery is of concern because chum salmon
are an important stock for subsistence and commercial fisheries in Alaska. There is currently no
limitation on the amount of non-Chinook PSC that can be taken in directed pollock trawl fisheries
in the Bering Sea. The potential for high levels of chum salmon bycatch as well as long-term
impacts of more moderate bycatch levels on conservation and abundance, may have adverse
impacts on fishery dependent communities.

Non-Chinook salmon PSC is managed under chum salmon savings areas and the voluntary
Rolling Hotspot System (RHS). Hard caps, area closures, and possibly an enhanced RHS may be
needed to ensure that non-Chinook PSC is limited and remains at a level that will minimize
adverse impacts on fishery dependent communities. The Council should structure non-Chinook
PSC management measures to provide incentive for the pollock trawl fleet to improve
performance in avoiding non-Chinook salmon while achieving optimum yield from the directed
fishery and objectives of the Amendment 91 Chinook salmon PSC management program. Non-
Chinook salmon PSC reduction measures should focus, to the extent possible, on reducing impacts
to Alaska chum salmon as a top priority.

Recent history of Bering Sea pollock
catch limits and the number of chum
salmon incidentally caught in the

The analysis includes an Environmental Assessment (EA) that
examines the effect of the alternatives on pollock, chum salmon,

Chinook salmox_l, and other marine resources including pollock fishery.

groundfish species, ecosystem component species, marine Chum
mammals, §eabird§, essential fish habitat and marine e.cosystem. Pollock salmon
The analysis also includes are Regulatory Impact Review (RIR) Year TAC PSC ( #)

that evaluates the social and economic consequences of the
alternatives with respect to three major issues: economic impacts
and net benefits to the Nation; Alaska Native, non-native
minority, and low-income populations; and fisheries 2005 1,478,000 704,552
management and enforcement. The adjacent table shows the 2006 1,487,756 309,630
recent total allowable catch limits for pollock, as well as the 2007 1,394,000 93,783
number of Non-Chinook (i.e., chum) salmon caught incidentally 2008 1,000,000 15,267
in the fishery. 2009 815,000 46,127
2010 813,000 13,222
The Council developed four alternatives for minimizing chum 2011 1,252,000 191,445
salmon PSC, each with a number of detailed options and sub- 2012 1,200,000 22,213
options. Given that chum PSC is taken almost exclusively
during the B-season, management measures are considered only for the period June 10 to November 1.
To the extent possible, the Council is considering some management measures which explicitly provide
additional protection for western Alaskan chum stocks based on the stock composition of the chum
salmon PSC. Genetic analyses on the chum salmon PSC indicate that the largest proportion of the bycatch
originates from Asian stocks, with smaller components from western Alaska, the Alaskan Peninsula and
SE Alaska-BC-Washington regions. Genetic analyses further indicate that Alaskan stocks are
proportionately more common earlier in the summer (June-July) than later in the season (August-October)
while proportions of other stocks increase later in the summer-fall. Some of the alternatives consider
June-July timing to address this.

2003 1,491,760 189,185
2004 1,492,000 440,468
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Alternative 1: Status Quo (No Action). Under this alternative, the current program to
minimize chum salmon PSC would continue. Alternative | would retain the Chum Salmon Savings Area
(SSA) closure in the Bering Sea. Closure of the Chum SSA is designed to reduce the total amount of
chum incidentally caught by closing the area with high levels of salmon PSC in the early 1990s before the
area was implemented. This area is closed to all W _— oW orw oW -
trawling from August 1 through August 31, and if — end =
42,000 non-Chinook salmon are caught in the

Catcher Vessel Operational Area (CVOA) during i
the period August 15 through October 14, the area " 2
remains closed for the remainder of the period "y ™
September I  through October 14. As :
catcher/processors are prohibited from fishing in
the CVOA during the B season, unless they are

56°N

participating in a CDQ fishery, only catcher  ** -2
vessels and CDQ fisheries are affected by the PSC e s
limit. Pollock vessels participating in a rolling ow FE T W 160w W

hotspot inter-cooperative agreement (RHS ICA)
approved by NMFS are exempt from the closure.

The RHS ICA operates in lieu of regulatory closures of the Chum SSA and requires industry to identify
and close areas of high salmon PSC and move to other areas. The rolling hot spot program is a bycatch
avoidance program whereby area closures are designated in the Bering Sea based upon recent
observations of high bycatch. Closures are established by a private company, SeaState, and cooperatives
within the pollock fishery are subject to these closures if their cooperative-level bycatch rate exceeds set
thresholds. Cooperatives are placed into one of three ‘Tiers’ based upon their rate of bycatch in
comparison to a base or average rate. Once closures are designated, cooperatives that are subject to the
closures may not fish in those areas for a period of 4-7 days depending on their tier level. Closures are re-
evaluated weekly and are subject to change or remain in place for an additional 4-7 days depending on
prevailing bycatch rates. The fleet is subject to enforcement of the closures through a private contractual
arrangement called and Inter-Cooperative Agreement (ICA). The ICA was amended for the 2011 season
to remove and all provisions under the ICA related to Chinook bycatch management following
implementation of Amendment 91. The current RHS is a chum-only agreement in the B-season, and the
many of the required ICA provisions are established by regulation (§ 679.21(g)).

Alternative 2: Hard cap (PSC limit). Alternative 2 would establish separate chum salmon
PSC limits for the pollock fishery in the B season, with accounting towards the cap beginning on June 10.
When the PSC limit is reached, all directed fishing for pollock must cease for either the remainder of the
year (Option la) or until August | (Option 1b). Only those chum salmon caught by vessels participating
in the directed pollock fishery would accrue towards the cap. When the cap is reached, directed fishing
for pollock would be prohibited during the applicable time frame. Alternative 2 contains components, and
options for each component, to determine (1) the total hard cap amount and time frame over which the
cap is applied, (2) whether and how to allocate the cap to sectors, (3) whether and how salmon bycatch
allocations can be transferred among sectors, and (4) whether and how the cap is allocated to and
transferred among catcher vessel (CV) cooperatives. The existing Chum Salmon Savings Area and
associated trigger cap would be removed from regulation.

Component 1 — Component 1 would establish the annual PSC limit, based on a range of optional caps,
with 10.7% allocated to the CDQ pollock fishery. There are two options considered to establish the hard
cap. These options differ by whether the cap is established for the entire B season (Option 1a) or for June
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and July only (Option 1b). There are 6 options for caps under Option 1a, and 6 options for caps under
Option 1b, of which three options encompassing the entire range were selected for analysis.

Component 2 — Component 2 would allow hard caps to be apportioned as sector-level caps for the three
non-CDQ sectors: the inshore CV sector, the mothership sector, and the offshore CP sector. A fishery
level cap would be managed by NMFS with inseason actions to close the fishery once the cap was
reached. The CDQ fishery caps would be allocated and managed at the CDQ group level, as occurs under
status quo. The hard caps could be apportioned to sectors as sector level caps based on the percentages in
Table ES-0 3. Non-CDQ sector level caps would be managed by NMFS with inseason actions to close the
fishery once the cap was reached. The inshore CV sector level cap could be allocated to cooperatives and
the inshore CV limited access fishery. The cooperative transferable allocation amounts would be based on
the proportion of pollock allocations received by the cooperatives.

Component 3 — Component 3 would provide sectors more opportunity to fully harvest their pollock
allocations, by authorizing the ability to transfer sector allocations and/or rollover unused salmon bycatch.
Options include: no transfers or rollovers, NMFS-approved transfers between sectors, and allowance for
NMEFS to roll-over unused bycatch allocation to sectors that are still fishing. A suboption for sector
transfers would limit transfers to the 50%-90% of the salmon that is available to the transferring entity at
the time of transfer.

Component 4 — Component 4 would allow allocation at the co-op level for the inshore sector, and apply
transfer rules at the co-op level for the inshore sector. Sub-options can limit transfers to 50%-90% of
salmon that is available to the transferring entity at the time of transfer. An additional option would allow
NMFS to rollover unused bycatch allocation to inshore cooperatives that are still fishing.
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Alternative 2 components and options selected for analysis. See Chapter 2 for full suite of options.

Setting the hard|Option la; Cap| Non-Chinook CDQ Non-CDQ
cap established for B season. total
(Component 1) |Select cap from a range of 50.000 5.350 44.650
numbers* - ’ 2
200,000 21,400 178,600
353,000 37,771 315,229
Option 1b: Cap 15,600 1,669 13,931
established for June and 62,400 6.677 55.723
July. - >
Select cap from a range of] 110,136 11,785 98,351
numbers
Sector allocation|Range of sector CDQ Inshore CV Mothership Offshore CP
(Component 2)* |allocations (sector
allocation abbreviation)
Option 2ii (1) 3.4% 81.5% 4.0% 11.1%
Option 4ii (2) 6.7% 63.3% 6.5% 23.6%
Option 6 (3) 10.7% 44.77% 8.77% 35.76%
Sector transfers|No transfers (Component 3 not selected)

and rollovers
(Component 3)

Option 1

Caps are transferable among sectors and CDQ groups within a fishing

season
Suboption: Maximum amount of transfer a 50%
limited to: b 70%
c 90%
Option 2 NMFS rolls over unused salmon PSC to sectors still fishing in a
season, based on proportion of pollock remaining to be harvested.
Cooperative No allocation Allocation managed at the inshore CV sector level. (Component 4 not
Allocation and selected)
transfers Allocation Allocate cap to each cooperative based on that cooperative’s
(Component 4) proportion of pollock allocation.

