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In December 2017 the Council tasked staff to prepare a discussion paper on potential modifications to the
GOA pollock and Pacific cod seasonal TAC allocations. The Council requestgdraiew of changes

relative to status quo in available harvest by season, sector, and area, as well as a scoping of potential
effects on fishery value, bycatch of prohibited species, and efficiency of inseason fishery management.

Gulf of Alaska (GOA) Pafic codand pollocktiotal allowable catch (TAas been allocated across
multiple seasamwithin the calendayear at the current proportions since 2001 and 2003, respectively.
Pacific cod TAC is allocated between A and B seasba 60%:40% ratio across all gear and operational
types, including catcher vessels (CV), catcher/processors (CP), trawl, pot, arahkidiok.? Inshore
pollock TAC is allocated equally (25%) across four seasons (A througMhin each pollock seasg
TAC is apportioned across NMFS regulatory aredhéwWestern and Central GOA (610, 620, and 630)
based on estimated seasonal biomass distribution acrosspmiask area apportionments are revised
annually as part of the stock assessment and hapesifications proces$hese seasonal TAC
allocations were implemented as a mitigation measure to reduce the potential for GOA groundfish
fisheries to jeopardize or otherwise adversely affect Endangered Species Act (ESA) listed stocks of
Steller sea lins (SSL). The SSL mitigation measures were put in place after NMFS issued a
Comprehensive Biological OpinigiBiOp) on November 30, 2000 thavaluated all authorized federal
groundfish fisheries and the overall management framework established by then@B8AlFishery

I Prepared by Sam Cunningham (NPFMC). Contributors include Mike Fey (AKFIN); Obren Davis, Mary Furuness,
Josh Keaton, and Bridget Mansfield (NMFS AKRO SF); Ben Fissel (AFSC)
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Management Plans (FMP). That BiOp concluded that, at the time, Alaska groundfish fislogaedizel

the continued existence of the westdistinct SSLpopulationsegmentand adversely modify its critical

habitat Seasonal groundfishlatations were developed as a reasonable and prudent alternative to address
this impact.

This tasking item arose from a series of four discussion papers that can be found under Agenda Items D
through D4 on the December 2017 Council agehdae firstthree of those papers scoped the potential

for net reductions in Chinook salmon and halibut prohibited species catch (PSC) as a result of changing
GOA groundfish trawl season dates and/or the pollock catcher vessel (CV) trip limit. After reviewing
those pgaers, the Council did not find a clear connection between segeradjustments and PSC

reduction; the Council also identified potential for indirect allocative effects between subsets of the GOA
trawl fleet. The fourth paper addressed the amount ofugit@acific cod TAC in the B season (Sept. 1
through Dec. 31in all gear sectors, and scoped opportunitied fand complications with regulatory

changes intended to increase TAC utilization.

The Council 6s task i n r e vdtherwifonnplize ahset of alferagtivesand s t o
initiate an analysis of pollock and/or Pacific cod seasonal allocation changes. If the Council desires an
analysis, this meeting should develop a record that will inform the purpose and need for the action. In

oo her words, the Council s discussion should infor
intended primarily to increase fishery yield, to provide flexibility in prosecuting the fishery under existing
constraints (e.gregulationspycatch and vaiations in the fishery and the environment), or to minimize

bycatch. In the likely event that the Council has multiple goals, it should consider how it plans to balance

the MagnusofStevens Act National Standards.

Sectionl describes the options under preliminary consideration in this paper, as well as issues in need of
Council clarification. Sectiof describes the status quo of GOA pollock and Pacificatiodations and

reports the percentaghanges in area and seasonal TAC distribution under the considered options.
Extensive tables showing how allocations wothdnggor would have chang under the options are
included in Appendices 1 and 2. Sect®provides a brief overview of harvesting and processing
participation in these GOA fisheries, TAC utilization, and product values (annual and seasonal) 4Section
reports Chinook salmon and halibut PSC levels and rates during recent years.5gesianbes the

current status of EShsted Steller sea lion populations in Alaska and lays out the process for analysis
and consultation required for changes to seasonal groundfish TAC allocations.

1 Actions Under Consideration

The Council 6s mot i oailocaiionchamyssdos both theaGOA padldck amdAP&cific
cod fisheriesA set of options for each fishery is presented separately below. Under each set of options,
staff has identified one critical item of clarification that is needed before any subsaqgalests can

proceed. For pollock, the Council should clarify whether it intends to consider any modification to
management in Area 640. For Pacific cod, the Council stetatd whether it intends to confine the direct
effect of any action to the trawNCsector or whethesiseason allocation changeght beapplied across

all GOA gear and operational types (including catcher/processors, pot gear, arzhtibok gear).

1.1 Pollock
Council motion:

Pollock in Areas 610, 620, 630, and 640

4 http://legistar2.granicus.com/npfmc/meetings/2017/12/967 A North Pacific Counéi-17
04 Meeting_Agenda.pdf?id=0677ae2d2249eabf6b-b1f76598e30c
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Option 1: Modify the allocation of pollock among existing A, B, C, and D seasons as follows:
Suboption I A Season: 30%; B Season: 25%; C Season 25%; D season 20%
Suboption 2 A Season: 30%; B Season: 30%; C Season 20%; D season 20%

Option 2. Combine the A and B seasartd a single season, and combining the C and D season
into a single season, and allocate pollock among a combined A/B and C/D seasons as
follows:

Suboption I A/B Season: 50 %; C/D season 50%
Suboption 2 A/B Season: 5%; C/D seasoAd5%
Suboption 3 A/B Season60 %; C/D seasod0%

Option 3: Increase the amount of unharvested pollock that may be reallocated from one season
to the following season, or among areas, from 20% to:
Suboption 1 25%
Suboption 2 30%

Option 3 could be applied to the existing®,C, and D seasonal allocation, or to A/B and C/D
allocations described in Options 1 and 2.

The Counc relerdt® Areas 610 thraugh 640. Area 640 is the West Yakutat (WY) district of the
Eastern GOA. The pollock TAC in Area 640 is not dividet iseasonal allowancesVhile TAC for

Areas 610, 620, and 630divided first by seasdn 25% to each of the A/B/C/D seasénand then

apportioned within each season according to seasonal biomass distribut®tQ T#eC is entirely

allocated to the Inslie componentThe WY pollock fishery is typically prosecuted by a small number of
Kodiak-basedCVs andcatchequals onlya small proportion of the TAC. The Offshore component (CPs)

is allowed to take pollock as incidental catch in4potiock groundfish fiheries, as limited by the

maximum retainable amounts (MRA) defined at 8679.20(e) and (f). CPs targeting WY rockfish species in
Julytakea small about of pollockMoreover, Chinook salmon taken in the WY dreahich occurs at

de minimis leveld do not acane to annual GOA trawl sector PSC limits, meaning that the timing of this
fishery and seasonal PSC rates are not likely to influenoaalChinook salmon removalStaff
recommends that the Council str fokpellodkfishedyo fr om t he
seasonal TAC allocations and focus on Areas 610, 620, and 630 if this action is to proceed.

1.2 Pacific Cod
Council motion:

Pacific cod in the Western and Central GOA
Modify the allocation of Pacific cod among the existing A and B seasons as follows:
Option 1: A Season: 65%; B Season: 35%
Option 2: A Season: 70%; B Season: 30%
Option 3: A Season: 75%; B Season: 25%

The Council should clarify whether its intent is to modify the seasonal allocation of GOA Pacific cod
TAC exclusively in the trawl CV sectar across all sectors for which a Pacific cod allocation is defined
in regulation at 8679.20(a)(12)((Sector allocations are listed Tible2 andTable3 of this documen)t

The effects of an action that includes not only trawl CVs but also trawl CRxeddiearCVs and CPs

5 Refer to Footnote 2 in Table 1 of the annual GOA harvests specifications, e.g.,
https://alaskafishés.noaa.gov/sites/default/files/18_19goatablel.pdf
8 GOA inshoreoffshore allocations are defined at §679.20(a)(6).
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would be substantially more widanging. The Deaaber 2017 discussion paper series that preceded this

Council motion was a mixture of papers focused on minimizing trawl CV PSC and a paper about

increased utilization of Pacific cod B season TAC across all sectors. The option presented above is crafted

in relation to the status quo A/B seasonal allocation ratio of 60% to 40%, which connotes all GOA gear

and operationatype sectors. Th80%:40% ratio between the A and B season only holds when all sector
allocations are summed withimarea (WGOA/CGOA)and eason ( A/ B). The WGOA trr
A season allocation is 27.70% of the total annual WGOA TAC and its B season allocation is 10.70% of

the WGOA TAC. The CGOA trawl CV sectordos A season
TAC and its B seaspallocation is 20.45% of the CGOA TA@s a result,he trawl CV sector does not

have a 60/40 spliRather, the status quo season allocation within the trawl CV sector is roughly

72%:28% in the WGOA and 51%:49% in the CGOA.

