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{a) Update on zalmon genetics

Genetic analyses of samples from the BSAI groundfish trawl fisheries bycatch of Chinook and chum
salmon are now being done annually. Two NOAA technical memorandums have been recently published
with results from the 2010 genetic stock composition analysis of the Chinook salmon bycatch samples
and the 2010 chum bycatch samples. The Chinook selmon bycatch technical memorandum was mailed to
you on February 22" and is attached here as Item C-2(a}. The chum salmon bycatch technical
memorandum was mailed to you on March 12®. Dr. Jeff Guyon of the NOAA Auke Bay Laboratory will
provide an overview of the 2010 genetic results of bycatch samples for both species and be available to
answer additional questions cn these results and plans for future analyses.

(b} Initial review of chuin salmon bycatch measures

At this meeting the Council will take initial review of the draft EA/RIR/IRFA for the BSAI non-Chitook
(chum) Salmon PSC Management analysis. The draft analysis was meiled to you on March 11", The
analysis examines three alternatives to reduce chum salmon bycatch in the Bering Sea pollock fishery,
The executive summary of the EA/RIR, which includes the full suite of alternatives and options, is
attached as Item C-2(b}(1). This executive summary has been revised since the version mailed to you. A
list of cormrections made 1o the draft document (reflected in the Executive Summary attached here) is
aitached as Item C-2(b)(2). The Council last reviewed this analysis in June 2011. At that time the
Conncil made revisions to the altematives and requested additional analyses. The Coungil’s motion from
June 2011 is attached as Item C-2(b}3).

Some additional sections For the EA are attached. These materials provide additional information to be
presented in conjunction with the draft analysis at this meeting and will subsequently be folded into the
final public review draft analysis, scheduled for review later in 2012, Item C-2(b)(4) is a supplemental
section for the EA section 5.3.1.1 providing additional information on the 2011 B season salmon PSC
closures for both Chinook and chum. This builds upon the information contzined in the EA on the 2003-



2010 Rolling Hotspot results. Item C-2(b)(5} includes additional sections to be included in Chapter 7
Other Marine Resources under section 7.2.2 ESA Consultations for Maring Mammals and 7.6 Prey
Availability Effects. These new sections (7.2.2.5 and revisions to 7.2.6) address information related to
the ESA consultation on Cook Infet Beluga whales,

Two additional reports related to Coumeil outreach and NMFS tribal consultation are included. Item C-
2(b}{(6) provides a summary of a statewide teleconference on the chum salmon PSC analysis held on
February 24, 2012. This is the second such teleconference held by Conngit staff on this issue, the first
was held in May 2010. The purpose of the second call last month was to again inform the public of the
alternatives under consideration to reduce chum salmon PSC in the Bering Sea pollock fishery, to help the
public understand the Coungil process and ways to provide formal input to the Couneil, and 1o provide
opportunity for the public o express concerns and ask questions of the Council analysts.

Finally, a letter to the Council chairman and documents related te two tribal censultation meetings held in
20111 between the NMFS and Alaska Native tribes from the Norton Scund region about chum salmon
bycatch is attached as [em C-2(b}(7). NMFS staff will provide an overview of the tribal consultation
meetings and these documents,

At this meeting the Council will take initial review of the analysis. In doing 50, 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 akernative (PPA). The Council is not required to select a
PPA and may weit until final action to indicate their preferred alternative. Any modifications
recommended by the Council at this meeting wil) 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 October
2012, but may modify that schedule at this meeting. '
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ABSTRACT

A genetic analysis of samples from the Chinock salmon (Oncorfymchus ishawytscha)
bycatch of the 2010 Bering Sea ground{ish traw] fishery was undertaken to determine the overall
stock composition of the sample set. Samples were genotyped for 43 single nucleotide
polymorphism DINA markers and results were estimated using the Alaska Department of Fish
and Game {ADF&G) SNP baseline. In 2010, genetic samples were collected as part of the
observer’s spmias-éumposition analysis. This sampling change for 2010 was an interim measure
implemented until recomemended systematic sampling protocols could be finalized.
Consequenily, stock composition estimates apply to the sample set and may not represent the
entire Chinook salmon bycatch. Based on the analysis of 826 Chinook salmon bycatch samples
collected throughout the 2010 Bering Sea traw] fishery, Coastal Western Alaska stocks
dominated the sample set (42%0), with smaller contributions from Upper Yukon River {20%),
North Alaska Peninsula {14%) and Middle Yukon River {11%:) stocks. The annual estimates for
the 2010 Chinock salmen bycatch sample set were generally similar to the 20052009 Chinook
salmon bycatch estimates, although there were higher proportions of Yukon River stocks and
lower proportions of Coastal Westem Alaska stocks in 2010, Analysis of temporal groupings
within the groundfish “A” and “B" seasons revealed changes in stock composition during the
course of the year with lower contribution of North Alaska Peninsula and Yukon River stocks
and higher concentrations of Pacific Northwest and British Columbia stocks during the “B”
seagon, but leaves unanswered whether these changes are due to temporal or spatial differences

in the sample set.
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INTRODUCTION