Option: Cooperative Option 1 | Lease pollock among cooperatives in a season or a year
Transfers Option 2 | Transfer salmon PSC (industry initiated)
Suboption Maximum amount of transfer limited to a 50%
the following percentage of salmon remaining: b 70%
c 90%
vii
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Alternative 3: Triggered closure with intercooperative exemption. Alternative 3
would create new boundaries for the Chum Salmon Savings Area. The existing Chum Salmon Savings
Area and associated trigger cap would be removed from regulation. The new boundaries encompass the
area of the Bering Sea where historically 80% of non-Chinook prohibited species catch occurred from
2003-2011 (see adjacent figure). The trigger caps that would close this area are described below. The area
closure would apply to pollock vessels that are not in a RHS system when total non-Chinook salmon PSC
from all vessels (those in a RHS system and those e ey 0000 e %l eV

not in a RHS system) reaches the trigger cap ™" 2
level. The trigger cap would be allocated between
the CDQ and non-CDQ pollock fisheries, as |

doon
currently done under status quo. s @w
There is only one component for this alternative. son e e , s
Component 1 of this alternative sets the trigger ' E i '
PSC cap level for this large scale closure. PSC - | “ _ﬁ- . e
from all vessels will accrue towards the cap level ﬂg,l,?f’
selected. However if the cap level is reached, the it
triggered closure would not apply to participants C 183w e 150w 15w
in the RHS program.
Area Triggered closure encompassing 80% of historical PSC. Participants in RHS would
be exempt from the regulatory closure if triggered.
Component 1: Option 1: cap Select a cap from a range of numbers: 25,000 —200,000
Fleet PSC Non-Chinook CDQ Non-CDQ
management with 1) 25,000 2,675 22,325
non-participant 2) 50,000 5,350 44,650
triggered closure 3) 75,000 8,025 66,975
4) 125,000 13,375 111,625
5) 200,000 21,400 178,600

As part of Alternative 3, industry has proposed a new RHS that makes a number of modifications to the
existing program in response to requests by the Council. The new proposal achieves several changes that
are likely to be improvements that help meet the Council’s goals of both Western Alaska chum and
Chinook PSC reduction. These changes include an ability to incorporate new genetic information, a
management change whereby closures operate at vessel- or platform-level rather than coop-level, and
suspension of the chum closure program when Chinook PSC rates are higher. Other measures in the
program will facilitate more efficient pollock harvest, which in some years is likely to reduce fishing in
October, thus likely reducing Chinook PSC. These measures include a floor on the base rate so that
closures are not unnecessarily implemented when they are not expected to be effective, and a change of
the start-time of closures from 6pm to 10pm. A full description of the proposed new program is included
in Chapter 2. This proposed RHS would replace the one in operation under Alternative 1 (status quo).

Alternative 4: Triggered closure with intercooperative exemption and options

for non-exempt closures. As with Alternative 3, Alternative 4 would create new boundaries for
the Chum Salmon Savings Area. The existing Chum Salmon Savings Area and associated trigger cap
would be removed from regulation. The new boundaries encompass the area of the Bering Sea where
historically 80% of non-Chinook prohibited species catch occurred from 2003-2011. The trigger caps that
would close this area are described below, with accounting against the closure to being on June 10. The
area closure would apply to pollock vessels that are not in a RHS system when total non-Chinook salmon
PSC from all vessels (those in a RHS system and those not in a RHS system) reaches the trigger cap level.
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The trigger cap would be allocated between the CDQ and non-CDQ pollock fisheries, as currently done
under status quo. The revised RHS program proposed under Alternative 3 would also apply under this
alternative.

There are 6 components of Alternative 4. Component | of this alternative sets the trigger PSC cap level
for this large scale closure. PSC from all vessels will accrue towards the cap level selected (ranging from
25,000 to 200,000), with accounting towards the cap beginning on June 10. However if the cap level is
reached, the triggered closure would not apply to participants in the RHS program. Under Component 2
however, in addition to the large closure for non-participants, a select triggered area closure would apply
to RHS participants. Four options of triggered closure areas and time frames are provided under
Component 2. Note that the closure areas are larger under Option 1 because they are based on areas that
incorporate a higher proportion of the historical chum salmon bycatch than in Option 2.

16w

Option 1: A trigger closure would be established that
encompasses 80% of historical non-Chinook
salmon PSC estimates.

Suboption la) The trigger closure would apply for
the B season. The adjacent figure shows the areas
closed under this suboption.

Suboption 1b) The trigger closure would apply for
the months of June-July only. The adjacent figure
shows the areas closed under this suboption.

Option 2: A trigger closure encompassing 60% of historical

non-Chinook salmon PSC estimates.

Suboption 2a) Trigger closure would only apply for
B-season. The adjacent figure shows the areas
closed under this suboption.

Suboption 2b) Trigger closure would apply for the
June-July. The adjacent figure shows the areas
closed under this suboption.

ew W "W 184w 160°W 1w
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Component 3 then sets the trigger PSC cap level for the area selected under Component 2. Component 4
would allocate the trigger cap to at the sector level. Component 5 sets the sector-level rollover and
transferability provisions. Component 6 would allocate the trigger cap for the inshore sector at the
cooperative level. A summary of the components analyzed for Alternative 4 are listed in the table below.

Finally an option to this alternative as a whole includes the ability to specify just the goals and objectives
of the revised RHS in regulation rather than specifying all provisions of the program in regulation as is
done under Alternative 1 (status quo).

X
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Alternative 4 components and options analyzed. The full range of options is described in Chapter 2.

Area Triggered closure encompassing 80% of historical PSC. Participants in RHS would be exempt from the
regulatoz closure if triggered.
Option 1: cap Select a cap from a range of numbers: 25,000 —200,000.
Component Total Annual cap _ June-July cap(option 1B or 2B)
1:Fleet PSC (option 1A or 2A)
e gement . CDQ  Non-CDQ | Total June/July | CDQ | Non-CDQ
tll‘iggered 2) 50,000 5,350 44,650 | 15,600 1,669 13,931
closure
3) 175,000 8,025 66,975 | 23,400 2,504 20,896
4) 125,000 13,375 111,625 | 39,000 4,173 34,827
5) 200,000 21,400 178,600 | 62,400 6,677 55,723
Option 1: Area | Triggered closure encompassing 80% of historical PSC for all RHS participants
80%
Suboption a: Applies to remainder of B season if triggered
c ¢ 2 timing
omponen " | Suboption b; Applies in June and July if triggered
Trigger Closure Timing
?;':a and t";';;g Option 2: Area | Triggered closure encompassing 60% of historical PSC for all RHS participants
. 60%
participants Suboption a: Applies to remainder of B season if triggered
timing
Suboption b: Applies in June and July if triggered
Timing
Option la: PSC
Component 3: cap established
PSC Cap levels | ¢ B ceason Select cap from range of numbers: 25,000 — 200,000
for closure | ojoc e
lected d
Component 2 | Option Ib: PSC
cap established .
for RHS for June/Jul Select cap from range of numbers: 7,800 — 62,400
participants or June/July
proportion
Range of sector
allocations
Component 4: | (sector CDQ Inshore CV Mothership Offshore CP
Allocating  the | allocation
trigger cap to | abbreviation):
sectors Option 2ii (1) 6.7% 63.3% 6.5% 23.6%
Option 4ii (2) 10.7% 4.77% 8.77% 35.76%
Option 6 (3) 3.4% 81.5% 4.0% 11.1%
No transfers (Component 5 not selected)
Option 1 Caps are transferable among sectors and CDQ groups within a fishing season
Component  5: Suboption: Maximum amount of transfer limited to: a 50%
Sector transfers 70%
and rollovers b 2
[ 90%
Option 2 NMEFS reallocates unused salmon PSC to sectors still fishing in a season, based on proportion of pollock

remaininE to be harvested.

No allocation

Allocation managed at the inshore CV sector level. (Component 6 not selected)

Component 6: Allocation Allocate cap to each inshore cooperative based on that cooperative’s proportion of pollock allocation.
Inshore . Option: Option 1 Lease pollock among cooperatives in a season or a year
i;zg::;tl:ve and C°°P‘;'_ra‘“’° Option 2 Transfer salmon PSC (industry initiated)
transfers Transfers Suboption Maximum amount of transfer limited to the following a 50%
percentage of salmon remaining: b 70%
[ 90%
Option for Regs | Specify goals and objectives of RHS in regulations rather than all provisions
(applies to
whole
alternative)
Xi
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Effects of the Alternatives

Quantitative analysis was completed on the potential environmental impacts of the alternatives on chum
salmon, pollock, Chinook salmon, and related economic analyses. Chapter 3 describes the methodology
for the quantitative analysis. For the remaining resource categories considered in this analysis - marine
mammals, seabirds, other groundfish, essential fish habitat, ecosystem relationships, and environmental
justice - impacts of the alternatives were evaluated largely qualitatively based on results and trends from
the quantitative analysis.

Chum salmon impacts

Chapter 5 analyzes the impacts of the alternatives on chum salmon. First, estimates on the number of
chum salmon saved under each alternative compared to Alternative 1 (status quo), are made based on the
details of the alternatives and options. These estimates were then 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 returned to spawn (referred to as adult equivalents or AEQ). Finally, the data from
genetic samples available from 2005-2009 were combined with the AEQ and run size estimates (along
with associated uncertainties) to evaluate impacts on specific chum salmon runs or groups of runs to
different regions. This analysis assumes fishing behavior would be the same as that observed historical. It
is likely that under new regulations and constraints the industry will modify fishing practices to avoid
PSC. Consequently, evaluation of the alternatives applied retrospectively may over-estimate the impacts
on chum salmon PSC.

Estimates of historical bycatch represent actual numbers of chum salmon taken and include benefits of
existing management measures. The overall chum reduction under the current RHS program is estimated
to range from 4-28% compared to management measures prior the use of this type of bycatch avoidance
program. The modifications of the RHS program in Alternatives 3 & 4 lead to additional benefits beyond
the status quo reduction, while the chum reduction from Alternative 2 is compared to the status quo.

The Council’s problem statement for this analysis explicitly states that ‘PSC reduction measures should
focus, to the extent practicable, on reducing impacts to Alaskan chum salmon as a top priority.” Thus the
analysis focuses on the relative impacts as characterized in AEQ to regions of origin and which
management measures increase or decrease AEQ of Alaska stocks. AEQ bycatch takes into account the
fact that some of the chum salmon taken in the pollock fishery would not have returned to their river of
origin in that year. Based on their age and maturity, they might have returned one to two years later or
they may not have survived to return to their spawning rivers. AEQ bycatch estimates provide a way to
directly evaluate the impacts to spawning stocks and future mature returning chum salmon.