This discussion paperdoesh  pr e s ume t h &his@apeillustratds theotentialeéffechaf .

rebalancing seasonal allocations under three scenarios: (1) change at théeseassitected across all
sectorswvithinanarea ( 2) change onl y tahadlocatiaonsaimpropo@ivh tesOptonso r 6 s ¢
1 through 3 {/- 5% increments) while holding all other sector seasonal allocation percentages at status

guo; and (3) change the trawl CV sectorbs seasona
adjus i ng ot her s suchthar®9%:40% lsdasmmallallocaton matio within each &@ea

maintained

Should the Council move forward with an action twvatld shift the relative allocation of Pacific cod

TAC to sectors, it should bear in mind that an al
Policy is scheduled for the 2020 agenda. The NOAA policy is meant to provide a mechanism to ensure
that fisherés allocations are periodically evaluated to remain relevant to current conditions. Allocation
reviews provide a transparent process to ensure that U.S. fisheries are managed to achieve National
Standard 1 (prevent overfishing and achieve optimum yielENAC staff is tentatively scheduled to

present a GOA Pacific cod allocation review workplan at the December 2018 Council meeting. The
review will consider the FMP objectives along with other relevant factors that have changed and may be
important to the Bheries allocation. Within this context, the Council will have an opportunity to assess
whether the existing sector allocations of GOA Pacific cod TAC are meeting the FMP objectives, or
whether options for new allocations should be developed for anaipdisS has provided Procedural
Directive 02119-02, which outlines the factors to consider when reviewing existing allocationkine

2017 NPFMC staff prepared a discussion paper that summarizes the allocation review policy and the
steps to conducting aview?

2 Options to Modify Seasonal TAC Allocation

This section considers the direct effects of reallocdtederally manage@OA pollock TAC from the
C/D to the A/B season and GOA Pacific cod TAC from the B to the A séaduefirst subsection
describeghe current seasonal allocations of GOA pollock and Pacific cod. The second and third
subsectioalay out the arithmetic of how pollock seasonal allocations would shift by regulatory area
(610/620/630), and how Pacific cod allocations might shift by lsasexctor depending on how the
Council might structure the action. Tfaurth subsection provides a summary of the rationale for BSAI
Groundfish FMP Amendment 1¥0which changed seasonal allocationthiea Bering Seéo make more

7 http://npfmc.legistar.com/gatewaspx?M=F&ID=d58abe88d7¢46dbbe0c77ef7d3b260d.pdf

8 http://npfmc.legistar.com/gateway.aspx?M=F&ID=d4f2c8%0b462d-8578ea94f8e56661.pdf

® The options considered would not impact harvest quotas for the Prince William Sound pollock GHL fishery or the
statemanaged fixedjear Pacific cod fishery.

1081 FR 37534June 10, 2016 Final Rule to Implement Amendment 110 to the Fishery Managemeot Plan
Groundfish of the Bering Sea and Aleutian Islands Management Area
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pollock TAC available foharvest earlier in the year. BSAI Amendment 110 provides a recent, relevant
example of a Council action that shifted seasonal TAC allocation in the context of bycatch and protected
species considerationBhis information might be useful in foreshadowthe type of analysis that would

be required talter seasonal pollock and Pacific cod TACs in the GOA.

2.1 Status Quo TAC and Seasonal Allocation

GOA pollock and Pacific cod TACs are seasonally apportioned to slow the pace of the fishery and
distribute catchihroughout the calendar year so that the groundfish fishamgesot likely to cause
jeopardy of extinction or adverse modification of critibabitat for SSLs. (Additional information on
SSL status determination and protection measures is includedtiarfeof thisdocument.)

Pollock

The four GOA pollock seasons for the WGOA and CGOA (610/620/630) are defined as follows:
A1 January 20 to March 10 B i March10 to May 31
C1 August 25 to October 1 D1 October 1 to November 1

Twentyfive percent of the annual pollock TAC for the WGOA and CGOA is allocated to each season,

then further apportioned across regulatory areas based on estimated biomass distnibutibout the

year. Over the last 15 years the seasonal pollock biomass distribution has shifted substantially, resulting

in relatively smaller TACs in 61 most notably in the A/B seasdrwhile substantially increasing

seasonal and annual TACs in 620 and, to a lesser degree, 630. In 2003, Area 610 received 25.00% of the

A season and B season TACs, and 47.00% of the C season and D season TACs. In 2018, Area 610
receives only 3.50% of the And B season TACs, and 36.59% of the C and D season TACs. Over the

same period, Area 62006s share of the A season TAC
season TAC grew from 66.00% to 85. 39%. gbwmr t he C
from 23.00% to 26.59%. Seasonal biomass distributions for the WGOA and CGOA pollock regulatory

areas are summarizedTablel. It should be noted that the prisen of basing area allocations on biomass
distribution is to catch fish where they are estimated to be, so it is not suggested that the Council take any
action to increase TAC apportionment to areas where catch rates would be expected to be poor.
Neverthegss, the Council should be aware that the net result of actions shifting pollock TAC from the

C/D to the A/B seasons results in a shift of available harvest from Areas 610 and 630 to Area 620; those
calculations ar@rovided in Sectio2.2, below

GOA-wide pollock TAC has been on an upward trajectory throughout the last decade, peaking at a
historic 247,952 min 2016. Since then, GOA pollock TAGé& decreased to 198,675 mt in 2017,
157,455 mt in 2018, and is projected for 103,905 mt in 2019. For reference, thevi@d®pollock TAC
from 2008 through 2010 was 51,940 mt, 41,620 mt, and 75,500 mt, sequentially.

Table 1 GOA pollock seasonal allocations, 2003 versus 2018
Season  Year 610 620 630
A 2003 25.0% 56.0% 19.0%
2018 3.5% 72.5% 24.0%
B 2003 25.0% 66.0% 9.0%
2018 3.5% 85.4% 11.1%
C 2003 47.0% 23.0% 30.0%
2018 36.6% 26.6% 36.8%
D 2003 47.0% 23.0% 30.0%
2018 36.6% 26.6% 36.8%

GOA Pollock & Pacific Cod Seasonal Allocation i Discussion Paper, June 2018 5
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Germane to pollock Option 3, NMFS has the ability to roll over unharvested pollock to the next season in

the same or other GOA regulatory areas. Regulatio®g7&.20(a)(5)(iv)(Bxtate that underharvested

TAC may be added a subsequent seasonal all ocati on
Administrator [NMFS], provided that any revised seasonal apportionment does not exceed 20 percent of

the seasonal TAC apportionmentf t he st ati st i c ald asdthe @ourkilh8st af f has
concurre@ that this language means that the 20% rollover cap is assessed in relation to the seasonal TAC

of the area that igeceivingthe rollover of unharvested pollockhe paragraph ges on to state that

underharvest would be applied first to the subsequent season in the same area, and any remaining portion
could be further apportioned to other areas. Give
reallocation, the Agency is not boutalkeep unharvested TAC within an area for which there is low

effort or foreseeably low catch rates.

Pacific Cod

The GOA Pacific cod seasons for the WGOA and CGOA are defined as follows:
Trawl NonTrawl
A1 January 20 to June 10 A1 January 1 to June 10
B i September 1 to November 1 B 1 September 1 to December 31

Across all gear and operatiortgpe sector$ except a seaside for the jig gear sectothe A season in

each area is allocated 60% of the annual Pacific cod TAC and the B season is al@tatédhé TAC.

Since the implementation of GOA Groundfish FMP Amendment 83 in 2012, the A and B season GOA
Pacific cod TACs have been further divided between five sectors in the Western GOA and six sectors in
the Central GOA. The Council established Paaifid sector allocations after efforts to rationalize the

GOA groundfish fisherids in progress since 1989were halted in 2006. The sector allocations were part
of a package of GOA actions intended to enhance stability in the fishery by reducing comipetitiesn
sectors and preserving historical participation; those actions also included limiting entry by extinguishing
latent License Limitation Program (LLP) licenses. Regulations at S&&i@20 (a)(12)jishow the

allocations for each sectdrgble2 andTable3). Sectors that receive a small percentage of the seasonal
TAC tend to be those that encaer Pacific cod as incidental catch that must be retained (as an IR/IU
species), but do not directed fish for cod. Note that the Western GOA trawl CVs receive a relatively
greater proportion of their annual TAC allocation in the A season, as they dogaitRacific cod in the

fall.

GOA Pacific cod TAC has declined precipitously from a recent high of 73,081 mt in 2015. From 2016
through 2018, the CGOA TAC for ngig gear sectors fell from 36,614 mt to 32,804 mt to 6,028 mt.
Over the same period the W@@onjig TAC fell from 27,360 mt to 24,769 mt to 5,572 mt. (These TAC
levels reflect an adjustment for 27.1% of ABC being allocated to State of Alaska GHL fisheries.)