The Bering Sea is a known feeding habitat for multiple brood years of Chinook salmon
(Oncorhynchys tshawytseha) from many different localities in North America and Asia.
Determining the geographic origin and stock composition of salmon caught in federally managed
fisheries is essential 10 understanding whether fisheries management could address conservation
concerns. This report provides genetic stock identification results for a set of Chinook salmon
bycatch samples collected from the 1).5. Bering Sea groundfish irawl fisheries. National Marine
Fisheries Service (NMFS) geographical statistical areas associated with the groundfish fishery
are shown in Figure | and are used later in the report to describe the spatial distribution of the

Chinook salmon bycatch and genetic samples.

Figure 1. - NMFS statistical areas associated with the Bering Sea Aleutian Island (BSAI) trawl

fishery.
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The goal of this repott is to present stock composition estimates for samples collected
from the bycatch of the Bering Sea trawl fishery, but it is important to understand the limitations
for making accurate estimates of the entire bycatch imposed by the sampling distribution and the
genetic baseline. This report is divided into the following five sections: Introduction, Sample
Distribution, Genetic Stock Compesition, Comparison with Previous Estimates, and a Summary.
The analysis uses a single nucleotide pelymorphism (SNP) baseline provided by the Alaska
Department of Fish and Game (ADF&G) (Templin et al. 2011) and was used previously to
estimate stock composition of samples from the 2005, 2006, 2007, 2008, and 2009 Chinook
salmon bycatch {Guyon et al. 2010a and b; NMFS 2009). For additional information regarding
background and methodology, this report is intended to be supplemented with the Chinook
salmon bycatch repott prepared previously for the 2008 Bering Sea trawl fishery (Guyon et al,

201 Ga),

SAMPLE DISTRIBUTION

Samples were collected by the Alaska Fisheries Science Center’s (AFSC) North Pacific
Observer Program as a Special Project (designated “Salmon Genetic Project™) for the Auke Bay
Laboratories {ABL). Samples of axillary process tissue for genetic analysis were coflected as part
of the species composition analysis throughout the 2010 groundfish “A" and “B” seasons.
Axillary process tissue was storsd in coin envelopes which were labeled, frozen, and shipped to
ABL. While the majority of the Chinook salmen bycaich genetic samples were derived from the
bottem and mid-water pollock traw] fishery (78% pollock, 7% cod, and 15% unknown), the
actual target was 'mil;.r determined after the season was completed as the most common catch in
the haul or offload. In addition, a vessel can theoretically participate in various fisheries on a

particular cruise before an offload. For these reasons, stock composition estimates are provided
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for the entire data set and presented as the stock composition of the BSAI groundfish trawl
fishery for 2010,

In 2010, an estimated 12,532 Chinook salmon were taken in the bycatch of the Bering
Sea groundfish trawl fisheries (NMFS 2011), of which 9,513 were estimated from the traw] *A”
season and 3,0[9 were estimated for the “B” season. The majority of Chinook salmon were taken
as bycatch of the Bering Sea pollock fishery (9,737 in 2010), The year with the highest overall
Chinook bycateh in the Bering Sea was 2067 (Fig. 2) when an estitnated 129,567 were taken.
The genetic sample set for the 2010 “A” season Chinook salmon bycateh was 702 fish,
corresponding to a sampling rate of 7.4%. The genetic sample set for the 2010 “B” seascn
Chinook bycatch was 124 fish, corresponding to a sampling rate of 4.1%. The annual sampiing

rate for the entire year was 6.6%.
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Figure 2. -- Yearly estimates for the Chinook salmon bycatch from the Bering Sea trawl fishery
(NMFS 2011).

Potential biases associated with the collection of genetic samples from the bycatch are
well documented, and have the potential to affect resulting stock composition estimates (Pella
and Geiger 2009). Potential spatial and temporal biases associated with the 2010 Chinook

salmon bycatch sample seis were evaluated by comparing the genetic sample distribution with
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the overall bycatch estimate distribution (Fig. 3). During 2010, the overall bycatch and genetic
samples were generally comparable in their temporal distribution.