Combining the AEQ results with genetic analysis from 2005-2009 and estimates of run sizes (for coastal
west Alaska and the Upper Yukon) provides the means to evaluate the historical impact of chum salmon
bycatch. In particular, it provides estimates on how many salmon would have returned to specific river
systems and regions had there been no pollock fishing. The stock composition mixtures of the chum
salmon bycatch were based on samples collected from the Bering Sea pollock fishery. Results from a
number of these analyses have been completed and presented to the Council (e.g., Guyon et al. 2010,
Marvin et al. 2010, Gray et al. 2010, and McCraney et al. 2010). This analysis used the same approach
and genetic breakouts to 6 individual regions to characterize region of origin for chum salmon bycatch but
with a slightly different sample stratification scheme. The regions that could be clearly resolved using
genetics were: East Asia (referred in analysis as ‘Asia’), north Asia (referred in analysis as ‘Russia’),
coastal western Alaska (including all WAK systems with the exception of the upper/middle Yukon),
upper/middle Yukon, Southwest Alaska (including river systems in Kodiak as well as North and South
Peninsula stocks) and Pacific Northwest (which includes river systems from Prince William Sound to
WA/OR in the lower 48).
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Relative impacts to individual river systems depend on where and when the bycatch occurs. This can add
to the inter-annual variability in results for the same caps, closures, and allocations between sectors. On
average (based on 2005-2009 data) approximately 12% of the AEQ is attributed to the coastal western
Alaskan regional grouping, while ~7% is attributed to the Upper Yukon (Fall chum). For the Southwest
Alaska Peninsula stocks, the average AEQ over this period is ~2%, while for the combined PNW
(including regions from Prince William Sound all the way to WA/OR), the average is 22%. Combined
estimated Asian contribution is ~58% on average (for Russian stocks and Japanese stocks combined).
Yearly estimates are presented in Chapter 3. This has ranged overall from 23,000-570,000 in aggregate
(1994-2011).

For those systems where run size information is available, this impact analysis can be taken one step
further to derive an impact rate of the removals due to the pollock fishery on the run size. Under the
status quo, the average impact rates for Coastal west Alaska (0.49%), Upper Yukon (1.26%), and
Southwest Alaska (0.40%) are very low. According to ADF&G managers, such low rates are unlikely to
have had an impact on management considerations for these regions. The comparison of run sizes with
AEQ mortality due to chum salmon PSC suggests that this relationship is correlated, indicating that the
PSC is likely related to magnitude of returns. For these reasons, the overall impact of the status quo on
chum salmon stocks is considered to be insignificant as it is unlikely to jeopardize the sustainability of
these stocks. Alternatives 2, 3 and 4 are estimated to be either equivalent to status quo in estimated chum
AEQ impacts (Alternative 3) or result in fewer PSC removals (Alternatives 2 and 4) than status quo.
Thus, all of the alternatives under consideration are estimated to have an insignificant impact on chum
salmon stocks as they are unlikely to jeopardize the sustainability of these stocks. Nonetheless
alternatives are evaluated in comparison to status quo PSC removals to estimate potential means to
minimize any adverse impact of the overall chum salmon PSC through different management strategies
under Alternatives 2, 3 and 4.

For Alternative 2, nearly every option under consideration reduces of chum PSC, and consequently
increases returns of adult salmon to their regions of origin. The largest reduction is estimated to occur
under a hard cap of 50,000 chum salmon, option la for a B-season cap, which would have increased
returns to Coastal western Alaska by an average of 20,300 chum. The average estimated run size for
Coastal western Alaska for this period is 4.9 million. Under Alternative 1, the PSC mortality impact
represents about 0.5% of the overall run size. Alternative 2 reduces this impact over all caps and options
to a range of 0.09 — 0.35%. It seems unlikely that in-river management in Coastal west Alaska would
have been modified further for this additional amount of returning fish aggregated over all rivers systems
in the region, given the intricacies of in-season, in-river management. For Asian chum salmon however,
some options (e.g., option 1b) result in slight increases in PSC mortality while others show negligible
change.

The options under Alternative 2 which lead to greater PSC reduction are likely to confer a beneficial
impact as the overall mortality of chum salmon would be reduced. None of the options are estimated to
increase the western Alaskan chum salmon PSC in the pollock fishery, although some options have a
differential impact by increasing the proportion of Asian stocks while reducing the impact to western
Alaskan stocks. Nevertheless, Alternative 2 is likely to have insignificant impacts on chum salmon at the
population level because it would not be reasonably expected to jeopardize the sustainability of chum
salmon stocks.

Estimated impacts of Alternative 3 are similar to those under Alternative 1. While the best estimate of
impacts on overall chum salmon PSC reduction under the revised RHS program is similar to the
estimated reductions currently accruing by use of this program at present, the revised program does
include provisions to better protect western Alaska chum salmon. These provisions allow for a slight
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increase in closures in June as well as spatially-explicit closures if genetic information indicates that a
higher proportion of the bycatch in a location originates from western Alaskan stocks. A comparison of
the differences between the two RHS programs and estimated impact is shown in the table below. More
information on similar features and differences is contained in Chapter 5.

Alternative 3,
Program Feature 2011 Status quo proposed revision Discussion of Impact
Adjusted base Minimum rate of 0.10 Little impact on chum; possible
rate (3-week required for closures. improvement in pollock fishing.
moving average )
Number of areas | Max 2 East of 168, 1 | No maximum Ability to implement more
west of 168 small closures (optional )
Level of Tier Vessel/MS platform | Cooperative-level Potential for improvement in
status level chum PSC reduction, though
magnitude uncertain & unlikely
to be large with same sized
closures as status quo
Tier system No closures for Tier 1 | June: no tier system, On average, minimal impact
coops <0.75 of base | closures for all; July: expected from these changes,
rate; 4-day closures <75% can stay in although at times there could be
for Tier 2 coops with | closure for 4-days, then | stronger or weaker incentives to
75-125% of base rate; | leave; other vessels 7- avoid areas. < 6 % of fishing
7-day closures for day closures; August during the 5-days after closures
Tier 3, >125% of until end or Chinook occurred in areas. For example,
base rate suspension: same tiers in June there is no tier system
as status quo, but Tier 2 | so therefore no link to
vessels can fish for 4- individual or coop behavior.
days and then must The change in Tier 2 status will
leave instead of being allow more fishing in the
excluded for 4 days closures in August and beyond.
Chum closures Chum closures removed | Increased flexibility late in the
suspended after in late August or season that could slightly
Chinook exceeds September increase chum bycatch, reduce
threshold Chinook, and better achieve
TAC.
New Flexibility Potential focus on areas | More likely and less costly to
added with more AK chum; achieve TAC; potential slight
flexibility to leave better | reduction in Chinook because
pollock areas open when | faster pollock fishing means
catch rates are similar less pollock caught in high
Chinook bycatch period in
October

Alternative 3 is estimated to have a similar overall chum PSC impact as status quo and thus an
insignificant impact, as it is cannot be reasonably expected to jeopardize the sustainability of chum
salmon stocks. Analysis indicates that there would have been a slight decrease in chum (less than 1
percent) in some years with the new June closures. However, behavioral changes in the future as a result
of these explicit modifications to the program may result in greater western Alaska chum PSC reductions
(and thus confer a beneficial impact over status quo) than the analysis may indicate. The revised program
changes the closures to apply at the vessel rather than the cooperative-level, which could have a slight
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improvement in chum bycatch reduction than with the incentives contained in the current revised
program. As noted in the analysis however, if stronger incentives were included, this provision could
have a larger impact.

While Alternative 3 has the potential to provide more focus on Western Alaska salmon and reduce the
possibility that the chum RHS program will negatively impact Chinook, some suggestions are provided in
the analysis to increase the efficacy of the proposed revisions for the RHS program. Generally, the
program could be required to specify and achieve performance goals, such as ensuring that PSC rates do
not remain elevated or that additional closures will apply under high-PSC conditions. In a general sense,
the Council has several means to alter the RHS program to further incentivize changes in behavior:

¢ Require stronger incentives (such as larger closures) that would expand to close more hotspots when
they exist.

e Require the RHS program to achieve performance goals. The Council can require that industry
develop a plan that it can demonstrate will prohibit vessels from fishing in high-PSC areas (at a
threshold set by the Council). In other words, the Council may make a policy change from requiring
a mechanism to requiring an observed outcome.

In all cases, actions should be tied to individual behavior so that vessels have incentives to reduce PSC
where practicable to avoid being subject to closures or negative actions. Specific modifications that could
be included are listed in Chapter 5. However, while these measures may better incentivize chum salmon
PSC avoidance, there is uncertainty about how such additional chum measures have the potential to
reduce economic benefits to the pollock fishery and to increase fishing during the high-Chinook
incidental catch period at the end of the B season.

Alternative 4 also addresses fleet operation under a revised RHS system as with Alternative 3 but imposes
additional triggered closures on top of those instituted under the proposed RHS system. The impact of
imposing additional closures as compared with status quo PSC levels is to reduce chum salmon PSC and
thus increase returns of salmon to spawning streams. The magnitude of this impact varies with the
components and options selected. As with Alternative 2, options to apply management measures in June
and July only are included to address the fact that there is a higher proportion of western Alaskan chum
on the grounds during those months. While these options (options 1b and 2b) lead to generally smaller
overall chum PSC reduction then B-season-wide measures (options 1a and 2a), they result in a greater
proportion of the chum PSC savings accruing from western Alaska. Overall results in terms of relative
impact rates to coastal western Alaska range from 0.24% — 0.41% across all caps and options. Impacts
are generally insensitive to cap levels but vary more strongly across options. Similar to the other
alternative, overall impacts of Alternative 4 are likely to be insignificant at the population level because
would not be reasonably expected to jeopardize the sustainability of chum salmon stocks.