Table 2 Sector allocations for Western GOA Pacific cod TAC

Seasonal allowances
Sector Grear type Operation Type A season B season
(in percent) | (in percent)
(1) Hook-and-Line Catcher vessel 0.70 0.70
(2) Hook-and-Line Catcher/Processor 10,90 %.90
(3) Trawl Catcher vessel 27.70 10.70
(4) Trawl Catcher/Processor 0.90 1.50
(5) Pat Catcher Vessel and
Catcher/Processor 19.80 1520

GOA Pollock & Pacific Cod Seasonal Allocation i Discussion Paper, June 2018 6
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Table 3 Sector allocations for Central GOA Pacific cod TAC

1 ) 1 Length overall Seasonal allowances
Sector Gear type Operation Type in feet A season B season

(in percent) | (in percent)
(1) Hook-and-Line Catcher vessel < 50 9.31552 5.286TH
(2) Hook-and-Line Catcher vessel =50 5.60935 1.09726
(3) Hook-and-Line Catcher/Processor Any 4.10684 0.9975]
(4) Trawl Catcher vessel Any 21.13523 2044888
(5) Trawl Catcher/Processor Any 2.00334 219451
(6) Pot Catcher Vessel and Any 17.82972 9.97506

Catcher/Processor

Regulations to implement the 2012 sector allocations of GOA Pacific cod TAC include language about

the reallocation of TAC for underages and overages, and also fordnseas eal | ocati ons #dAi f
determines that a sector will be unable to harvest the entire amount of Pacific cod allocated to [a]

s e ¢ t!Bhese inseason actions are noticed in the Federal Register and posted on the NMFS Alaska

Region website as Informaton Bul | et i ns (1 B) . Each such I B notes
the total all owable catch of Pacific cod to be ha
reallocation actions underlines the fact that NMFS has a tool, anehgsitygd minimize the stranding of

Pacific cod TAC. Regulations state that NMFS should apply this tool in the form of a policy that takes

into account Athe capability of a sector [é] to h
dates upon Wich reallocations should occur; NMFS relies on its management expertise as well as
communication with the fleets about their expected levels of activity and/or encounter rates of Pacific cod
tha as an IR/IU speciésmust be retained when the season is\ppeup to an MRA if the season is

closed. In practice, NMFS reallocates TAC that will go unharvested either to sectors that have the ability

and desire to catch additional Pacific cod, or to sectors that have small cod allocations that are meant to
coverincidental catch and could use additional TAC as a precautionary measure to prevent an overage

(e.g., trawl CPs or Western GOA HAL CVs). The regulations provide a hierarchy that guides preference

in reallocations if there are competing needs for additibA& that would be going unharvested. That

hierarchy states that NMFS should consider reallocation to CV sectors first, then reallocation to the

combined CV and CP pot sector, and then to any of the other CP sectors (trawl anddot).

NMFS provide a record of inseason Pacific cod TAC reallocations on its wébSitece the policy was
implemented in 2012 almost all inseason reallocations have occurred during the B season, and most
reallocations flowedromthe trawl CV sector; no reallocations leaveen madw the trawl CV sector.

2.2 Pollock Seasonal TAC Allocation (610/620/630)

Option 1

Option 1 proposes shifting pollock TAC towards the A and B seasons, relative to the statndejuo

which each of the four seasons receives 25% of the a@@Alwide TAC before intreseason

allocations are made to the three regulatory areas based on biomass distribution. Relative to status quo,
Suboption 1 shifts 5% more TAC from the C/D seasons to the A/B seasons; Suboption 2 shifts and
additional 5% to the A/B ssonsTable4 shows the change annualTAC that each area would

experience under Suboptions 1 and 2. In all cases, shifting TAC to the A/B seasons increases the
allocation for Area 620 and decreases TAC in 610 and, to a lesser extent, 630. The difference in the
percenichange between 2017 and 2018/2019 is the result of different seasonal biomass distribution
estimates. The shift towards Area 620 is more drama018/2019 relative to 2017 because the A and

11 Section 679.20(a)(12)(ii)
12 hitps://alaskafisheries.noaa.gov/sites/defaldgfGOA Pcod reallocation 20P®16.pdf
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B allocation percentage to Area 610 fell from 4.67% to 3.50%, while the B season allocation percentage
to Area 630 fell from 12.85% to 11.11%. The difference in the gross change (mt) between 2018 and 2019
is the result of a lower overall GOA pollock TAC projected for 2019.

Table5showshowe ach areads pollock TAC is distributed ac
and the two suboptionsll areaswould have a higher percentagetodirannual TAC in the A and B
seasonsinder the suboptions. The A% Annual o6 row reads

comparing those rows across suboptions reflectghbabtal TACfor the three areas shifts toward Area
620 under the suboptions. For Area 610, the difference between status quo and Sul®pbiogh?y 36

to 4% less TAC. For Area 630 the difference is roughly 2% less TAC. For Area 620 the difference is
roughy 5% more TAC.

Refer to theAppendix1f or mor e extensive tables that show eac
all suboptions, reflecting the actual 610/620/630 TACs and biomass distribution estimates from 2017
through 2019.

Table 4 Option 1: Change in annual pollock TAC allocation by regulatory area
wStFiA@S (2
610 620 630
Subopt. 1 2017 mt -3,467 4,442 -975
%Change¢ -8.0% 4.5% -2.0%
2018 mt -2,492 3,461 -968
%Change¢ -8.3% 4.4% -2.4%
2019 mt -1,644 2,284 -639
%Change¢ -8.3% 4.4% -2.49%
Subopt. 2 2017 mt -6,934 9,858 -2,924
%Change -15.9% 10.0% -6.0%
2018 mt -4,984 7,889 -2,904
%Change -16.5% 9.9% -7.1%
2019 mt -3,289 5,206 -1,916
%Changeé -16.5% 9.9% -7.1%
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Table 5 Option 1: Change in seasonal distribution of pollock TAC by regulatory area
2017 2018/19
610 620 630 610 620 630
Season % Area TAC % Area TAC
Status Qut A 5% 35% 23% 4% 34% 22%
B 50 40% 13% 4% 40% 10%
C 45% 13% 329 46% 13% 34%
D 45% 13% 3294 46% 13% 34%
% Annual 23% 52% 269 20% 53% 27%
Season % Area TAC % Area TAC
Subopt. 1 A 7% 40% 289 6% 40% 279%
B 6% 38% 13% 506 39% 109
C 49% 12% 33% 50% 12% 35%
D 39% 10% 27% 40% 10% 28%
% Annual 21% 54% 259 18% 55% 27%
Season % Area TAC % Area TAC
Subopt. 2 A 7% 38% 299 6% 38% 289
B 7% 44% 169 6% 44% 13%
C 43% 9% 28% 44% 9%  29%
D 43% 9% 28% 44% 9%  29%
% Annual 19% 57% 249 17% 58% 25%

Option 2

Option 2 proposes combining the A/B seasons an@tbBeseasons. Suboption 1 is analogous to the

status quo, with a 50%:50% TAC allocation between the two segments of the year as opposed to the
25%/25%/25%/25% allocation that currently exists across four seasons. Suboption 2 is analogous to
Option 1 Subojpon 1 (55% of TAC in the A/B season; 45% in the C/D season). Suboption 3 is analogous
to Option 1 Suboption 2 (60% of TAC in the A/B season; 40% in the C/D season).

Table6 andTable7 mirror the two tables under the Optioméading anghow the same directional shift

in TAC relative to status qud.able6 uses Suboption 1 as the baseline for comparison beghitise

similarity tostatusqud-or si tuati ons wh€andD lBiomasa distribuos A and B ¢
percentages are not the same, staff has applied a
This is the case for the A/B seasons in Area 620 and 630. As under status quo, the distribution

percentages across the thageas still sum to 100% within each season.

As with Option 1, refer to thAppendix1f or mor e extensive tables that s

allocations across all suboptions, reflecting the actual 610/620/630 TACs and biomass distribution
estimdes from 2017 through 2019.
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Table 6 Option 2: Change in annual pollock TAC allocation by regulatory area
wStFGAGS G2
610 620 630
Subopt. 22017 mt -3,467 4,929 -1,462
%Change -8.0% 5.0%  -3.0%
2018 mt -2,492 3,945 -1,452
%Change -8.3% 5.0% -3.5%
2019 mt -1,644 2,603 -958
%Change -8.3% 5.0% -3.5%
Subopt. 32017 mt -6,934 9,858 -2,924
%Change -15.9% 10.0%  -6.0%
2018 mt -4,984 7,890 -2,904
%Change -16.5% 9.9%  -7.1%
2019 mt -3,289 5206 -1,91€
%Change -16.5% 9.9%  -7.1%
Table 7 Option 2: Change in seasonal distribution of pollock TAC by regulatory area
2017 2018/19
610 620 630 | 610 620 630
Season % Area TAC % Area TAC
Subopt. 1  A/B 10% 75%  35% 9% 75% 32%

(~status C/D 90% 25% 65% 91% 25% 68%
quo) % Annual 23% 52% 2694 20% 53% 27%
Season % Area TAC % Area TAC
Subopt.z  A/B 12% 79% 409 10% 78% 37%
C/D 88% 21% 60% 90% 22% 63%
% Annual 21% 54% 259 18% 55% 27%
Season % Area TAC % Area TAC
Subopt. 2 A/B 15% 82% 459 13% 82% 42%
C/D 85% 18% 55% 87% 18% 58%
% Annual 19% 57% 24% 17% 58% 25%

2.3 Pacific Cod Seasonal TAC Allocation (WGOA/CGOA)

TheCouncil proposed three options for shifting Pacific cod TAC from the B season to the A season.