To evaluate the sample spatial distribution, the Chincok salmon bycatch was compared
with the bycatch samples by statistical area over time (Fig. 4). Spatial and temporal sample
biases can become more apparent at these higher resolution scales. For samples collected from
offloads in which the vessel fished in multiple areas, the sample location of the entire catch of a
fishing trip was identified as the location of the fiest haul, although generally those areas were in
close proximity to each other. Overall, the sampling of the Chincok salmon bycatch in the 2010
Bering Sea trawl fishery was in proportion to the catch, although the “B* season sampile size was
slightly underrepresented (Fig. 4). The sample spatial and temporal distribution was improved in
2010 compared to previcus years when samples were collected more opportunistically (Guyon et
al. 2010a, 2010b}. In 2010, genetic samples were collected as part of the observer's species
compaosition analysis. This sampling change for 2010 was an interim measutre implemented until

systematic sampling protocels recommended by Pella and Geiger (2009) could be finalized.

GENETIC STOCK COMPOSITION

DNA was extracted from axillary process tissue and matrix-assisted laser
desorptionfionization - time of flight (MALDI-TOF) genotyping was performed as described
previously (Guyen et al. 2010a) using a Sequenom MassARRAY (PLEX platform (Gabriel et al.
2009} io genotype 43 SNP DNA markers represented in the Chinook salmon baseline (Templin
et al. 2011). The SNP baseline contains genetic information for 172 populations of Chinook
salmon grouped into 11 geographic regions. This baseline was used previously for the genetic
analysis of the 2005, 2006, 2007, 2008, and 2009 Bering Sea Chinook bycatch (NMFS 2009;

Guyon et al. 2010a, b). In addition to internal MALDI-TOF chip controls, 10 previously
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Figure 3.— Number of Chinook salmon bycatch and genetic samples graphed by statistical
week. Top panel: Distribution of all Chinook salman caught in the 2010 Bering Sea
groundfish traw] fishery. Bottom panel: Distribution of the available 826 genetic
samples from the 2610 bycatch. Weeks 3-17 correspond to the groundfish “A” season,
whereas weeks 24-44 correspond to the *B” season, the demarcation of which is a
vertical line.
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Figure 4. — Comparison of the Chinook salmon bycatch by time and area with the distribution of
available genetic samples. Top panel: Distributicn of the estimated Chinook salmon caught
in the 2010 BSAI groundfish trawl fishery. Not graphed were an estimated 33 fish from
area 323, 5 from area 524, and 5 from area 543, Bottom panel: Distribution of the available
826 genetic samples from the 2010 bycatch. Not graphed were 1 fish from areas 516, and
524 each; 3 from grea 523, and 4 from area 543, Weeks 3-17 comrespond to the groundfish
“AM season, whereas weeks 24-44 correspond te the “B" season, the demarcation of which
is a vertical line.



genotyped samples were included on each chip during the analyses and resulting genotypes were
compared to those from ADF&G, which used TagMan chemistries {(Applied Biosystems).
Concordance rates of 99.9% between the two chemistries for the 2010 controls confirmed the
utility and compatibility of both genotyping methods.

From the 2010 Chinook salmon bycatch, a total of 1,028 samples were analyzed of which
994 samples were successfully genotyped for 35 or more of the 43 SNP loci, a success rate of
96.7%. These genotypes were analyzed in GenAlEx (Peakall and Smouse 2006} for data
integrity, resulting in the removal of 7 fish: 4 with duplicate genotypes and 3 fish without date
information. Of the remaining 987, there were 826 which were determined to be from the Bering
Sea {160 were from the Guif of Alaska and because of the small sample set were not analyzed in
this report). The remaining 826 Bering Sea samples had gencetic information for an average of
42,75 of 43 markers. Stock composition estimates were derived using both SPAM (maximurm
likelihood analysis} and BAYES (Bayesian analysis) software and both methods yielded almost
identical stock compaosition estimates {Tables !-3).

BAYES software uses a Bayesian algorithm 1o produce stock composition estimates and
can account for missing alleles in the baseline (Pella and Masuda 2001). In contrast, SPAM uses
a conditional maximum likelihcod approach in which the mixture genotypes ave compared
directly with the baseline (ADF&G 2003). Although Version 3.7b of the SPAM software allows
Bayesian modeling of baseline aliele frequencies, these options were not utilized for the stock
composition analyses. Convergence of the SPAM estimates was monitored with the “Percent of
iaximum™ value which was determined to be 91.§ {“A" estimate}, 90.2 ("B" estimate), and 90.3
{overall estimate), exceeding the 90% guaranteed percent achievement of the maximal
likelihood. For each BAYES analysis, 11 Monte Carlo chains starting at disparate values of stock

proportions were configured such that 95% of the stocks came from one designated region with
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weights equally distributed among the stocks of that region, The remaining 5% was equally
distributed among remaining stocks from all other regions. For all estimates, a flat prior of
0.605814 (caleulated as 1/172) was used for all 172 baseline populations. The analyses were
completed for a chain length of 10,000 with the first 5,000 deleted during the burn-in phase when
determining overall stock compositions. Convergence of the chains to posterior distributions of
stock proportions was determined with Gelman and Rubin shrink statistics, which were all 1.05
or less for all the estimates, conveying strong convetgence to a single posterior distribution
(Pella and Masuda 2001).