Chinook salmon impacts

The pollock fishery catches both chum salmon PSC and Chinook salmon PSC in 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. This pattern is reflected through
Alternatives 2 and 4 specifically with the sub-options showing that measures which increase fishing later
in the year may result in increased Chinook bycatch (i.e., negative savings)

Policy decisions for alternative management measures for chum salmon PSC reduction must also consider
the potential impact on the PSC of Chinook salmon which results from imposing additional management
measures on the same pollock fishery. 2011 was the first season of management under the new Chinook
salmon PSC management program implemented by Amendment 91. Incidental catch of Chinook salmon
by the pollock fishery participants in 2011 indicated that pollock fishery participants remained well below
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their limits. Total 2011 A season Chinook salmon PSC was 7,136 fish. This compares to Chinook salmon
PSC ranging from 7,624 fish in the A season of 2010 to 69,139 fish in the A season of 2007. In the 2011
B-season incidental catch of Chinook salmon by the pollock fishery was also well below the seasonal
PSC limits with a total B-season bycatch of 18,363. This is higher than B-season PSC in the previous 3
years but is substantially less than the B-season of 2007 where 52,360 fish were taken. The overall 2011
total Chinook PSC was 25,499. While this amount is higher than the recent years (driven by the increase
in the B-season), the total was nonetheless well below both the overall PSC limit under Amendment 91 as
well as the (lower) performance standard established under that management program. In contrast, in
2012, the A-season PSC was 7,773 fish while B-season catch was substantially lower at 3,577. Impacts
of the current Chinook PSC management

program were evaluated previously in the FEIS | 140,000 Chinook salmon mortality (#s fish) 1991-2012
(NPFMC/NMFS 2009) and were found to not | 120,000 y
adversely impact Chinook salmon stocks. 100,000 y
Alternatives are thus compared against the 80.000 y) '
constraints of the current Chinook PSC ’ 7
management program under status quo to 60,000 N a P |
evaluate whether any protections would be | 40,000 Tav—w—ot v 77 i
diminished and thus potentially jeopardize the | 20,000 N 7 ~ _’L‘
sustainability of Chinook salmon stocks as a 0 et
result of chum P ement m .

chum PSC manag easures @Q\,@o’g@&‘&é\ '&o’o,'&&'&&w&o,@o f&&w&«,

For Alternative 2, the annual impact of chum

salmon options indicate that Chinook salmon PSC will be decreased in many years under option la,
especially for the lower cap levels. However, option 1b (which would close the fishery only within the
June-July period) resulted in increased PSC of Chinook salmon because pollock fishing would be
diverted to later in the year. All sectors are estimated to have a similar pattern between options. These
impacts are considered to be insignificant overall, however, because they would not considerably
diminish protections afforded to Chinook salmon under the provisions of Amendment 91 in the current
management of the pollock fishery which would still be subject to the Chinook salmon PSC limits
established in that amendment.

Under Alternative 3, Chinook PSC has the potential to be reduced from current levels given the
modifications to the RHS programs which explicitly link the cessation of chum measures to a Chinook
threshold. Under the status quo RHS program the regulations require that chum closures are implemented
whenever fixed criteria for implementing them are met. Prior to the modifications of the RHS regulations
following Amendment 91, the RHS was designed for both Chinook and chum closures. Under that
program, Chinook closures were given priority over chum closures, to explicitly recognize the higher
priority to conserve Chinook PSC in that program. When Chinook provisions were removed from the
regulations due to the Chinook PSC management program implementation in 2011, there was no longer
any recognition in the now chum-only RHS program of the priority on Chinook. As a result, under status
quo, chum closures continue to move the fleet around and at times into areas of higher Chinook PSC well
into September when Chinook rates tend to be higher. Under the Alternative 3 and 4 revised RHS, a
Chinook threshold provides a benchmark whereby chum closures cease once the threshold for the
Chinook rate (0.035 Chinook/mt pollock) is reached. This will avoid any potential exacerbation of
Chinook PSC due to area closures for chum. Analysis of this threshold indicates that it would have been
reached in every year 2003-2011 between the dates of August 25 and September 15 (depending upon the
individual year). Thus under Alternative 3, Chinook PSC has the potential to be reduced somewhat from
status quo, although the analysis cannot detect a change retrospectively based on relative rates inside and
outside of imposed chum closures.
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The revised RHS program provisions for Chinook are also implicit to Alternative 4 and thus any
perceived reduction in Chinook as a result of this provision under Alternative 3 is also inherent to
Alternative 4. However the effect of the additional layered triggered closures under this alternative can
result in higher Chinook PSC under some cap and closure options than would be estimated under
Alternative 3 or status quo. Some cap and closure options in some years would result in less Chinook
PSC than status quo (and Alternative 3) however as with options under Alternative 2, any measure that
diverts pollock catch to later in the B-season has a higher potential to increase Chinook salmon PSC.
These impacts are considered to be insignificant overall, however, because they would not diminish
protections afforded to Chinook salmon under the provisions of Amendment 91 in the current
management of the groundfish fisheries and thus are not likely to jeopardize the sustainability of Chinook
salmon.

Pollock stocks

Chapter 4 analyzes the impacts of the alternatives on pollock stocks. Analysis of Alternatives 2, 3 and 4
indicate that these alternatives could make it more difficult to catch the full TAC for Bering Sea pollock
compared to Alternative 1. Catching less pollock than authorized under the TAC would reduce the total
catch of pollock and 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 PSC. Changes in
where pollock fishing occurs were shown to likely change the size and (by extension) age of target fish to
younger smaller pollock, which would potentially impact future ABC limits established for the pollock
stocks.

All hard caps under Alternative 2 show that all sectors would have forgone high levels of pollock catch at
most cap levels. Whereas the impacts to the fishery can be evaluated (in particular for Alternative 4
triggered closures to RHS participants, either June-July or B-season) the assumption that the pollock TAC
may be fully harvested depends on the availability of pollock outside of triggered closures. The data show
that in some years, the catch rate is consistently higher outside of the trigger area whereas in other years it
is consistently lower for at-sea processors and inshore CVs and for the fleet as whole. The impact to the
fishery of a triggered area closure depends on when the closure occurs and the spatial characteristics of
the pollock stock, which, based on this examination, appears to be highly variable between years. As with
the evaluation of hard caps, under Alternatives 2 the same impacts under triggered closures (Alternative
4) would apply; it seems likely that the fleet would fish earlier in the summer season and would tend to
fish in places farther away from the core fishing grounds north of Unimak Island (estimated average
increased distance from port due to closures was about 8%). Both of these effects would result in catches
of pollock consisting of considerably smaller and younger, less valuable age groups. This impact would,
based on future assessments, likely result in smaller ABCs, since individual pollock sizes would be
smaller from missing the benefits of the summer-season growth.

As noted, the above impacts are primarily evaluated in the context of the changes in the fishery in order to
evaluate the relative impact on the pollock population. Shifts in the catch age distribution would be
detected and accounted for in the annual assessment. Allowable catch levels would therefore be adjusted
appropriately based upon the application of the procedures to set ABC using the most recent stock
assessment which incorporates all of these data. In general, variability in environmental conditions likely
affects stock productivity more than the timing and location of fishing activities and modifications in
relative catch levels. Thus the alternatives considered would be expected to have an insignificant effect
on the productivity of the pollock stock.

Comparison of chum and Chinook salmon saved and forgone pollock harvest

Selection of a preferred alternative involves explicit consideration of trade-offs between the potential
salmon saved (both chum and Chinook) and the forgone pollock catch, and of ways to maximize the
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amount of salmon saved and minimize the amount of forgone pollock. Chinook and chum PSC occur at
different times over the B-season in relation to the overall pollock catch. Thus any management approach
which is designed to reduce chum PSC in the early part of the B-season (June/July) by constraining
pollock catches will have the potential to increase Chinook later in the season if the fishing fleet must fish
later in the year to catch their quota than they would have done absent these measures. Note that as
above, this assumes the fleet would behave similarly to the recent past.

Analyses show that all alternatives that reduce only western Alaska chum salmon PSC from current levels
do so by impacting pollock catch timing and location and in many cases, increasing Chinook salmon PSC
(see table below). Thus any management approach selected will require balance between different
objectives. Approaches which maximize the reduction of chum PSC may lead to higher Chinook catch or
more forgone pollock, while approaches which prioritize Chinook PSC may have lower estimated levels
of western AK chum PSC reduction. Results are therefore presented in a series of comparative tables and
figures to evaluate which alternatives do better or worse for each of the three key characteristics of WAK
chum, Chinook and forgone/diverted pollock catch in an attempt to best characterize the balance among
these impacts.

In terms of cap and sector allocation options under Alternative 2, option la, the lowest forgone pollock
catches result in expected reductions of coastal western Alaska chum salmon PSC of about 22% to 25%,
depending on the sector allocation options and cap considered. For hard-cap scenarios that have the
highest impact on forgone pollock catch levels, the sector allocations are estimated to have significant
improvements on the proportion of chum salmon saved. Note that while these proportional reductions in
western Alaska PSC can be considerable (~80%), the absolute value for the impact reduction to bycatch is
still low relative to the number of chum returning to coastal western Alaska (<1%). For Alternative 2,
option 1b, the Asian stocks have the least amount of chum salmon AEQ saved while the savings were
better for coastal western Alaska. Both stock groupings were relatively insensitive to cap levels and
sector splits. That is, should option 1b be considered then the higher cap might be preferred since it
provides about the same level of salmon PSC savings with lower levels of forgone pollock.

Alternative 3 provides more flexibility in fishing opportunities than Alternative 2 or 4 as there are neither
caps nor additional area closures imposed outside of those under the revised RHS. The revised RHS is
also designed to reduce western AK chum while also prioritizing Chinook. It is therefore likely to be less
effective at reducing overall chum PSC than other Alternatives (hard caps or area closures) due to the
implicit balance inherent with prioritization of Chinook measures; however it does provide the explicit
linkage between these two often contrasting PSC priorities absent in the current program (Alternative 1)
or in Alternative 2. It is not clear if overall chum salmon PSC levels would be reduced in comparison
with the status quo RHS program. However, unlike any of the other alternatives, including status quo, it
is clear that chum PSC reduction measures would be explicitly designed to avoid increased Chinook PSC.

Under Alternative 4, options that require a greater proportion of pollock to be diverted elsewhere have
diminishing benefits in terms of increased chum salmon savings but in general require less pollock
diversion than Alternative 2. There are some cap options that provide savings of about 38% for chum
salmon AEQ while only impacting the pollock fishery by diverting about 8% of the B-season pollock
(e.g., option 1b for Upper Yukon). However, as with Alternative 2, any option that diverts pollock catch
to earlier in the B season has the potential to increase Chinook PSC.

The implications of imposing Alternatives 2, 3, or 4 and the associated options indicate that reducing
bycatch levels and impacts to Alaskan chum salmon runs can be achieved, but improvements would be
relative to the current estimated impacts which are already low (typically less than 1%). It is clear that
options which reduce chum salmon PSC the most do so at the expense of forgone pollock and increased
Chinook salmon PSC (or reduced capabilities to avoid Chinook salmon PSC). Options that perform better
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by lowering the forgone pollock while still reducing western Alaska chum salmon AEQ mortality, may
do poorer at savings of chum salmon originating from Asian regions. The extent that these measures, if
enacted without a system like the current RHS program (analyzed under Alternative 1), would reduce
chum PSC is less well understood. It is clear that chum PSC totals generally increase as run sizes
increase. It is also clear that the effectiveness of triggered closure areas will vary from year to year due to
the inherent variability and complexity of pollock and chum salmon seasonal and spatial distribution.