Option 1 shifts 5% more TAC to the A season relative to status quo, and Option8 ghdfitichore TAC

to the A seasomi5% increments. Option 3 represents the greatest shift, resulting in 75% of the TAC in

the A season and 25% in the B seagandescribed in Sectiah 1, the Padic cod TAC within each area
(WGOA/CGOA) and each season (A/B) is further allocated across gear and operational type sectors. This
section traces out how each sectoro6s A and B seas
it is unclear whetheihe Council intended to confine this action to the trawl CV sector or let it apply to all

sectors that make up the 60%:40% seasai, staff has shown three different approaches: (A) apply the

Options at the area/season level, across all sectors; (BJeéhanon!l y t he Tr awl CV sect
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using 5% increments; (C) same as 6B6 but with pro
area/season ration 60%:4084l calculations were performed after removing the jig gear TA€askte
from the annuaWGOA and CGOA TAC¢$3

This paper does not analyze the environmental effects of shifting Pacific cod harvest to the A season
However, lving communicated with GOA Pacific cod stock assessors, staff notesiyhature

analysis should consider whethedaitnal harvest concentrated around the time that Pacific cod
aggregate to spawn would have an adverse impact on the recovery of a stock that is currently at a low
level of abundance

For each of the three optiorigble8 throughTable10show the percentage change in seasonal TAC by

sector relative to status quo. The three tables reflect the three approaches to the TAC shift that are
describedabovdihe ACG Tot alt @l andoWw3WGIi Toeach table refl ecHt
current 60%:40% seasonal allocation at the area level across all Seotopete tables showing these

TAC reallocation scenaridsr each sectoexpressed in terms of metric tons of Pacific cod aogiged

in Appendix 2.

Approach A(Table8) shows a pure shift in seasonal allocation. Under that approach, the margt®al +/

change in each option is distributeile 0 s s t he sectors in proportion to
TAC each sector currently receives. For example, the CGOA Trawl CV sectentlyreceives 35% of

the A season TAC and 51% of the B season TAC; und
increased by 35%*5% and the B season TAC is decreased by 51%t#Rn 3 represents the largest

possible shift relative to the status quo. Acros€8DA sectors, Option 3 would have shifted 5,492 mt

of Pacific cod from the B season to the A seand@016, 4,920 mt in 2017, and 904 mt in 20A8ross

all WGOA sectors, Option 3 would have shifted 4,104 mt of Pacific cod from the B season to the A

season in 2016,8L5 mt in 2017, and 836 mt in 20=cause of the way that TAC is allocated across

sectos within each season, the effect on each sector is not a direct transfersedtunfrom B to A.

Using 2017 as an example, the sector with the largest net gain in the CGOA-emlddok ne C& s O 50 ¢
losing 134 mt in the B season but gaining 460 mténAtseason (net change of +326 rit)e CGOA

sector with the greatest reduction is trawl @Mesing 2,515 mt in the B season and gaining 1,734 mt in

the A season (net change-@81 mt). By contrast, the trawl CV sector would have been the largest net

gainer in the WGOA (net change of +721 mt) while the pot sector would experience the largeigtredu

(net change of +464 mt).

BThe CGOA jig setaside was 1.0% of the TAC from 2016 through 2018. In the WGOA, the jmpit was 3.5%
of TAC in 2016, 2.5% in 2017, and 1.5% of TAC in 2018.
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Table 8 Approach A: Percent change in seasonal TAC by sector, relative to status quo

Option 1 Option 2 Option 3

A B A B A B

CG HALCV <50 0.77% -0.66% | 1.55% -1.32% | 2.33% -1.98%
HAL CW%50| 0.47% -0.14%| 0.93% -0.28% | 1.40% -0.41%
HAL CP 0.34% -0.13% | 0.68% -0.25% | 1.03% -0.38%
Trawl CV 1.76% -2.56% | 3.52% -5.11%| 5.28% -7.67%
Trawl CP 0.17% -0.27% | 0.33% -0.55% | 0.50% -0.82%
Pot (CVICP) 1.48% -1.25% | 2.97% -2.49% | 4.45% -3.74%
CG Total 5% -5% 10% -10% 15% -15%

WG HAL CV 0.06% -0.09% | 0.12% -0.18% | 0.18% -0.26%
HAL CP 0.91% -1.11%| 1.82% -2.23%| 2.73% -3.34%
Trawl CV 231% -1.34%| 4.62% -2.68% | 6.92% -4.01%
Trawl CP 0.07% -0.19% | 0.15% -0.38% | 0.23% -0.56%
Pot (CVICP) 1.65% -2.28% | 3.30% -4.55% | 4.95% -6.83%
WG Total 5% -5% 10% -10% 15% -15%

Approach B Table9) shows a shift for only the trawl CV sector. Because that sector does not currently

have a 60%:40% seasonal allocation ratio, the table shows incremental shifts &+/of t hat sect o
internal A/B season split. For example, the CGOA trawl CV sectarrigmtly allocated 21.14% of the A

season TAC and 20.45% of the B season TAC. Those two figures are at a 51%:49% ratio to each other.

The table below shows the result of increasing that ratio to 56%:44% (Option 1), 61%:39% (Option 2),

and 66%:34% (OptionN)3. Because only one sector 6swide&/Bsonal al
season split is altered from the 60%:40% ratio. For example, under Option 3 the A/B season split across

all gear sectors would be 66%:34% in each ddeag Option 3 as an endint, the tables in the

Appendix show thathe CGOAtrawl CV TAC would have shifted,286 mt from the B season to the A

season in 2016, 48 mt in 2017, and 376 mt in 2018. The WGOA trawl CV TAC would have shifted

from B to A by 1,576 mtin 2016, 1,427 mt2017, and 321 mt in 2018.

Table 9 Approach B: Percent change in seasonal TAC by sector, relative to status quo
Option 1 Option 2 Option 3
A B A B A B
CG HALCV <50 0% 0% 0% 0% 0% 0%
HAL CVW50 0% 0% 0% 0% 0% 0%
HAL CP 0% 0% 0% 0% 0% 0%
Trawl CV 2.08% -2.08% | 4.16% -4.16% | 6.24% -6.24%
Trawl CP 0% 0% 0% 0% 0% 0%
Pot (CV/CP 0% 0% 0% 0% 0% 0%
CG Total 2% -2% 4% -4% 6% -6%
WG HAL CV 0% 0% 0% 0% 0% 0%
HAL CP 0% 0% 0% 0% 0% 0%
Trawl CV 1.92% -1.92%| 3.84% -3.84%| 576% -5.76%
Trawl CP 0% 0% 0% 0% 0% 0%
Pot (CV/CP 0% 0% 0% 0% 0% 0%
WG Total 2% -2% 4% -4% 6% -6%

Approach C Table10) applies the same methodology as Approach B but counterbalances the shift of
trawlCVTACt owards the A season by reducing other sect
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season afication.The amount by which each nonr a w CV sectorbés TAC is i
proportional t o howtrawnlCy¥ mACasfcurrentlysaliocatecta theosectors Fom o n

example, the WGOA pot sector is allocated 61% of all the A séla&Grthat isnotallocated to the trawl
CV sector, so 61% of the adjustment necessary to maintaavéinall 60%A season allocatioim that

area is taken from the pot sector. Conversely, the WGOA pot sector is allocated 62% of all the B season

TAC that isnot allocated to the trawl CV sector, so 62% of the adjustment necessary to maintain the
overall 40% B season allocation in that area is given to the pot s&gsin, using Option 3 as an

endpoint, the shift in seasonal TAC for the trawl CV sectordstime as under Approach B (above).
Among the other sectors, the largest net gain would occur in the trawl CP sector in both the CGOA and
the WGOA. Because the proportionally weighted adjustments to thganehCV sectors are cuts to the

A season and adibns to the B season, the sectors with a larger proportion of their annual quota in the B
season tend to benefithe sectors that would experience a net reduction in annual TAC are thartbok

l i ne CVs O 5ahdinedRsdn thelGOA, anddbhkokandline CPs in the WGOAIN 2017

those sectors would have experienced a net reduction in annual FATOaht,-109 mt, and48 mt,
respectively.