Results (BAYES) suggest that 94% of the 702 samples from the “A™ season originated
from Alaskan river systems flowing into the Bering Sea with the Coastal Western Alaska stock
coniributing the most (41%}), followed by the Upper Yukon (24%), Notth Alaska Peninsula
{16%), and Middie Yukon {12%) (Table 1). For the “B™ season, over 47% of the 124 samples
originated from Alaskan river systems flowing into the Bering Sea with the Coastal Westem
Alaska region contribuiing the most (42%)}. This was followed by British Columbia {22%} and
the Western U.S, coast (19%) {Table 2).

For the entire year, an estimated 87% of the bycatch samples were estimated to be from
Alaskan river systems flowing into the Bering Sea with the Coastal Western Alaska stock
contributing the most (42%5), trailed by the Upper Yukon {20%), North Alaska Peninsula (14%0),
and the Middle Yukon (11%) {Table 3). The “overall” and “A™ season stock compositions were
similar, which was anticipated given that 85% of the samples were from the “A” season. In 2010,

76% of the Bering Sea groundfish Chincok salmon bycatch was from the “A” season.



genotyped samples were included on each chip during the analyses and resuiting genotypes were
compared to those from ADF&G, which used TaqMan chemistries (Applied Biosystems).
Concordance rates of 99.9% between the two chemistries for the 2010 controls confirmed the
utility and compatibility of both genotyping methods.

From the 2010 Chinook salmon bycateh, a total of 1,028 samples were analyzed of which
994 samples were successfully genotyped for 35 or more of the 435 SNP loci, a success rate of
96.7%. These genotypes were analyzed in GenAlEx (Peakall and Smaouse 2006) for data
integrity, resulting in the removal of 7 fish: 4 with duplicate genotypes and 3 fish without date
information. Of the remaining 987, there were 826 which were determined to be from the Bering
Sea {160 were from the Gulf of Alaska and because of the small sample set were not analyzed in
this report). The remaining 826 Bering Sea samples had genetic informaiion for an average of
42.75 of 43 markers. Stock composition estimates were derived using both SPAM {maximum
likelihood analysis) and BAYES (Bayesian analysis) software and both methods yielded almost
identical stock composition estimates (Tables !-3].

BAYES software uses a Bayesian algorithm to produce stock composition estimates and
can account for missing atleles in the baseling (Pelle and Masuda 2001). In contrast, SPAM uses
a conditional maximum likelihood approach in which the mixture genotypes are compared
direcily wiih the baseline (ADF&G 2003). Althongh Version 3.7b of the SPAM software allows
Bayesian modeling of baseline allele frequencies, these options were not utilized for the stock
composition analyses. Convergence of the SPAM estimates was monitored with the “Percent of
Maximum” value which was determined to be 91.1 (“A” estimate), 90.2 (“B” estimate), and 90.8
(overall estimate), exceeding the 90% guaranteed percent achievement of the maximal
likelihood. For each BAYES anaiysis, 11 Monte Carlo chains starting at disparate values of stock

proportions were configured such that 95% of the stocks came from one designated region with



3
weights equally distributed among the stocks of that region. The remaining 5% was equally
distributed among remaining stocks from all other regions, For ail estimates, a flat prior of
0.005814 {calculated as 1/172) was used for all 172 baseline populations. The analyses were
completed for a chain length of 10,300 with the first 5,000 deleted during the burn-in phase when
determining overall stock compositions. Convergence of the chains to posterior distributions of
stock proportions was determined with Gelman and Rubin shrink statistics, which wete all 1.05
or less for all the cstimates, conveying strong convergence to a single posterior distribution
(Pella and Masuda 2001).

Results (BAYES) suggest that 94% of the 702 samples from the *A” season originated
from Alaskan river systems flowing into the Bering Sea with the Coastal Western Alaska stock
contributing the most (41%6), followed by the Upper Yukon (24%}, ﬁorth Alaska Peninsula
(16%}, and Middle Yukon (12%) (Table 1}. For the “B™ season, over 47% of the 124 samples
originated from Alaskan river systems flowing into the Bering Sea with the Coastal Westem
Alaska region contributing the most {42%). This was followed by Brifish Columbia (22%) and
the Western U.S. coast (19%) (Table 2).