The following table attempts to summarize the impacts of the alternatives (in all cases allocation
scenario 1 was used) between average (2004-2011) chum salmon AEQ, pollock forgone or diverted, and
Chinook salmon PSC change. Values in parentheses for alternative 4 option 1b) and 2b) represent
differences due to unknown behavioral responses by the fleet (i.e., whether they would postpone fishing
or fish outside of proposed closures). The color scheme is meant to reflect trade-offs (red being “worse”
and green being “best” within columns over alternatives and options (rows).

Change in Chum salmon AEQ Pollock forgone  Chinook PSC
(numbers that would have returned to spawn) or diverted change
Option Cap Western Alaska Total chum  Pollock Chinook
- 50,000 &1 67, : 7300
o la) 200,000 16,269 101,275 118,561 8,651
= 353,000 | 51,093 53,073 5,349
E
8 15,600 126,796
::' 1b) 62,400 66,303
110,136 40,388 |
25,000 19,529 54,252 97,071 [0 129:898 7,805
la) 75,000 16,001 48,006 83,718 86,605 5,686
200,000 - e 35,604 57,043 39,090 3,652
< 7,800 12,618 (12,194) 47,537 (139,473) 1B
2 1p) 23400 12,573 (11,858) 31,951 (116,395) - 09)
5 62400 10372(9.576) |5, 20553 (86,571)  -1,702 (146)
=
] 25,000 12,085 21,651 46,274 103,527 2,716
<

2a) 75000 10,063 20,716 41,647 65,454 2,185
200,000 5 28,970 1,039

7.800
2b) 23,400 10,019 (8,210
62,400 8.311(6,914)

29,588 (82,323) |
17.179 (64.890)
9,620 (44.300) -885 (31)

Other marine resources

The impacts of the alternative management measures on marine mammals, seabirds, habitat and the
ecosystem are evaluated qualitatively based upon results of the quantitative analysis for chum, Chinook,
pollock and economic considerations. Alternative 2, hard caps in either June-July or B-season total, is not
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likely to increase fishery interactions with any of these resources categories, and may result in fewer
interactions compared to status quo since the pollock fishery is likely to be closed earlier in the B-season.
Under the RHS only alternative (Alternative 3) or the RHS plus triggered area closures proposed under
Alternative 4, any closure of an area where marine mammals and seabirds are likely to interact with
pollock fishing vessels would likely reduce the potential for incidental takes. The potential reduction
would depend on the location and marine mammal species. Closures under Alternatives 3 and 4 would
also minimize fishery interactions with the seafloor and benthic habitat in those areas. Increased fishing
pressure outside of triggered closure could increase the potential for adverse impact on non-target fish
species and interactions with seabirds and marine mammals but this interaction is unlikely to be
significantly different from status quo given the low levels of incidental catch in this fishery and that the
catch of non-targets is unlikely to substantially increase.

Economic Impacts of the Alternatives

The RIR utilizes the analysis of changes in chum salmon AEQ savings under the alternatives that are
contained in Chapter 5 of this Environmental Assessment. The AEQ estimates represent the potential
benefit in numbers of adult chum salmon that would have returned to aggregate regions as applicable in
the years 2004 to 2011. These benefits would accrue within natal river systems of stock origin as
returning adult fish that may return to spawn or be caught in subsistence, commercial, or sport fisheries.
However, given that the average estimated run size for Coastal Western Alaska for this period is 4.9
million chum salmon, the ratio of mortality impact from the pollock fishery calculated in the analysis of
Chapter 5, is about 0.5%. It is simply not possible to quantify how those fish would have been used, and
the comparative levels of benefit that would accrue to users of the chum salmon resource under the action
alternatives. Needless to say the RIR summarizes the chum and Chinook PSC saved under each
alternative and option as an estimate of the relative benefits of the alternatives accruing to the rivers of
origin.

The RIR also provides analysis of the estimated impacts of the alternatives on the directed pollock
fishery. Some hard caps (Alternative 2) have the potential effect of fishery closure for the remainder of
the season resulting in potentially forgone pollock fishery gross revenues. In contrast, the triggered
closure (Alternative 4, Alternative 2, June-July closure option) do not directly create forgone earnings,
but rather, they place revenue at risk of being forgone. When the closure is triggered, vessels must be
relocated outside the closure areas where operators must attempt to catch their remaining allocation of
pollock TAC or stand down during the closure. Thus, the revenue associated with any remaining
allocation is placed at risk of not being earned, if the fishing outside the closure area is not sufficiently
productive to offset any operational costs associated with relative harvesting inefficiencies outside the
closure area.

Alternatives 1 and 3 were analyzed separately from Alternatives 2 and 4. A general summary of potential
additional costs to participants in the RHS system is provided for qualitative comparison with direct or
indirect costs under the other alternatives. In some cases vessels are forced to take longer trips as a result
of RHS closures, resulting in additional travel costs. There is some evidence for a decline in CPUE in
some years after the closures were enacted. However, vessels also slightly increase haul duration in the
hauls following the closures, which appears to partially or totally mitigate any decline in CPUE. There is
also the potential for economic losses when vessels are forced off of areas where higher value products
are produced. While this is likely to be a more characteristic impact in the A-season fishery because of the
high value of roe, product-specific targeting and the amount of roe caught in the B-season has increased
so that there can be meaningful differences in the value of fishing in one area versus another beyond what
is captured in CPUE. Additionally at times, travel costs may increase significantly with closures,
especially for some catcher vessels and at time when it is difficult to locate pollock close to port.
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With respect to Alternatives 2 and 4, generally the CV sector is most affected by the hard cap and
triggered closure actions being considered and is estimated to potentially have a much higher percentage
of gross revenue affected than the other sectors. Thus, the aggregated treatment results in lower potential
impact percentages than occur specifically for the CV sector. A general summary of the greatest impacts
under each alternative are indicated below, however complete treatment of potential effects to each sector
is contained in the pollock impacts chapter of the RIR. This summary identifies examples of impacts at
the lowest cap level and under allocation scenario 1 (see tables describing alternatives previously) which
favors the CV sector and then discusses how much the impacts are estimated to change as the cap level is
increased. The effect of moving to the example allocation scenarios 2 and 3 is to generally decrease the
allocation to the CV sector (and hence increase constraints on that sector), while slightly increasing the
allocation to the other sectors (and thus reducing constraints in those sectors). The overall effect of
allocation scenarios 2 and 3 is to reduce total revenue impacts; however, caution must be taken to
recognize that the CV sector will have greater impacts with the shift in allocation and will exclusively
bear nearly all impacts under allocation scenario 3 and the highest cap levels.

The summarized potential impacts of Alternative 2, Option la, indicate the greatest adverse economic
impacts, in terms of potentially forgone gross revenue, would have occurred in 2011 ($516 million) and in
2005 ($481 million) and under the most restrictive PSC cap of 50,000 non-Chinook salmon. As the hard
cap level is increased to 353,000 fish the potentially forgone revenue estimates decline relative to the two
lower caps and the impacts accrue mostly in the CV sector. For example, the 2005 gross revenue impact
is estimated to decline from $481 million to $271 million and then to $202 million as the cap is increased.
These impacts represent 78 percent of B season gross revenue, at the lowest cap level, and 33 percent at
the highest cap level with annual proportion of gross revenue of about half of these B season proportions.
Similarly for Alternative 2, Option 1b, the greatest adverse economic impacts, in terms of gross revenue
put at risk, would have occurred in 2011 ($311 million) and in 2005 ($201 million) and under the most
restrictive PSC cap of 15,600 non-Chinook salmon. As the cap level is increased to 110,136 fish the
potentially forgone gross revenue estimates decline. For example, the 2005 revenue impact is estimated
to decline from $201million to $130 million and then to $67 million as the cap is increased. These
impacts represent 33 percent of B season gross revenue, at the lowest cap level, and 11 percent at the
highest cap level with annual proportion of gross revenue of about half of these B season proportions.

The summarized potential impacts of Alternative 4, Option la, show similar trends with the greatest
revenue at risk, occurring in 2011 ($240 million) and in 2005 ($139 million) and under the most
restrictive PSC cap of 25,000 non-Chinook salmon. As the trigger cap level is increased to 200,000 fish
the potentially forgone revenue estimates decline relative to the two lower caps and the impacts are
concentrated in the CV sector. For example, the 2005 revenue impact is estimated to decline from $139
million to $123 million and then to $104 million as the cap is increased. These impacts represent 22
percent of B season gross revenue, at the lowest cap level, and 17 percent at the highest cap level or 11
and 9 percent of annual gross revenue, respectively.

For Alternative 4, Option 1b, the greatest adverse economic impacts, in terms of gross revenue put at risk,
would have occurred in 2011 ($88 million) and in 2005 ($85 million) and under the most restrictive PSC
cap of 7,800 non-Chinook salmon. As the trigger cap level is increased to 62,400 fish, the potentially
forgone revenue estimates decline relative to the two lower caps and the impacts accrue mostly in the CV
sector. For example, the 2005 revenue impact is estimated to decline from $85million to $64 million and
then to $50 million as the cap is increased. These impacts represent 14 percent of B season gross
revenue, at the lowest cap level, and 8 percent at the highest cap level and 4 percent of annual gross
revenue respectively.

The summarized potential impacts of Alternative 4, Option 2a, show the greatest adverse economic
impacts, in terms of potentially forgone gross revenue, would have occurred in 2011 ($183 million) and in
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2005 ($108 million) under the most restrictive PSC cap of 25,000 non-Chinook salmon. Note that 2004
potentially forgone gross revenue actually was slightly higher ($110 million) than in 2005; however, the
2004 values are considerably lower than the 2005 values as the caps are increased. Thus, 2005 is retained
here as the example year. As the trigger cap level is increased to 200,000 fish the potentially forgone
revenue estimates decline relative to the two lower caps and the impacts accrue mostly in the CV sector.
For example, the 2005 revenue impact is estimated to decline from $108 million to $94 million and then
to $78 million as the cap is increased. These impacts represent 17 percent of B season gross revenue, at
the lowest cap level, and 13 percent at the highest cap level and 7% of annual gross revenue respectively.