Table 10 Approach C: Percent change in seasonal TAC by sector, relative to status quo

Option 1 Option 2 Option 3

A B A B A B

CG HALCV<50-0.50% 0.56% | -1.009% 1.13% | -1.50% 1.69%
HAL CVk50( -0.30% 0.12% | -0.60% 0.23% | -0.90%  0.35%
HAL CP -0.22% 0.11% | -0.44% 0.21% | -0.66% 0.32%
Trawl CV 2.08% -2.08% | 4.16% -4.16% | 6.24% -6.24%
Trawl CP -0.11% 0.23% | -0.21% 0.47% | -0.32%  0.70%
Pot (CVICP) -0.95% 1.06% | -1.91% 2.12% | -2.86% 3.18%

CG Total 0% 0% 0% 0% 0% 0%
WG HAL CV -0.04% 0.05% | -0.08% 0.09% | -0.12% 0.14%
HAL CP -0.65% 0.58% | -1.30% 1.17% | -1.94% 1.75%

Trawl CV 1.92% -1.92% | 3.84% -3.84%| 576% -5.76%
Trawl CP -0.05% 0.10% | -0.11% 0.20% | -0.16%  0.29%
Pot (CVICP) -1.18% 1.19% | -2.35% 2.39% | -3.53% 3.58%
WG Total 0% 0% 0% 0% 0% 0%

2.4 BSAI Amendment 110 Summary

BSAI Amendment 110 was centrally focused on minimizing Chinook and chum shiroatchin the

BS pollock fishery. As part of that action, the allocation of BS pollock TAC between the A season (Jan.
20 through June }@&nd the B season (June 10 through Nov. 1) was shifted towards the A season such
that 45% of the TAC is available in the A season and 55% is available in the B season (the final rule
maintained the ability to roll over unharvested A season bac€kto theB season). That action was

taken in conjunction with AFA cooperative plan agreements to shift effort from the later portion of the B
season to the earlier portion, when historical Chinook bycatch rates in the BS ard leavamnalysis
prepared for the éion notes that whilseasorwide Chinook PSC rates in the BS A season are higher
than in the B season, thete B season PSC rate was more than three tihsfthe A season (2011

2014 data); as a result, shiff fishing out ofSeptember an@ctober Bould provide a net salmon
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saving.'* Moreover, he rationale in the Final Rule notes tB&pollock is more valuable in the A
season, so the action could increase the total value of the fishery and offset industry costs sustained to
avoid Chinook salmon.

The Amendment 110 EA addressed the effects of the BS pollock fishery on prey availability for SSLs
(Section 3.7.1) The EA notes that SSL protection measures were implemented in that fishery in 2003 (68
FR 204) Those measures included the closure of i@t nearshore sea lion sites, a critical habitat

harvest limit for the Sea Lion Conservation Area, other area restrictions, and the modified season dates
and seasonal TAC allocations. A 2010 Biological Opir{di®p) found that groundfish fisheries did
jeopardize the Western distinct population segment of SSLs, but that BiOp did not implicate the BS
pollock fishery; rather, it was focused on the Aleutian Islands Pacific cod and Atka mackerel fisheries, for
which new SSL protection measures were set irl 20 2015 (75 FR 77535 & 81921, and 79 FR

70286) The analysis found that the BS pollock A season is more temporally compressed than the B
season, so moving additional TAC to the A season might affect SSL prey availakilityanner that

was not consided in the 2010 BiOpAs a result, NMFS&onducted an informal consultation under

section 7 of the ESA to determine whether (a) the proposed modification to the season allocations would
be likely to adversely affect Steller sea lions, and (b) would refprimgal consultation and issuance of a
biological opinion.The informal consultation considered the high historical TAC utilization rate in the A
season and assumed that the additional 5% of TAC moved to that season would be harvested in the future,
and that the A season would be extended by approximately teedeswdissipating in late April). By

contrast, the B season would end three weeks earlierSeptember). The total duration of the BS

pollock season was not expected to change. The consultation concluded that shifting fishing effort from
October to Aprilreduces competition for prey during a critical time for SSLs to feed, thus providing a net
reduction in potential adverse impadimally, the consultation found that the interasonal TAC

reallocation would not alter the spatial distribution of thepBfock fishery, and thus would not affect

critical habitat area closures and harvest limits.

In terms of process, the fAaction agencyo (NMFS Al
Aconsulting agencyo ( NMFS shdnths potentidReffgcts of AmeRdment e ct e d
110 on SSLs. AKRO SF sent a memo with a Biological Assessment to AKRO PR that outlined the action

and made an assessment of potential effects on SSLs. The memo concluded that the action was not likely

to modify thepollock fishery or designated critical habitat in a manner thahbtideen considered in

previous ESA section 7 consultations. AKRO PR issued a Letter of Concurrence with that assessment,

and thus no further consultation was required. Had AKRO PR notioenl, a formal consultation would

have been initiated, including the writing of a Biological Determination witim-aepthanalysis of the

A

actionbdbs potential to create jeopardy and adverse

3 Fishery Information

3.1 Fishery Participation

Vessel participation in the GOA pollock and Pacific cod fisheries is limited by the requirement to possess
an LLP license and, for vessels deploying fixgelar (pot and hoeindline), an area/gedrased Pacific

cod endorsement. Overall, 97 CQYPs are endorsed for CGOA trawl fishing and 78 CV LLPs are

endorsed for WGOA trawl fishing. Fiftgne LLPs are trawéndorsed for both areas. Roughly @hied

of those LLPs hold GOA Pacific cod fixeptar endorsementsable11 shows the number of vessels that
participated in 201FederallymanagedsOA pollock and Pacific cod fisheries, by season and gear type.

1 NMFS. 2016. Environmental Assessment and Reguldtopact Review for Amendment 110 to the Fishery
Management Plan for Groundfish of the Bering Sea and Aleutian Island Area. NMFS, P.O. Box 21668, Juneau,
Alaska 99801. Available ahttps://alaskafisheries.noaa.gov/sites/default/files/analyses/bsaill0finalearir.pdf
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The table indicates that some vessels participate ilattrgear fisheries (pollock C/D and Pacific cod B)
that do not participate earlier in the yddMFS0 s D e ¢ e mb eof-yea? ifskéagon mandgement

report counts the number of active vessels in each pollock season (A/B; C/D) dating back'td-2ah0.
2010 through 2016 participation in the A/B seasons ranged from 52 (2013) to 59 (2012). During that
period participation in the C/D seasons ranged from 55 (2010) to 62 (2014 & 2016). In general, more
vessels were active during the C/D seas@msan annual tsis, the number of trawl vessels participating

in the GOA pollock fishery since 2003 has ranged from 59 (2007) to 73 (2003), and the number of trawl
vessels in the Pacific cod fishery has ranged from 49 (2017) to 68 (2003).

Table 11 Active GOA pollock and Pacific cod vessels by season and gear type, 2017
A/B C/D Total

Pollock Trawl 51 61 65
A B Total

Pacific cod Trawl 44 11 49
Fixed-Gear 153 24 155

Future analysis will consider the potential for vessels to shift effort between GOA areas (e.g., from

pollock Area 610 to 620Regulations limit the number of CVs tharticipate in the GOA pollock and

Pacific cod fisheries through seasonal exclusivity in the pollock fishery (867923 mandatory

standdown period in the Pacific cod fishery (§679.23(h)). CVs that participaheiBSAI pollock

fishery A season ay not participate in the GOA pollock fishery until the C/D season; likewise, vessels

that fish in the GOA A/ B season may not participa
season. (Vessels | ess than 12Hn§east &f A57 degrees weste mpt f r
longitude.) Vessels fishing Pacific cod in the BSAI or WGOA may not cross into the other FMP area to

fish that species without taking a-Aaur standlown; vessels fishing in the CGOA must take &hd8r

standdown before fising Pacific cod in the BSAI. These rules were enacted to slow the pace of the

pollock fishery as an SSL mitigation measure, and to rationalize inseason management in the context of

large effort influxes that could have potentially flowed between the BEBAIGOA after the American

Fisheries Act (BSAI pollock) program was enacted.

Tablel12 shows the number of processors that received GOA pollock and Pacific codiglelinam

2012 through 2017 (Pacific cod processing is aggregated across all gear types.) The table reflects the fact
that the GOA processing sector for these species is relatively concentrated at the top endefrhe high
volume processors are located indiak, Sand Point, King Cove, AkutaamdUnalaska/Dutch Harbor.

The increasing proportion of pollock product produced by the top three processing facilities reflects some
consolidation of deliveries in Kodiak.