For the entire year, an estimated 87% of the bycatch samples were estimated to be from
Alaskan river systems flowing into the Bering Sea with the Coastal Western Alaska stock
contributing the most (42%), trailed by the Upper Yukon (20%), North Alagke Peninsula {14%),
and the Middle Yukon (11%} (Table 3}. The “overall” and “A" season stock compositions were
gimilar, which was anticipated given that 85% of the samples were from the “A” season. In 2010,

76% of the Bering Sea groundfish Chinook salmon bycatch was from the “A” season,
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Table 1. —- Regicnal SPAM and BAYES stock composition estimates for the 702 Chinook
salmon samples from the bycaich of the 2010 *A” season Bering Sea groundfish
trawl fishery. Standard deviations for the SPAM estimates were determined by the
analysis of 1,000 bootstrapping resamplings of the mixture. The BAYES mean
estimates are provided with standard deviations (SD), 95% credible intervals, and the
median estimate,

Region SPAM  SD BAYES SD 0,025 Median 97.5%
Russia 0.021  0.004 0.022 0006 0012 0021  0.034
Coast W AK 0437 0017 0414 0024 0369 0414 0.463
Mid Yukon 0.106  0.006 0421 0020 0880 0021  0.159
Up Yuken 0.241 0013 D239 0020 0200 0239 0279
N AK Pen 0.143  0.008 8162 0017 0130 0l6z  0.I197
NW GOA 0.014  0.001 0006 0006 0000 0003  0.022
Copper 0.002  0.001 0.000 0001 0000 0000  0.003
NE GOA 0.000  0.000 0.000 0002 0000 0000  0.005
Const SE AK 0.003  0.000 0.063 0003 0000 0002  0.009
BC 0.027  0.002 0.020 0007 0017 0028  0.043

WA/OR/CA 0.006 0.000 0.003 0.003 0.00] 0.004 0.011

Table 2, -- Regional SPAM and BAYES stock composition estimates for the 124 Chinook
salmon samples from the bycatch of the 2010 “B* season Bering Sea groundfish trawl
fishery. Standard deviations for the SPAM estimates were determined by the analysis
of 1,000 bootstrapping resamplings of the mixture. The BAYES mean estimates are
also provided with standard deviations {SD), 95% credible intervals, and the median

estimate.
Region SPAM  SD BAYES SD 0.025 Median  97.5%
Russia 0.024 Q.011 0,024 0.014 0.005 0.022 0,058
Coast WAk 0.384 0.037 0.422 0.051 0.323 0.422 0.520
Mid Yukon 0.025 0.009 0.022 0022 G0 0.017 0.078
Up Yukon 0.005  0.000 0.001 0004 (.000 0.066 0.0t1
N AK Pen 0.034 0.013 0.034 0019 0.005 0.031 a.079
NW GOA $.043 0.9 1.023 0.020 : 0,000 0.018 0075
Copper 0.000  0.000 0,001 0.003  £.000 0.000 0.007
NE GOA G026 0.004 0. 007 0.012 0.000 0.000 .043
Coast SE AK 0.045 C.004 1.064 0.025 0.023 0.061 0.12¢
BC 0.228 0.325 0.216 G038 0.148 {r215 0.2594

WAQR/CA 0,186 . 0.022 0.185 0.035 0.122 (.184 0.260
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Tabie 3. -~ Regional SPAM and BAYES stock composition estimates for the 826 Chinook
satmon samples from the bycatch of the 2010 Bering Sea groundfish trawl fishery.
Standard deviations for the SPAM estimates were determined by the analysis of 1,000
bootstrapping resamplings of the mixture. The BAYES mean estimates are also
provided with standard deviations (SD), 95% credible intervals, and the median

estimate,
Repion SPAM  SD BAYES sD 0.025 Median  97.3%
Russia 0,022 0.003 0.022 (.005 0.013 0.022 0.034
Coast W AK D.433 0.016 0,416 0922 0.374 0.415 0.460
Mid Yukon 009 0.605 0112 8018 0.077 0.112 0.146
Up Yukon 0.205 0,010 0.204 0.017 a.171 0.2032 0.238
N AK Pen 1126 0.007 0.141 0.015 Q153 0.141 A |
NW GOA 0.017 2.001 0.006 0.006 0.000 {.004 £.021
Copper 0.001  0.000 0.0¢0 0.001 0.000 0,000 0.003
NE GOaA 0.002 0.0¢0 0.600 0.002 0.00{ 0.008 0.045
Coast SE AK 0.009 0.000 0.440% 0.004 0.603 0.008 0.018
BC 0.056 0.00:3 0.056 0.008 0.041 0.056 0.973
WASOR/CA 0.034 0.003 0.035 £.007 0,023 0.034 0048

COMPARISON WITH PREVIOUS ESTIMATES.