Finally, the summarized potential impacts of Alternative 4, Option 2b, indicate that again the greatest
adverse economic impacts, in terms of gross revenue put at risk, would have occurred in 2011 ($52
million) and in 2005 ($54 million) and under the most restrictive PSC cap of 7,800 non-Chinook salmon.
As the trigger cap level is increased to 62,400 fish the potentially forgone revenue estimates decline
relative to the two lower caps and the impacts accrue exclusively in the CV sector. For example, the 2005
revenue impact is estimated to decline from $54 million to $34 million and then to $25 million as the cap
is increased. These impacts represent 9 percent of B season gross revenue, at the lowest cap level, and 4
percent at the highest cap level and 2% of gross revenue respectively.

Reporting requirements under alternatives

Currently, the industry has a set of annual reporting requirements to the Council on their measures
towards bycatch minimization under the status quo RHS management program for chum PSC. These
requirements were specified by the Council at final action for Amendment 84 and are in regulation in
conjunction with the entire ICA contract which specifies the functionality of the program in addition to all
matters regarding membership and contractual agreements. Specifying all of the RHS provisions in
regulation was intended to provide assurance that the program would function as indicated in the analysis
for Amendment 84. The reporting requirements themselves were also put into regulation to indicate the
efficacy of the current RHS program. However, these may be too general for the Council to evaluate the
efficacy of the program relative to their stated policy goals.

The degree to which a revised RHS must be specified is a matter of policy, and specifying all of the
provisions of the program in regulation is not mandatory. Experience has shown a lack of responsiveness
of the program when it is fully specified in regulation since the ability to change measures over time and
within seasons is limited. Should the Council select a preferred alternative which incorporates an RHS
program, the Council should consider what the goals and objectives are of specifying individual
provisions of the program in regulation in order to ensure it meet the Council’s intent.

In addition, in selecting a preferred management strategy, under any of the alternatives including status
quo, the Council could choose to specify annual reporting requirements that are more explicit then those
currently under Amendment 84 provisions. This is considered particularly important should the Council
select either Alternatives 1, 3 or 4 which rely upon an industry-managed RHS program for bycatch
management. Chapter 2 contains recommendations for some requirements that could be included in a
proposed reporting requirement for the industry under a program which relies heavily on the RHS to
maintain efficacy. Additional reporting requirements proposed for the program include information on
the closures that are imposed within season according to SeaStates’s management of the RHS program.
Absent explicit Council request, this information may not be readily available to the Council and the
public should a revised management program be selected as a preferred management approach. The
industry-requested reporting requirements can be derived from data SeaState currently uses for their in-
season program. Reporting this information annually (or in-season) is meant to provide the Council and
the public with information on the management and efficacy of the program and will complement
additional analyses by staff. No additional data collection is envisioned.
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The Council may also wish to signal its intent to review an analysis of the data provided on a periodic
basis by requesting that after a period of 1-3 years staff conduct an analysis of the program’s efficacy. A
list is provided in Chapter 2 of information and analyses which could be requested of staff (Agency or
Council or otherwise) to further indicate what information could be provided annually or periodically in
order to best evaluate the efficacy of the program. The purpose of providing this analysis is to inform the
Council and the public as to the extent to which the program is meeting the objectives of the Council and
to provide the Council with the opportunity to initiate a different management approach should
information indicate otherwise. The Council has the ability to modify management programs (by
initiating a plan amendment analysis) at any time. However, explicitly stating when the program would be
reviewed will help ensure that adequate staff resources are available and show that monitoring the
program performance is a priority.

Managing and Monitoring the Alternatives

The observer and monitoring requirements currently in place to account for Chinook salmon PSC under
Amendment 91 also enable NMFS to monitor chum salmon PSC. Since the implementation of
Amendment 91, NMFS has found several issues that affect the observers’ ability to ensure all species of
salmon are counted. Therefore, NMFS recommends changes to the Amendment 91 requirements under
all alternatives including the no action alternative. Catch accounting would rely on the information
described for Alternative 1 (status quo) in section 2.5.

The current census data collection program is highly responsive to management needs and provides
timely data, especially considering the logistics of the sectors and variations in operation type. However,
even with this highly responsive system, the June and July cap under Alternative 4 results in a very short
time period for NMFS to monitor and insure a timely trigger area closure. NMFS would need to project
chum salmon harvest during the week to publish a Federal Register notice. These projections may result
in a trigger closure being made prior to or after the cap being reached.

If the Council allocates hard caps or trigger caps among sectors and cooperatives, NMFS recommends
that any entities receiving allocations be the same as those used for Chincok salmon PSC allocations
under Amendment 91. Consistent allocation categories for Chinook and non-Chinook salmon would
greatly simplify administrative functions for NMFS and the industry. Existing contracts and application
to NMFS establishing these entities could be modified to incorporate the responsibility for receiving and
managing chum salmon PSC allocations.

Area closures could be managed in a number of different ways, depending on the combination of
components and options selected. Under Alternative 3, participants in the RHS would be exempt from
the regulatory closure system. Monitoring and enforcement of this alternative is similar to Alternative 1
in which ICA members are managed under the RHS and NMFS closes the trigger area for non-ICA
members. Under both Alternative 1 and 3, NMFS would continue to require that the federal regulations
contain sufficient detail to prevent later substantive revisions to the ICA that would reduce its
effectiveness. In addition, NMFS has determined that federal regulations for the RHS may not include
specific requirements for the enforcement provisions or penalties that the ICA would impose on its
participants. Therefore, in the future, under either Alternative 1 or Alternative 3, the Council could
recommend that federal regulations require the RHS contain a description of the enforcement provisions
and penalties that the ICA participants agree to assess on themselves for violation of the [CA provisions.
However, the regulations could not include specific penalties.

Under Alternative 4, all pollock vessels would be subject to a trigger closure regardless of whether or not
they participate in a RHS. Since all vessels will be subject to a trigger closure, the RHS is not the primary
management tool for minimizing bycatch as it is under Alternatives 1 and 3. Therefore, the implementing
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regulations would focus on the components of Alternative 4 detailed in Table 2-8. Under the option for
Alternative 4, general objectives and goals for the RHS program would be in regulation, but the specific
parameters of the RHS program would not be in regulation. This would be similar to the regulations
implementing the IPA component of Amendment 91.

The fishing industry will continue to incur costs associated with the administration of the RHS ICA.
However, NMFS has not identified significant costs to the agency for managing or monitoring these
alternatives. NMFS Office of Law Enforcement will provide additional information about the costs of
enforcing Amendment 91 and the potential costs of the chum salmon bycatch alternatives prior to Council
final action.

In addition to concerns noted above, NMFS has several recommendations with respect to deckloading, as
well as three housekeeping regulatory corrections to improve salmon bycatch monitoring. With respect to
deckloading issues that were raised during the Council’s deliberations in March 2012, NMFS
recommends that the regulations be revised to meet the following objectives:

Vessel operators would be required to securely contain all catch brought aboard the vessel.

Catch could be stored in the RSW tanks, inside the codend, or a live tank.

No loose fish would be allowed to remain on deck outside the codend.

If fish are spilled from the codend, they must be transferred immediately to the RSW tanks.

In order to ensure the observer can be present to observe the transfer of catch securely contained
outside the RSW, the vessel operator would be required to notify the observer at least 15 minutes
prior to the transfer.

Additional specific recommendations regarding regulatory corrections are contained in Chapter 2.
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Summary of Impacts

The following table was prepared to briefly summarize the major environmental, social and economic
impacts of the alternatives to minimize chum salmon PSC in the Bering Sea pollock fishery.

Summary of Impacts of the Alternatives.

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Description of Status quo. Chum Hard cap 50,0600-353,000 |Larger Chum Salmon Close areas where 60% or 80%
Alternative Salmon Savings Area |with 10.7 % to CDQ; no [Savings Area based on |of PSC occurred. Triggers
with RHS ICA exemptions. Options for |80% PSC; closure 25,000-200,000 with 10.7% to
exemption sector allocation, triggers 25,000-200,000 |CDQ; Revised RHS program;
rollovers, & transfers. with 10.7% to CDQ; Options for RHS ICA
revised RHS program; |participants - exemption,
RHS participants exempt|closure areas, triggers, sector
from closures. allocation, rollovers &
transfers.
Chum Salmon PSC
Total chum salmon 11,416 (/b) Likely similar to status 19,059 (2b)
PSC reduction to 167,610 (/a) quo to 97,071 (la)
(in # of AEQ)
Western AK chum 6,799 (la w/ 353 K cap) |Likely similar to status 4,645 (2a w/ 200 K trigger)
salmon PSC (AEQ) to 30,279 (l/a w/50K cap) |quo to 19,529 (1a w/50K trigger)
reduction
AK chum salmon Coastal west AK Coastal west AK (range in |Likely similar to status Coastal west AK (range in
population impacts  |(0.49%), Upper 0.09% to 0.40%) quo 0.24% to 0.43%)
(% of run size on Yukon (1.26%) Upper Yukon (range in Upper Yukon (range in
ave) Not expected to 0.42% to 1.10%). 0.28% to 1.11 %).
jeopardize the Not expected to jeopardize Not expected to jeopardize

sustainability of
chum salmon stocks

the sustainability of chum
salmon stocks

the sustainability of chum
salmon stocks

Chinook Salmon PSC

Chinook Salmon Not expected to (-5,593) (1b w/30K cap) to | Likely similar to status (-3,682) (16 w/25K trigger)

PSC reduction ( # of |jeopardize the 17,304 (1a w/S0K cap). quo but with some to 7,805 (la w/50K trigger).

fish) sustainability of Insignificant impacts, not |increased potential for Insignificant impacts, not
Chinook salmon expected to jeopardize the [lower Chinook PSC expected to jeopardize the
stocks sustainability of chum sustainability of chum

salmon stocks salmon stocks
Polleck
Population impacts | Not expected to Reduced catch overall; Similar to status quo. Reduced catch overall; fleet

impact productivity
of pollock resource

fleet will catch smaller
pollock.. Not expected to
impact productivity of
pollock resource

Not expected to impact
productivity of pollock
resource

will catch smaller pollock.
Not expected to impact
productivity of pollock
resource

Catch reduction none 40,388 (/a w/353K cap) to | Similar to status quo- 9,620 (2b w/200 K trigger)
(t forgone) 322,620 ({a w/50K cap). to 129,898 (/a w/ 25K
trigger)
CDQ Impacts Status quo. CDQ impacts: 10-30% of |Insignificant effects CDQ impacts: less than 2%
potential forgone revenue of annual revenue at risk
Potentially Forgone [none Potentially forgone None, provided full Revenue at Risk of as much

Revenue and
Revenue at Risk

revenue >$500 million or
nearly 80% of total

participation in RHS

as $240 million or 34% of
total revenue in worst case

Operational Costs

no additional costs

Potential increased cost
due to cffort relocation
and PSC avoidance

Reduced costs due to

fewer chum RHS closures

Potential increased cost due
to effort relocation and PSC
avoidance

Net Benefits to the
Nation

Status quo.