15 http://npfmc.legistar.com/gateway.aspkF &I D=efbe8240bc4 7-400692d2c5ac6d061a06.pdf
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Table 12 GOA pollock and Pacific cod processing activity (all gears), 2012 through 2017

2012 2013 2014 2015 2016 2017

Pollock # Processors 15 16 16 17 14 14
# Proc > 100 mt 12 13 12 10 11 11

# Proc > 1,000 mt 10 9 8 8 10 8

mt Product 37,954 39,550 54,303 59,785 75,423 80,036

% Top 3 43% 46% 49% 60% 71% 66%

Avg. Top 3 5,428 6,066 8,909 12,028 17,935 17,579

Pacific Cod # Processors 35 31 32 33 33 31
# Proc > 100 mt 19 18 19 19 14 17

# Proc > 1,000 mt 11 8 9 8 6 5

mt Product 30,992 21,885 27,849 28,870 18,942 14,341

% Top 3 40% 44% 47% 41% 48% 53%

Avg. Top 3 4,172 3,241 4,374 3,967 3,027 2,544

3.2 Harvest

Pollock

Table13shows GOA pollock TACs by area/season and the percentage of théyisfidified TAC that

was harvested from 2012 through 20TIfe only year during that periatiringwhich overall GOA

pollock TAC utilization was less than 80% was 2016 (73¥WJFS staff notes that cat@tcounting

reportsfor pollockare generated based upon the initially specified TAC, and that changes to area/season
allocations via inseason rollovers are tracked manually. Seasonal TAC utilization numbers greater than
100%indicate thatin inseason or interea rolloveoccurred It should be noted that the total

WGOA/CGOA (610/20/30) TAC has not been exceeded.

Underharvest in the A or C seasons followed by compilateestor overharvest in the B or D seasons
mightsuggest a situation where the 20% rollover cap resulted in straded-or subsequent analysis,
NMFS staff would be able to recreate and identify situations where the rollover cap had a limiting effect.
From this table, examples of situations where the 20% cap might have constrained harvest potential
include the 2012hrough 2015 A season in Area 610, and the 2015 through 2017 C season in Area 620.
Table14 shows that the 610 A seasons from 2012 through 2015 were followed by Bsseasmst or

all areas that were fully harvested and that experienced TAC closures as earhMerchidAside from

the 2014 B season in 610 and the 2015 B season in 620, B season pollock fisheries were open for less
than 50% of the season during thatipeir The C seasons in 620 during 2015 and 2016 were followed by
under harvest in the 620 D season, but the Area 610 and 630 D seasons wheaevestied; however,
Table14 shows that those seasons did not close on TAC so there is less of a case to be made that
additional roltover TAC from 620 could have been harvested in those aread season in Areas 610

and 630 has not closed since 2013, and the D seasonar620ehas been open for over 90% of days in

all years during that perib Underharvest in the D season can be a factor of fish aggregation, market
demand, and Chinook PSC constraints, so it is not necessarily solved by uncapping rollovers of uncaught
C seaon TAC. Nevertheless, increasing the cap could provide NMFS with an additional tool to better
achieve optimum yield. A clear opportunity for such a move would be if one GOA subarea (WGOA or
CGOA) is at or near its Chinook salmon PSC limit heading int®teeason; NMFS and the fleet might
recognize that effort in one area will be constrained and thus would preferd@eplincaught C season
TAC into a different area.
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Table 13 GOA pollock TAC and percent caught by area and season, 2012 through 2017 (seasons and
years with <50% TAC utilization highlighted in red)

610 620 630

TAC 9% Caught TAC % Caught TAC % Caugh

2012 A 5,797 47% | 14,023 102% 5,787 102%
B 5797 110% | 17,221 98% 2589 71%

C 9,338  100% 7,282 125% 8,986 101%

D 9,338 100% 7,282 61% 8,986  90%
Total | 30,270 92% | 45,808 98% | 26,348 99%

2013 A 4,292 22% | 16,433 99% 5,998 100%
B 4,292 115% | 19,812 99% 2,619 105%

C 9,744 10% 7,600 97% 9,378  88%

D 9,744 6% 7,600 124% 9,378 119%
Total | 28,072 27% | 51,445 103% | 27,373 109%
2014 A 4,800 14% | 25,924 95% 8,680  96%
B 4,799 74% | 30,963 110% 3,636 130%

C 13,235 58% | 12,448 78% | 13,720 90%

D 13,235 10% | 12,448 116% | 13,720 112%
Total | 36,069 37% | 81,783 102% | 39,756 107%
2015 A 3,632 3% | 30,503 94% | 11,316 78%
B 3,632 58% [ 37,820 111% 4,000 110%

C 12,185 114% | 14,628 34% | 18,639 96%

D 12,185 101% | 14,628 39% [ 18,639 110%
Total | 31,634 91% | 97,579 83% [ 52,594 100%
2016 A 3,826 94% | 43,374 33% [ 12,456 100%
B 3,826 112% | 50,747 37% 5,083 126%

C 24,421  125% | 15,404 14% | 19,822 115%

D 24,421 91% | 15,402 77% | 19,822 115%
Total | 56,494 108% | 124,927 38% [ 57,183 113%
2017 A 2,232 116% | 34,549 104% | 11,014 108%
B 2,232 68% | 39,420 63% 6,143  65%

C 19,569 128% | 12,341  70% | 15,886 117%

D 19,569 103% | 12,341  96% | 15,886 113%
Total 43,602 114% | 98,651 83% | 48,929 108%

Source: NMFS catch reports, available at: https://alaskafisheries.noaa.gov/fisheries-catch-landings.

Tablel4 can also be used to identify situations where the time gap between the A and B or the C and D
seaonswasshort An interim closure caused by regulatory season dates can have a disruptive effect on

the fishery and carries costs for the fleet, processordjsmmty managers who must close and open the

fishery while coordinating around thequiremento publish public notices on weekdays. Closing the

fishery for a few days while fishing is good carries an opportunity cost for vessels, might ditderun

back to ports, and reduces the crewbs | alndhe produ
fishery). fAGoodo fishing might describe high catec
Mid-fisheryclosures could entail costs for shorebased processors in terms of idled equipment and labor.

Closures between the A and B seasmight result in a failure to achieve optimum yield, since fishing is
generally considered better and more productive near the end of the A season; if the A season TAC is
underharvested and the amount that can be rolled into the B season is cappeftiiziBseason TAC),
harvest opportunities might be forgo@osures between the C and D seasons might result in less total
annual catch/production as fishing in the D season becomes more constrained by Chinook salmon PSC
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(see Sectiod); in some casedishery participants might prefer to continue fishing through late
September rather than standing down until OctobBelaying harvest of the D season TAC until
October 1 might also prevent the fleet from having enough time and/or favorable weather to catch the
TAC during the shortest of the four seasons (31 @apsyticularly in the highTAC years that have
occurred in the recent past.

Tablel4 shows that the C season fishery closed in&ggtember six times from 2012 through 2017
(610/620 in 2012; 620/630 in 2013; 620/630 in 2014). The table also smalysle cases Were the

fishery closed on September229" or 30" only to reopen on October 1; this likely represents

situations where NMFS had to close the fishery so that the C season TAC would not be exceeded over a
weekend, meaning that fishing plans wereupged due to a calendar idiosyncraS%&OA harvesters

might be able to pursue Pacific cod or flatfish during a closure between the C/D pollock seasons, but
WGOA vessels would be idled.

Tablel4 also identifies short closures between the A and B seaBoree examples in the table include

620/630 in 2012 and 610 in 2017. Overall, the A season was closed 10 times during the anajysad six
period.Interim closures ahat time of year can affect fishery value by stopping operations during times

of high roe content. In the WGOA especially, regu
coordinate product flow as they balance the trawl pollock and Pacificcesdrsin betweerthe Federal

and State petod season®rocessors that receive BSAI deliveries must also consider the BS pot cod

fishery and the opilio crab seasdmgeneral, reducing the number of regulatory closures that might occur

allows fishery pdicipants and Federal managers to optimize the fishery for economic value and bycatch
minimization. This policy option must be balanced against existing mitigation measures to protect ESA