Stock compositions from the analysis of the 2010 “A” season Chinook salmon byeatch
samples were in general agreement with the 2008 “A” season estimates. For example, most
samples were from stocks originating from river systems directly flowing into the Bering Sea,
although differences were noted for the Upper and Middle Yukon group {increased in 201Q) and
the Western Alaska and the Northem Alaska Peninsula groupings {(decreased in 2010) (Fig. 5).
With regard to the 2010 “B” season stock composition estimates, substantial differences were
apparent when compared to previous years (Fig. 6). The largest differences were the decrease for
Coastal Western Alaska stocks and the increase in British Columbia, West Coast U.S. and
Coastal Southeast Alasks stocks in 2010. Since most of the Chinook salmon bycateh oceurs

during the spring “A" season, the sample sets available for the “B” season were smaller and
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Figure 5. -- Comparison of “A” season genetic stock composition estimates for 2008 and 2010
based on available genetic samples from the Bering Sea Chinook salmon bycatch.
The same genetic baseline and general regional groupings were used in all analyses.
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therefore potentially subject to more stock variability implying that caution must be exercised in
interpreting these results. When the stock compositions were analyzed for the entire year,

Coastal Western Alaska and Northern Alaska Peninsula stock compositions trended downward
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between 2008 and 2010, while the Yukon, British Columbia, and West Coast U.S. stock
compositions slightly increased (Fig. 7). These changes may be the result of more representative

sampling of the bycatch in 2010 or reflect true changes in the overall stock compositions.

SUMMARY

Communities in western Alaska and elsewhere are dependent on Chincok salmon for
subsistence and commercial purposes. Decreasing Chinook salmon returns to western Alaska
rivers have caused hardships in these communities and led to the recent declaration of a fisheries
disaster for Yukon River Chinook salmon by the U. S. Secretary of Commerce (Locke 2010).
Salmon-dependent communities have expressed concern regarding the numbers of salmon
caught as bycatch in the Bering Sea trawl fishery, The incidental harvest of Chinook salmon in

the Bering Sea groundfish fishery averaged 46,453 salmon per year during 1992-2010, but
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Figure 7. - Comparison of yearly stock composition estimates (2008-2010) based on available
genetic samples from the Bering Sea Chinook salmon bycatch. The same genetic
baseline and general regional groupings were used in all analyses. GOA group consists
of combined values for NWGOA, Copper, and NE GOA. BAYES 95% credible
intervals are plotted for yearly estimates.



13
steadily increased to a peak of 129,567 in 2007, The Chinook salmon bycatch has abated in more
recent years dropping to a total of 12,532 Chinook saltnon in 2010 and a Chinook salmon
bycatch management program was implemented in 2011 by the North Pacific Fishery
Management Council te limit the amount of Chinook salmon taken in the pollock fishery and
provide incentives to avoid Chincok salmon bycatch. Stock compesition estimates of the
Chinook salmon bycatch are needed for pollock and salmon fishery managers to understand
whether the trawl fisheries may be impacting salmon retums. This report provides a stock
composition analysis of genetic sample sets from the 2010 BSAI Chinook salmon bycatch. The

results and limitations of this analysis are summarized below.

Sampling Issues

The inherent spatial and temporal biases in the sample sets from previous years have been
reduced in 2010 (Figs. 3-4). These past biases limited the application of the genetic sample stock
composition estimates to the entire Chinook salmon bycatch, althcugh the smail sample size
from the “B” season stitl causes concern. With regard to future improved sampling protocols,
INMFS recently instituted a rule and notice of availability for Amendment 91 to the Fishery
Management Plan for Groundfish of the BSAI Management Area (75 FR 14016, March 23,
2010). This rule will require that all salmon bycatch taken in the Bering Sea pollock fishery be
sorted by specics and counted to ensure compliance with the salmon bycatch caps for the pellock
fishery. This may provide additional opportunity for observers to provide representative
sampling of the salmon bycatch for genetic analysis, and improve the capability to characterize

the origin of salmon taken as bycatch in the Bering Sea trawl fishery.
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Stock Composition Estimates

Overall, the majority > 85%) of the genetic samples were cellected from the 2010 “A”
season, & time which accounted for over 75% of the total 2010 Chinook bycatch of the Bering
Sea trawl fishery. Genetic stock composition analysis showed the majority of bycatch samples
were from Alaskan stocks predominantly originating from river systems directly flowing into the
Bering Sea. The Chinook salmon bycatch stock composition estimates for the 2010 ¥B” season
differed from those of the 2010 “A™ season, suggesting temporal differences in the available
Chinook salmon stulcks. This was especially apparent for Middle/Upper Yukon stocks (35.9% vs.

2.3%), and the British Columbia/West Coast U5, stocics (3.4% ve. 40.2%).