Non-comparable costs and
benefits: Small
improvement in chum and
Chinook PSC (a option),
potential increase in
Chinook PSC (b option)
and potentially large
forgone revenue

Improved over Status Quo

via enhanced chum PSC
avoidance and
management of Chinook
stocks via a threshold.

Similar cost to participants

as current RHS

Non-comparable costs and
benefits: Small
improvement in chum and
Chinook PSC (a option),
potential increase in Chinook
PSC (b option) and smaller
amount of revenue “at risk”
than in Alt. 2.
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AGENDA C-2(b)(2)
DECEMBER 2012

Council motion
C-2 Chum salmon PSC reduction measures
March 30, 2012

The Council requests the following changes to the draft EA/RIR/IRFA. The intent is to revise the
analysis and schedule another initial review prior to final action.

1. Make Alternative 3, Component 1, a separate alternative (new Alternative 3).

2. Create a new Alternative 4 which includes Components 1 — 6 of the current Alternative 3.

Option: General objectives and goals for the RHS program would be in regulation, but the
specific parameters of the RHS program would not be in regulation.

3. Include analysis of specific modifications to the RHS program:

Modification of RHS to operate at a vessel level, platform level for mothership coop

Prioritize RHS closures to best protect western Alaska origin chum and Chinook

salmon using best information available. Use identification tools, for example:

- Non-genetic identifiers like length and weight;

- Genetic identification of bycatch on an as close to real time analysis as possible;

- Use information being developed (i.e. Dr. Guyon’s ongoing research to identify
areas and times more likely to have higher proportions of Western Alaska chum
salmon);

Floor on the base rate.

Speed up shoreside data flow by obtaining trip chum counts as soon as they become

available.

Increase chum salmon protection measures during June/July. For example:

o Weekly threshold amounts that would trigger additional protection
measures when bycatch is abnormally high;

o Initiate “Western Alaska chum core closure areas.” These areas would trigger
during abnormally high encounters of chums believed to be returning to
Western Alaska river systems;

Limit weekly base rate increases to 20% of the current base rate.

Stop RHS closures in a region (east or west of 168° west Longitude) as Chinook
salmon bycatch levels start to increase in the later part of the B season.
improvements to the tier system - consider a range of incentives that would lead to
different levels of bycatch reduction.

4. Make the following revisions to the Draft EA/RIR/IRFA:

The analysis should provide information and rationale on the necessary provisions or
objectives of the RHS that would need to be in regulation under new Alternatives 3
and 4.



« Provide additional qualitative analysis on the use of AEQ and how the impacts to
individual river systems may vary annually, depending upon when and where
bycatch occurs. While the limitations of the genetic data only allow for large
aggregate groupings by region, the composition of the bycatch may not be evenly
distributed among the river systems included in a single region, and therefore may
have differential impacts within the region that may exceed the average impact
rates by region provided in the AEQ analysis.

 Include information from Wolfe et. al. about projections for future subsistence
demand for chum salmon in the AYK region.

¢ Under Alternative 4, provide spatial analysis of the combined effect of the triggered
area closures and the closures implemented under the RHS to visually display the
available fishing areas given the layering of potential chum salmon closures under
Alternative 4.

e Include the recommendations of the Council’s Enforcement Committee regarding
issues of deck-loading, regulatory corrections, need to address observer viewing
requirements and removal of salmon at end haul delivery [note see minutes from the
Enforcement Committee for detailed recommendations).

The Council also recommends that staff incorporate the SSC comments regarding the EA, in
particular the comment that the analysts made use of a variable (lambda) to express how the
pollock fleet would respond to area closures in June and July by either waiting to fish until later
in the season (lambda = 0) or seeking to fish for pollock outside of the closed area (lambda
ranging from greater than 0 to 1). The Council recommends that in addition to scenarios with a
lambda of zero, scenarios with lambda of 1 be presented in the summary tables that compare
outcomes of the alternatives to represent a range of possible reactions of the pollock fleet to
the alternatives. The Council recommends that the analysts incorporate the SSC
recommendations on the RIR as practicable.

The Council recommends that NMFS continue to prioritize and fund the analysis of the Chinook
and chum genetic composition data. The Council also recommends using the pre-2011 observer
sampling protocol to obtain salmon length data.



Chum: Guide to document modifications

Guide to revised Chum EA/RIR document for December 2012

AGENDA C-2(c)(3)
DECEMBER 2012

The following table provides an overview of the major structural and analytical modifications to the
Chum Salmon PSC management measures EA/RIR since the last Council review of the document (April
2012). These changes include modifications based on the April 2012 Council motion, SSC comments
and internal review comments by NMFS SF, NPFMC, and ADF&G.

Section (EA or RIR) Modification Rationale
General Tiering/referencing to other documents and NMEFS SF request to
appendices rather than including in EA streamline analysis
Executive summary (EA) | Updated and simplified New alternatives, new
analysis and direction to
improve readability
Chapter 2 (EA) e New alternative 3 Council motion revising
¢ Additional details on Management, and | alternatives and requests to
Monitoring and regulatory requirements | staff
(23.3)
e Expanded section on Comparison of
Alternatives including section on
Considerations in identifying a
preferred management approach
(section 2.6.2), Primary management
approaches and efficacy of those
approaches (2.6.3-2.6.5)
Chapter 3 (EA) Detailed methodology moved to appendices NMEFS SF request to
streamline analysis
Chapter 4 (EA) Updated analysis of alternatives Council motion
Chapter 5 (EA) ¢ Salmon stock status section revised and | Council motion
moved to appendices SSC comments
Subsistence section updated Analysts’ updates/revisions
New analysis of Alternatives 2,3 and 4 | ADF&G review and
Lambda variable in Alt 4 shown in comments
range of 0-1 NMES SF review and
o Threshold value (75%) included in Al 2 | comments and request to
analysis to approximate fishing streamline analysis
behavioral response to hard cap
o Impact rates calculated for all
alternatives
e Modified significance criteria and
impact analyses
e Additional detailed analyses moved to
appendices
Chapter 6 (EA) Updated analysis of alternatives Council motion

Modified significance criteria and
impact analyses

NMEFS SF review

Chapters 7-8 (EA)

Updated analysis of alternatives

Council motion




Chum: Guide to document modifications C2Q)®)3)
Modified significance criteria and NMFS SF review and
impact analyses comments

Chapter 9 (EA) New chapter added on NEPA summary Analysts addition

NMEFS SF review and
comments

Appendices 5-7 Moved from main document NMFS SF request to

streamline analysis

Chapter 2 (RIR) Updated for new information SSC comment

NMEFS SF review

Chapter 3 (RIR) Subsistence Information moved to EA | Council motion
Added stock status
Substantially reduced background NMEFS SF request to
information on salmon fisheries and streamline analysis
affected communities. .

Chapter 5 (RIR) Updated analysis including AEQ, new | Council motion
Chinook section, run size comparison

Chapter 6 (RIR) Updated impact analysis including Council motion
numbers, prices and values, summary of
alternatives 1 and 3

Chapter 7 (RIR) New section with summary tables NMFS internal review
comparing pollock and salmon impacts

Chapter 8 (RIR) Updated with 2010 census data where SSC request
possible

Chapter 11 (RIR) Updated with 2011 data SSC request




AGENDA C-2(b)(4)
Chum: supplemental information/errata DECEMBER 2012

Supplemental information provided and errata for Chum PSC management measures
EA/RIR/IRFA

EA:

Section 5.4.1:  Should include Wolfe et al. 2011 conclusions regarding the projected future subsistence
needs. The information attached as Item C-(2)(b)(5) summarizes the main conclusions.
This information will be added to the revised analysis.

Table 5-51:  Caption should read:

Comparison of relative impact rates (based on run size estimates presented in Table 5-20)
for Coastal western Alaska stocks and Upper Yukon stocks by year, cap and option for
Alternative 4 with cap set at 25,000, 75,000, and 200,000 (panels) and sector split 2ii
(allocation 1) with values of 4 of 1 (fish outside closure areas in June July) by region
(apportioned by sector and where appropriate in option 1b) and 2b) by June-July) and
allocations. Caps in parentheses are for (b) options.

Page 221: (section 5.5.1.2): (Bold represents edits/additions)

~ Results indicate that on average (2005-2009 data) 11% of the AEQ came from coastal
western Alaska systems and about 6% of the total bycatch mortality is attributed to the
Upper Yukon fall run of chum salmon (Table 3-13). Applying these proportions to
conservative run size estimates (compiled from section 5 and omitting systems which
were missing run-size information; Table 5-20) indicates that the highest impact rate
(chum salmon mortality due to the pollock fishery divided by run-size estimates) was less
than 1.7% for the combined western Alaska stocks (Table 5-21). In only three out of 16
years was the impact rate estimated to be higher than 0.7% (Table 5-21). For the Upper
Yukon stock, the estimate of the impact is higher with a peak rate of 2.63% estimated on
the run that returned in 2006 (with upper 95% confidence bound at 3.65%; Table 5-21
and Figure 5-27). For the SW Alaska region (taken to be from Area M) the estimate of
impact rate is the lowest for any of the Alaska sub-regions. The average impact rate
(2004-2011 using tables 5-20 and 5-22) by region (with ranges over this period):

Coastal west Alaska  0.46% (0.07% - 1.23%)
Upper Yukon 1.16% (0.17% -2.73%)
Combined WAK 0.57% (0.08% - 1.31%)
Southwest Alaska 0.44% (0.07% - 1.03%)

Section 5.5.4  Spatial analysis of the combined effect of the triggered area closures under Alternative 4
with those implemented under the status quo RHS program was requested by the Council
in April 2012. A snapshot of these closures by appropriate closure time frame (June/July
and August-October) has been included as [tem C-(2)(b)(7) and will be included in the
revised analysis.