listed SSLgsee Sectiob).
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Table 14 Pollock season closures, 2012 through 2017
610 620 630
Days Days % Days Days % Days Days %
Open Closed Open Closures Open Closed Open Closures Open Closed Open Closures
2012 A 50 0 100% - 38 12 76%  2/28-3/10 12 38 24%  1/23-2/15;
2/26-3/9
B 22 60 27% 4/1-5/31 7 75 9% 3/18-5/31 3 79 4%  3/10-3/21;
3/24-5/31
© 16 21 43%  9/10-10/1 24 13 65%  9/19-10/1 37 0 100%
D 15 15 50% 10/12-10/19; 8 22 27%  10/2-10/24 19 11 63% 10/20-10/31
10/23-11/1
Total | 103 96 52% 77 122 39% 71 128
A 49 0 100% - 15 34 31% 2/4-3/10 8 41 16%  1/22-2/8;
2013 2/14-3/10
B 20 62 24%  3/30-5/31 7 75 9% 3/17-5/31 4 78 5%  3/10-3/22;
3/26-5/31
C 36 1 97%  9/30-10/1 19 18 51%  9/13-10/1 22 15 59%  9/16-10/1
D 24 6 80% 10/12-10/19| 15 15 50%  10/6-10/22 17 13 57%  10/8-10/22
Total | 129 69 65% 56 142 28% 51 147 26%
2014 A 48 0 100% - 48 0 100% - 48 0 100% -
B 82 0 100% - 31 51 38%  3/10-5/31 21 61 26%  3/31-5/31
© 37 0 100% - 22 15 59%  9/16-10/1 29 8 78%  9/23-10/1
D 31 0 100% - 31 0 100% - 31 0 100% -
Total | 198 0 100% 132 66 67% 129 69 65%
2015 A 48 0 100% - 48 0 100% - 48 0 100% -
B 35 47 43%  4/15-5/31 76 6 93%  5/25-5/31 37 45 45%  4/16-5/31
© 36 1 97%  9/30-10/1 36 1 97%  9/30-10/1 34 3 92%  9/28-10/1
D 31 0 100% - 27 3 90%  10/28-11/1 31 0 100% -
Total | 150 48 76% 187 11 94% 150 48 76%
2016 A 8 41 16%  1/29-3/10 50 0 100% - 48 2 96%  1/27-1/29
B 16 66 20%  3/10-3/12; 75 7 91%  5/24-5/31 3 79 4% 3/13-5/31
3/28-5/31
C 35 2 95%  9/29-10/1 33 4 89%  8/25-8/27; 36 1 97%  9/30-10/1
9/29-10/1
D 31 0 100% - 29 2 94%  10/1-10/2 31 0 100% -
Total | 90 109  45% 187 12 94% 118 81
2017 A 22 27 45%  2/12-3/10 49 0 100% - 9 40 18%  1/30-3/10
B 21 61 26%  3/10-3/23; 81 1 99%  5/30-5/31 61 21 74%  5/12-5/31
4/13-5/31
© 33 4 89%  9/28-10/1 26 11 70% 8/25-9/4 24 13 65% 8/25-9/6
D 31 0 100% - 29 1 97%  10/1-10/2 30 0 100% -
Total | 106 92 54% 185 13 93% 124 74 63%

Source: https://alaskafisheries.noaa.gov/sites/default/files/GOA_plk seasons_thru_2017.pdf

Figurel andFigure2 illustratethe spatial distribution of pollock harvest across the CGOA (620/630) and
the WGOA (610). The figures reflect the greater level of trawl effort in the WGOA C/D seasons relative
to the A/B seasom@slargely as a resutif higherareaTACsd anda shift in fishing location within Area

630 from the A season (Shelikof Strait) to the B season (smtitteKodiak Island). This type of spatial
effort data might be of interest in future analyses that assess local seasonaitability for protected
marine mammals (e.g., Steller sea lions).
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Figure 1 Spatial distribution of A/B season GOA pollock trawl harvest, 2015 through 2017
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Figure 2 Spatial distribution of C/D season GOA pollock trawl harvest, 2015 through 2017
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Pacific cod

Tablel5andTable1l6 show GOA Pacific cod TACs by season and the percentage of the final TAC that
was harvested from 2012 through 20Ag.opposed to the pollodishery informationrshown inTable

13, these tableseportTAC after anyinseason reallocationgeremade between sectors. The tables

reflect that the percentage of the TAC that is harvested in the highene directed fisheries is greater

in the A season than the B seasbmose directed Pacific cod fishing sectors include trawl @éspot

sector (CV/CP), and hoekndline (HAL) CVs and CPds=ishery participants report that Pacific cod TAC
utilization in the B season is generally lower because the fish assaggregate as they are during the
spawning seasdn February and Marcteven so, sectors that deploy bait (pot and HAL) often have
lower TAC utilization rates in the B season.

Table 15 Western GOA Pacific cod TAC (mt) and percent caught, 2012 through 2017

Trawl CVTrawl CP  Pot HAL CV HALCP Jig
2012 A TAC 5,736 186 4,100 145 2,257 189
% Caught 98% 215%  103% 89% 90% 63%
B TAC 666 311 5,769 145 1,243 276
% Caught 70% 0% 63% 24% 83% 74%
2013 A TAC 5,728 186 4,095 145 2,254 318
% Caught 102% 23% 114% 111%  100% 12%
B TAC 113 210 5,764 345 1,840 212
% Caught 73% 0% 84% 21% 26% 111%
2014 A TAC 6,191 201 4,425 156 2,436 344
% Caught 106% 10% 94% 2% 114% 98%
B TAC 1,491 335 4,617 206 1,989 529
% Caught 53% 40% 95% 25% 75% 85%
2015 A TAC 7,242 235 5,176 183 2,850 569
% Caught 97% 1% 106% 68% 98% 10%
B TAC 2,797 392 4,758 183 2,326  Conf.
% Caught 8% 12% 36% 14% 52% *
2016 A TAC 7,579 246 5,417 192 2,982 595
% Caught 96% 18% 106% 36% 93% 9%
B TAC 2,927 410 4,979 191 2,435 Conf.
% Caught 1% 1% 22% 8% 51% *
2017 A TAC 6,861 222 4,904 174 2,700 381
% Caught 109% 6% 105% 30% 98% 13%
B TAC 2,650 372 4,508 173 2,204  Conf.
% Caught 1% 0% 17% 63% 81% *

Source: NMFS catch reports, available at: https://alaskafisheries.noaa.gov/fisheries-catch-landings.
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Table 16 Central GOA Pacific cod TAC (mt) and percent caught, 2012 through 2017

Trawl CV Trawl CP Pot  HAL CV <50HAL CW p "HAL CP  Jig

2012 A TAC 8,936 847 7,538 3,938 2,382 1,736 256
% Caught 103% 79% 104% 114% 105% 99% 107%

B TAC 4,268 928 6,467 2,435 464 422 471

% Caught 32% 14% 85% 75% 18% 13% 27%

2013 A TAC 7,657 726 6,459 3,375 2,032 1,488 444
% Caught 107%  107% 92% 101% 119% 42% 45%

B TAC 6,408 1,795 3,614 1,915 398 361 296

% Caught 52% 19% 42% 65% 83% 0% 1%

2014 A TAC 8,249 782 7,140 3,636 2,189 1,603 297
% Caught 111%  106% 95% 97% 65% 99% 78%

B TAC 7,981 856 4,212 2,063 428 389 o*

% Caught 42% 40% 110% 102% 79% 51% 0%

2015 A TAC 9,623 912 8,118 4,241 2,554 1,870 276
% Caught 84% 62% 102% 94% 35% 66% 124%

B TAC 5,558 999 6,542 2,407 500 454 184

% Caught 77% 15% 78% 48% 24% 33% 6%

2016 A TAC 7,738 734 8,028 2,411 1,354 1,504 422
% Caught 70% 8% 103% 85% 54% 39% 63%

B TAC 5,078 803 4,652 1,936 402 365 148

% Caught 28% 15% 88% 1% 4% 30% 0%

2017 A TAC 5,433 657 7,349 3,056 1,840 1,347 199
% Caught 69% 16% 90% 60% 26% 91% 9%

B TAC 5,446 720 3,272 1,734 360 327 132

% Caught  16% 22% 26% 20% 22% 0% 1%

* 2014 Jig sector caught 28 mt in the B season, which was covered by 63 mt of remaining quota from the A season.
Source: NMFS catch reports, available at: https://alaskafisheries.noaa.gov/fisheries-catch-landings.

Figure3 throughFigure6 show seasonal and spatial effort patterns in the GOA Pacific cod fishery for
trawl and fixedgear participants. These nsaeflect both local intensity by season and the generally
reduced Pacific cod TAC utilization during the B season when the target species is less ag@eitated.
the trawl and fixeeyear maps show generally the same fishery footprint in the A and Biseaso
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Figure 3
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Figure 4
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Figure 5 Spatial distribution of A season GOA Pacific cod fixed-gear harvest, 2015 through 2017
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Figure 6 Spatial distribution of B season GOA Pacific cod fixed-gear harvest, 2015 through 2017
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3.3 Fishery Product Value

This section explores the value of pollock and Pacific cod products over the course of the calendar year.
The Council might consider seasonal differences in product aifiesyexis® whendetermining the

net benefit of an action to reallocate TAGrTr the latesummer/fall to the latgvinter/spring. This section

also explores whether there is an expected difference in fish size across seasons, as larger fish might yield
greater value in terms of recovery rates and the ability to produce vglnerpoduct forms (e.g.,

fillets). In summary, the exploratory efforts described below did not find strong indications ef intra

annual variation in pollock and Pacific cod value. The greatest opportunity for increasing the economic
productivity of the fishery mght simply be to increase gross production (TAC utilization) by allocating
harvest quotas to times of year when catch rates are higher, PSC is less constraining, or weather is more
conducive. Regulations that can result in strandedd AGch the 20% rollcar cap for GOA pollock

seasond represent a direct loss in potential production volume.