Application of These Estimates
The extent to which any salmon stock is impacted by the bycatch of the Bering Sea trawl
fishery is dependent on many factors including (1) the overall size of the bycatch, (2) the age of
the salmon caught in the bycatch, (3) the age of the retuming salmon, and (4) the total
escapement of the affected stocks taking into account [ag time for maturity and returning to the
river. As such, a higher contribution of a particular stock one year does not necessarily infer
greater impact than a smaller estimate the next. Efforts to better understand these relaticnships

and their impacts are the subject of additional work.
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APPENDIX

Appendix 1, - Chinook salmon populations in the ADF &G SNP baseline with the regional designations
used in the analyses of this report,

1 Bistraya River | Russia

2 Bolshaya River | Russia

3 Kamchatka River late | Russia

4 Pakhatcha River | Russia

8 Andrealsky River 2 Coast W AK
40 Aniak River 2 Coast W AK
9 Anvik River 2 Coast W AK
34 Arolik River 2 Coast W AK
534 Big Creek 2 Coast W AK
44 Cheeneelnuk River 2 Coast W AK
36 Eek River 2 Coast W AK
45 Gagaryah River 2 Coast W AK
41 George River 2 Coast W AK
10 Gisasa River 2 Coast W AK
7 Golsovia River 2 Coast W AK
33 Goednews River 2 Coast W AK
35 Kanektok River 2 Coast W AK
38 Kisaralik River 2 Coast W AK
42 Kogrukluk River 2 Coast W AK
37 Kwethluk River 2 Coast W AK
51 Mulchatna River 2 Coast W AK
53 MNaknek River 2 Coast W AK
50 Nushagak River 2 Coast W AK
5 Pilgrim River 2 Coast W AK
48 Salmon River - Pitka Fork 2 Coast W AK
43 Stony River 2 Coast W AK
52 Stuyahok River 2 Coast W AK
46 Takotna River 2 Coast W AK
47 Tatlawiksuk River 2 Coast W AK
49 Togiak River 2 Coast W AK
11 Tozitna River 2 Coast W AK
39 Tuluksak River 2 Coast W AK
6 Unalakleet River 2 Coast W AK
17 Beaver Creek 3 Mid Yukon
18 Chandalar River 3 Mid Yukon
15 Chena River 3 Mid Yukon
12 Henshaw Creek 3 Mid Yukon
14 Kantishna River 3 Mid Yukon
16 Salcha River 3 Mid Yukon
19 Sheenjek River 3 Mid Yukon
13 South Fork Koyukuk River 3 Mid Yukon
27 Big Salmeon River 4 Up Yuken
24 Blind River 4 Up Yuken
20 Chandindu River 4 Up Yukon
21 Klondike River 4 Up Yukon



Little Salmon River
Mayo River
Nisutlin River
Nordenskiold River
Pelly River
Stewart River
Takhini River
Tatchun Creek
Whitehorse Hatchery
Black Hills Creek
King Salmon River
Meshik River

Milky River

MNelson River
Steelhead Creek
Anchor River
Ayakulik River
Benjamin Creek
Chignik River
Crescent Creek
Crooked Creek
Deception Creek
Deshka River

Funny River

Juneau Creek

Karluk River
Kasilof River mainstem
Kenai River mainstem
Killey Creek
Ninilchik River
Prairie Creck

Slikok Creek
Talachulitna River
Willow Creek

Bone Creek

E. Fork Chistochina River
Gulkana River
Indian River

Kiana Creek

Manker Creek
Mendeltna Creek
Otter Creek

Sinona Creek

Tebay River

Tonsina River

Big Boulder Creek
Kelsall River

King Salmon River
Klukshu River

Situk River

Tahini River
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Up Yukon
Up Yukon
Up Yuken
Up Yuken
Up Yukon
Up Yukon
Up Yukon
Up Yukon
N AK Pen
N AK Pen
N AK Pen
N AK Pen
N AK Pen
N AK Pen
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
NW GOA
MW GOA
NW GOA
NW GOA
NW GOA
NW GOA
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
NE GOA
NE GOA
NE GOA
NE GOA
NE GOA
NE GOA
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Hatchery
Andrews Creek

Blossom River

Butler Creek

Chickamin River

Chickamin River - Little Port Walter

Chickamin River - Whitman Lake Hatchery

Clear Creek

Cripple Creek

Crystal Lake Hatchery
Dudidontu River

Genes Creek

Hidden Falls Hatchery
Humpy Creek

Kerr Creek

Keta River

King Creek

Kowatua River

Little Tatsemenie River
Macaulay Hatchery
Medvejie Hatchery
MNakina River

Tahltan River

Unuk River - Deer Mountain Hatchery
Unuk River - Little Port Walter
Upper Nahlin River

Big Qualicum River
Birkenhead River spring
Bulkley River

Chilko River summer
Clearwater River summer
Conuma River
Damdochax Creek
Ecstall River