Chum: supplemental information/errata C-2(b)(4)

Section 6.3.5

RIR:

Section 3.1.2

Section 6.2

Supplemental information on the relative rates inside and outside of the proposed
closures in Alternative 4 for August through October are provided to improve
characterization of the relative impacts (Item C-(2)(b}(7)). This information will be
added to the revised analysis.

text in first two paragraphs should read (changes in strike-out and bold):

Under all four of the alternatives under consideration, there are incidental take of
Chinook PSC. The impact of Chinook PSC on Chincok salmon was analyzed previously
(NOAA/NPFMC 2009). Alternatives here are analyzed against whether they incur any
change from status quo, understanding that management measures for Chinook
(Amendment 91) remain unchanged by the management measures under consideration
for chum. Some of the alternatives, notably Alternative 2 option 1B and Alternative 3 4
option 1B would increase fishing pressure to later in the B-season and likely increase the
catch of Chinook and thus increase the adverse impact on Chinook PSC. Other
alternatives such as Alternative 2, option 1a would close the fishery earlier in the B
season and thus likely minimize the adverse impact on Chinook PSC.

Under Alternative 2, option 1b and suboptions as described above, this management
alternative will likely increase the bycatch of Chinook salmon due to increased fishing
pressure later in the B season when Chinook rates tend to be higher. These alternatives
and options would increase the adverse impact on Chinook. For options 1a and
suboptions, as indicated previously, fishing would likely close earlier in the B season
which would reduce the bycatch of Chinook and thus minimize any adverse impact.
Alternative 3 and 4 would encourage participation in the RHS program and would
explicitly monitor Chinook PSC rates in a manner that would ensure (after Aug 1*) that
chum measures did not interfere with Chinook closures and management measures.

As with the EA Section 5.4.1, this section should include Wolfe et al. 2011 conclusions
regarding the projected future subsistence needs. The information attached as Jtem C-
(2)(b)(5) summarizes the main conclusions. This information will be added to the
revised analysis.

An analysis of the observable economic impacts of the RHS closures under Status quo is
included as an appendix to EA in Appendix 7.4.3 of that document). This analysis is
attached as Item C-(2)(b)(6) and will be incorporated into the RIR Chapter 6, section 6.2
in the revised analysis.



AGENDA C-2(b)(5)
DECEMBER 2012

Discussion/Findings of Wolfe et al, 2011 paper (note information from this study will be
incorporated in the EA/RIR in the revised version of the analysis)

Our predictive model of subsistence demand provides a basis for assessing the initial research
hypothesis that subsistence fishing in the AYK region will “remain the same or decline” in the
future. The model’s findings show a range of future outcomes depending upon future conditions
of human populations, dog populations, household incomes, community cultural composition,
and other factors. Under many plausible future scenarios, subsistence demand for salmon
remains the same or increases in the AYK region according to the model. There are also future
conditions where subsistence demand decreases, particularly if human populations decrease in
the AYK region. It is safe to conclude that the initial hypothesis that predicts stable or decreasing
subsistence harvests is not a sound prediction. Our model of subsistence demand portrays a range
of potential outcomes in subsistence demand for salmon depending upon future conditions.

In our model, the size of the population of consumers has a major effect on local subsistence
salmon harvests. Growing human populations in the villages of the AYK region will result in
growing subsistence demand for salmon, provided that other aspects of the mixed economy and
culture do not change radically in the area. Overall, village populations are growing in the AYK
area according to Alaska Department of Labor projections. These population trends would result
in increased subsistence demand for salmon according to our model. Based on our model,
declining village populations would result in declining demand for salmon, but this scenario is
probably less likely than others in the AYK region.

Our model suggests there may be “upriver-downriver” shifts in the location of subsistence
demand for salmon because of human population trends. On the Yukon River, demand would
disproportionately shift from upriver areas to lower river areas because village populations are
growing at greater rates along the lower river while village populations are stable or declining in
some upper river areas. Similarly, as Lower Kuskokwim and Bethel populations are increasing at
greater rates than upriver areas, demand for salmon will increase more in lower river areas
compared with upriver areas according to the model.

Reference:

Wolfe, R.J., Knapp, G., Bechtol, W.R., Andersen, D., and C. Scott. 2011. Salmon
Harvests to the Year 2050: A Predictive Model for the Yukon, Kuskokwim, and Norton Sound
Drainages in Alaska. prepared for AYKSSI



AGENDA C-2(b)(6)
DECEMBER 2012

Observable economic impacts of the RHS closures (currently in Appendix 7.4.3 of
EA)

In some cases vessels are forced to take longer trips as a result of closures, resulting in
additional travel costs. Following data collection efforts from Amendment 91 that will
begin in 2012 and 2013, there will be cost information available to estimate these costs
but currently we do not know vessel fuel costs. There are times when SeaState reports
note that catcher vessels will make large shifts to the north when closures are imposed in
the south (East of 168), but it is difficult to measure how frequently this is due to
SeaState closures as these shifts happen to different degrees with or without closures.

We examine the changes in CPUE for the periods 1-3 days before and after the RHS
closures. The mean CPUE does not change from before to after the closures. Because
observed catch rate are not zero but are not normal, we log-transfom pollock CPUE data
and run a linear regression on a constant and vessel- and closure-level controls. There is
mixed evidence in whether haul-level CPUE declined from the 1-3 days before RHS
closures are implemented to the 1-3 days after the closures. The CPUE in the 3 days after
closures declined by 0 to 2 percent across data specifications. This potential decline was
driven totally by a reduction in 2004. However, because the evidence depends greatly on
the days before and after the closures included, this may be due to certain features of the
operating week, and more investigation is warranted. Vessels also slightly increase the
duration in the hauls following the closures, appearing to partially or totally mitigate any
decline in CPUE.

There is also the potential for economic losses when vessels are forced off of areas where
higher value products are produced. This is likely to be a more dramatic impact in the A-
season fishery because of the high value of roe, but product-specific targeting and the
amount of roe caught in the B-season has increased so that there can be meaningful
differences in the value of fishing in one area versus another beyond what’s captured in
CPUE. With anecdotal input from vessel operators of specific closures inducing
movement off of high-value fishing areas, it would be possible to make estimates of these
impacts (subject to the limitations of having only annual price and product quality
information). Additionally at times, travel costs may increase significantly with closures,
especially for some catcher vessels and at time when it is difficult to locate pollock close
to port.

What is the impact of limits of the maximum RHS closure size on the effectiveness of the
chum bycatch hotspot system? While the size/number limit on RHS closures that can be
put in place at any time prevents SeaState from closing a larger part of the grounds that
might be effective in reducing bycatch, this limitation also reduces the impact of closures
on the fishery and prevents “surprises” from sending people to search for pollock in areas
that either are known to have high bycatch or that have an unknown amount of bycatch.
The impact of closure size is explored in the pre-RHS analysis.
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Supplemental information for Alternative 4:

Supplemental information is provided below for further consideration in conjunction with the analysis of
Alternative 4. Two aspects to Alternative 4 analysis are further described:

1. Chinook and chum rates (salmon/t pollock) inside and outside of proposed Alternative 4 closure
areas
2. Spatial overlap of proposed Alternative 4 closures with RHS closures enacted in 2011

Chinook and chum rates (salmon/t pollock) inside and outside closure areas

Alternative 4 in the EA proposes triggered area closures for two different areas based on historical
bycatch (60% for option ‘1°, 80% for option ‘2”) for either the entire B-season (option 1a, 2a) or for only
June/July (options 1b, 2b). Results in Tables 5-47, 5-48, 5-49 and Table 6-12 in the EA show the
contrasting chum salmon AEQ saved and Chinook PSC saved under the different options for Alternative
4. Some supplemental information on the relative rates inside and outside of the closed areas by salmon
species is provided below to provide additional explanation of the results included in the analysis of this
alternative.
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The ratio of salmon PSC inside the closed area compared to that observed outside the areas for the period
2003-2011 shows that for August-October, the rates for both species is highest within the proposed
trigger closures:

Trigger closure Chinook rate inside/outside Chum rate inside/outside
80% 3.85 4.87
60% 1.72 2.79
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Figure 1. Average August to October rate by year inside and outside of the 80% closure under
Alternative 4, option 1.
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Figure 2. Average August to October rate by year inside and outside of the 60% closure under
Alternative 4, option 2.
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Figure 3 Distribution of (natural logarithms of) weekly PSC salmon catch per t of pollock for
chum salmon (top) and Chinook salmon (bottom) inside closed areas (red) and outside
closed area (green) for Alternative 4, options 1a) (left panels) and 2a) (right panels) from
2003-2011. Horizontal dashed line represents the mean value over all alternative options
and open and closed arcas. The indication that the notches (on side of boxes) do not
overlap indicates that the medians differ.
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Spatial comparison of 2011 RHS closures with Alternative 4 area closures
In conjunction with the Council’s April 2012 motion, the Council requested the following:

Under Alternative 4, provide spatial analysis of the combined effect of the triggered area closures
and the closures implemented under the RHS to visually display the available fishing areas given
the layering of potential chum salmon closures under Alternative 4.

Figures 1 and 2 below show the overlap of the proposed Alternative 4 triggered closures for June and July
(60% and 80% options; Figure 1) and B-season (60% and 80% options; Figure 2) with the aggregate RHS
closures enacted in 2011 over these same time frames. This gives an indication (using 2011 only as an
example) of the proposed spatial layering of these two programs under Alternative 4.
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Alternative 4, option 1 (80% closures) showing suboption la) in the top panel in which the trigger closure
would apply for the B season whereas suboption 1b) closures would apply for the months of June-July

only (bottom panel). Non-shaded boxes represent RHS closures that occurred in 2011,
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Alternative 4, option 2 60% closures) showing suboption 2a) in the top panel in which the trigger closure
would apply for the B season whereas suboption 2b) closures would apply for the months of June-July

only (bottom panel). Non-shaded boxes represent RHS closures that occurred in 2011.