While export data providesather useful view into the annual trends in groundfish values, it is not likely
that managers could proactively increase the value disthery by timing production to global market
demand. Global demand is a function of many factors beyond the control of the Council and responsible
U.S. agencigs e.g., production of Russia pollock or Atlantic cod, and/or holdover storage from previous
seasons. On the supply side, a marginal shift in GOA groundfish TAC is unlikely to change global
markets in a manner that is detectable or has a price effect.

3.3.1 Product Mix and Value
COAR Data

The data in this subsection are provided by AKRH¢yincludepurchasing records from the

Commercial Operator Annual Reports (COAR) that are submitted by processors. This data set draws
revenue data from ADF&G Fish Tickdgsrice paid for a delivery divided by pounds delivered)

However, not all Fish Tickets are &t out with complete exessel valug For example, approximately
30% of Fish Tickets frorR016 GOA Pacific cod trips did not include pricing.n&h information is

missing CFEC backfills the record with an average annual price for the species diighatida the

extent practicabléOne drawback tthe cleaned CFE@ata is that applying annual average prices to
missing Fish Ticket values might have a smoothing effect onammaal trends that would otherwise be
apparentA benefit ofusingCOAR dataas @posed to pure Fish Ticket dasathat it includes endf-year
adjustments for bonuses such as those paid in the pollock roe season.

Tablel7 shows that headndgut (H&G), surimi, and fillets combine to account for 85% of pollock
production and value. The most valuable product form is roe, which is produced only in the A season. Of
the higher value product forms, a greater percentage of surimi and fillets arequtalduing the B

season (56% and 66%, respectively). If the reason for higher surimi and fillet production in the fall is
based on seasaifect such as flesh quality or processing volume, then shifting TAC to the A/B seasons
could suppress production dietsevalueadded forms. As noted in Sectidr?, shifting TAC to the A/B

season increases the proportion of total catch that would occur in Area 620, largelgxqtethse of Area

610. Future analysis would consider whether the processing operations that receive deliveries from Area
620 are more or less likely to create value added products, and if there are areas in which the pollock
catch is more likely to resuih low-value forms (H&G and wholeRroportions of annual pollock

production and value by month are includedppendix 3.
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Table 17 GOA pollock trawl production and wholesale value by product type, 2012 through 2016

Product |Production % Total Wholesale % Total | $/Pound
Type (mt) Value
H&G 125,485 47% $166 M 33% 0.60
Surimi 58,881 22% $128 M 26% 0.99
Fillets 44,039 16% $129 M 26% 1.33
Whole 18,203 7% $11 M 2% 0.28
Roe 11,056 4% $52 M 10% 2.14
Other 5,613 2% $7 M 1% 0.59
Meal 2,490 1% $4 M 1% 0.70
Qil 1,248 0% $2 M 0% 0.58
Total 267,015 $498 M 0.85
AOthero includes belly flap, bones, milthpectokalgirdle ,amdisaited/splith e ad s , kirimi,

Table18 shows thaH&G and fillet product comprise the majority of Pacific cod production and value.
On a monthly basis, 75% of total annual production and 72% of wholesale value creation occurs from
January to March. H&G production and value tracks those proportions exactly, and fillet nodincti
value track slightly lower (71% and 69%, respectively). Roe is the main product category that occurs
entirely in the A season, so increasing A season TAC could boost roe revenues; daxgespposed to
pollockd cod roe accounted for only 3% of whaésrevenue from 2012 through 20B8oportions of
annual Pacific cod production and value by month are includédpendix 3.

Table 18 GOA Pacific cod production and wholesale value by product type (all gear sectors), 2012
through 2016

Product |Production % Total Wholesale % Total| $/Pound
Type (mt) Value
H&G 49,963 39% $127 M 27% 1.15
Fillets 42,895 34% $287 M 60% 3.04
Other 23,651 19% $43 M 9% 0.83
Roe 6,854 5% $14 M 3% 0.95
Whole 4,399 3% $6 M 1% 0.63
Total 127,761 $478 M 1.70

Figure7 andFigure8 track pollock and Pacific cod wholesale value per pound fomthst common

product forms on a monthly basis from 2012 through 2016. The figures indicate that there is not a
significant diffeence in value for the A season versus the B season. The apparent downward trend in
pollock roe value from January to April is actually reflecting lower annual values in 2014, 2015 and 2016
when production volume skewed later in the A seaRoe.value habeen on a downward trend in recent
years; the cause is commonly attributed to decreasing demand as tastes have changed in key Asian
markets.Though not shown, the analyst charted monthly wholesale product values disaggregated by year

and no persistent tnd in A versus B season was apparent.
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Figure 7 GOA pollock wholesale value per pound, 2012 through 2016
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Figure 8 GOA Pacific cod wholesale value per pound (all gear sectors), 2012 through 2016
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Inaddi ti on to the AKFIN data discussedFS@REFMe , t
staff collaborated on a ovwdf exploration of intraannual value trendssing Fish Ticket and export data
(export results are discussed below). For pollock, thB@Feview found no statistically significant
difference in wholesale value between the two portions of the calendar year. For Pacific cod, AFSC
focused on a nerandom sample of three higlolume GOA trawl CVs (trawl and pot gear) for which
complete Fish itket information was available in 2016. For those vesselgessel values were higher

in the latter portion of the year, but the price effect was small (0.5 to 2.0 cents) and the result was only
marginally statistically significant.

Export Value

This section considerthe value of U.S. exports ($/mt) as a measure of seasonal differences in fishery
value.The reader should rethat export data is not specific to the GOA and does not distinguish
between Pacific cod gear sectors. Moreover, the followingthly data reflect when an export occurred
and not necessarily whérarvest oproduction occurred, as product can be held in cold storage prior to
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shipmentFigure9 andFigure10usedata from NMFS Office of Science & Technologyailable on
OSToO0s Commerci al F i s hFgure9dlsstrates tiaat exportoluncesgensrally por t al
tracks a onemonth lagged pattern of Alaska groundfish harvest. Export values over the course of the
calendar year do not show a discernable difiezdyetween the latginter/spring and the late
summer/fall.Table19 summarizes two independent reports to the Alaska Seafood Marketing Institute
(ASMI) from a privae analyst® The first reportapturedyearto-date average export values/mt from
January through March, and the secoapturedlanuary through September. If product values on the
export market were significanttyigherfor the latter, it would reflec better export markdater in the
year. The most notable differenioetween the two averages in the ASMI dattihe higher average
value/mt of Pacific cod fillets a difference of roughly@0/mt, or 30cents/Ib The only othepositive
difference of morehtan $100/mts a higher price for pollock roe in tdanuaryto-Juneaverage

(difference of roughly $275/mor 12 cents/If), but roe production and shipment after April is very-Jow
volume the analyst does nstiggestiny benefit to shifting roe expottis later in the year based on this
data.

AFSCb6s REFM staff made Amaskesvapexporavalees dver fhetwahallesad t udy
the calendar year. The study regressed export values on the season while controlling for year effects and
producttype.For pollock he regression indicated a higher value during the first part of thewtbar

statistical significance, with an effect size of $315/mt (14 cents/Ib. wholesale). For Pacific cod the
regression indicated higher value during the lattdrdfahe year, with an effect size of $200/mt

(9 cents/Ib. wholesale).

Figure 9 Metric tons of pollock exports, by month and by product form, 2015 through March 2018 (NMFS
OST)
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Source: NMFS Office of Science & Technology Commercial Fisheries Statistics, available at:
https://www.st.nmfs.noaa.gov/commercial-fisheries/foreign-trade/applications/monthly-product-by-summarized-countryassociation

16 McDowell Group, LLC. Provided with permission.
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Figure 10  Alaska export value ($/mt) by product form, 2015 through March 2018 (NMFS OST)

Table 19 Alaska export value ($/mt) by product form, 2015 through March 2018 (McDowell Group)

Source: Reports produced by McDowell Group, LLC. for the Alaska Seafood Marketing Institute, provided to NPFMC via personal
communication.

3.3.2 Fish Size

Table20 reports average fish size (kg) by month for the GOA pollock and cod fisheries from 2012
through 2017. The data captured in the table come from the North Pacific Observer Pitogyarmlude
direct observations and expansion onto fish that were not directly sampled. Using the expanded data
mimics how catch is estimated, though it might smooth size effectsrtteteover a short timeframe

such as a month withingarticularyear.Of the fourfisheries shown in the table, the Pacific cod trawl and
pot sectors approximate a trend where average fish size is gheaigythe A season than the B season.

When years are disaggregated, the pollock trawl fishery shows an increasing annual2ddi2d 2016

and 2017, but shows the opposite in 2013 through 2015. Monthly size data in the Pacific eaddhook
line fishery show no discernable trend, which could be an effect of selectivity based on hook size.
Monthly size data in the Pacific cod trafigdhery shows a visually discernable pattern, but one that is not
statistically significant. Industry participants who were consulted for this paper did not report individual
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