Harrison River

Kateen River

Kincolith Creek

Kitimat River

Klinaklini River
Kwinageese Creck

Louis River spring
Lower Adams River fall
Lower Atnarko River
Lower Kalum River
Lower Thompson River fall
Marble Creek

Middle Shuswap River summer
Morkill River summer
MNanaimeo River

Mechako River summer
Nitinat River

colon number

s

NE GOA
Coast SE AK
Coast 5E AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
Coast SE AK
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC
BC



0 DBE Creek

e

Porteau Cove
Quesnel River summer

Quinsam River

Robertson Creek

Salmon River summer

Sarita River

Stuart River summer

Sustut River

Torpy River summer

Wannock River

Alsea River fall

Carson Hatchery spring

Eel River fall

Forks Creek fall

Hanford Reach

Klamath River

Lower Deschutes River fall

Lyons Ferry Hatchery summer/fall
Makah National Fish Hatchery fall
McKenzie River spring
Sacramento River winter

Siuslaw River fall

Soos Creek Hatchery fall

Upper Skagit River summer

BC

West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
West Coast US
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Executlyes summary

Executive Summary

This executive summary summarizes the draft Bering Sea Chum Salmon prohibited species catch (PSC)
Management Environmental Assessment {EA) and Regulatory Impact Review (RIR). The EA and RIR
provide decision-makers and the public with an evaluation of the predicted environmental, social, and
sconomic effects of alternative measures to minimize non-Chinogk (primarily chum and referred herein
as such) PSC in the Bering Sea pollock fishery. The area of the fishery and major river systems are
depicted in Figure ES-1.

The proposed aclion is to amend the Bering Sea Aleutian Islands groundfish fishery management plan
(FMP) and federal regulations to establish new measures to reduce chum salmon bycatch in the Bering
Sea pollock fishery to the extent practicable while achieving optimum yield. The proposed action is
focused on the Bering Sea pollock fishery because thus fishery catches the majority of the chum salmon
taken incidentally as bycatch in the Bering Sea and Aleutian Islands (BSAI) groundfish fisheries. Since
2005 the pollock fishery contribution to the total non-Chinook bycatch has ranged from 88% in 2010 to
99.3% in 2005.

Any amendment to the FMP must comply with the Magnuson-Stevens Fishery Conservation and
Management Act (Magnuson-Stevens Act) and all other applicable federal laws. With respect to the
Magnuson-Stevens Act, the amendment must be consistent with all ten national standards. The most
relevant for this action are National Swandard 9, which requires that conservation and management
measures shall, to the extent practicable, (A} minimize bycatch and (B) to the extent bycatch cannot he
avoided, minimize the mortality of such bycatch; and National Standard |, which requires that
conservation and management measures prevent overfishing while achieving, on a continuing basis, the
optimum vield from each fishery for the United States fishing iodustry., The Magnuson-Stevens Act
defines optimum yield as the amount of harvest which will provide the greatest overall benefit to the
Nation, particularly with respect to food production and recreational opporunities, and taking into
account the protection of marine ecosystems. Therefore, this action must minimize chutn salmon bycatch
in the Bering Sea pollock fishery to the extent practicable while achieving optimum yield. Minimizing
chum salmon bycatch while achieving optimum yield is necessary to maintain a healthy marine
ecosystem, ensure long-term conservation and abundance of chum salmon, provide maximum benefit to
fishermen and communities that depend on chum salmon and pollock resources, and comply with the
Magnuson-Stevens Act and other applicacle federal law,

Several management measures are cwrently used to minimize chum salmon PSC in the Bering Sea
pollock fishery. Chum salmon taken incidentally in groundfish fishenes are classified as prohibited
species and, as such, must be either discarded or donated through the Prohibited Species Donation
Program. In the mid 1990s, NMFS implemented regulations recommended by the Counci! to control the
bycatch of chum salmon taken in the Bering Sea pollock fishery. These regulations established the Chum
SSA and mandated vear-round accounting of chm salmon bycatch in the trawl fisheries. An exemption
to this closure for the pollock fishery was enacted in regulation in 2007 {and through an exempted fishmg
permit in 2006) provided the fleet participated in a rolling Hot spot closure program. The Council is now
considering whether additional management measures are needed to minimize the bycatch of chum
salmon in the Bering Sea pollock fishery,

Note that throughout this document chum salmon bycatch is referred to as chum salmen prohibited
species catch (PSC) wherever possible. PSC is a specific definition under the BSAI groundfish FMP and
as such any ‘bycatch’ of salmon species is referred to by it’s FMP-level definition to indicate it’s status
under the FMP. By Magnuson Act definition this chum salmon is taken as bycaich in the potlock fishery,

ES-3
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however in deference to the specific BSA] FMP designation the specific term used in this analysis of
bycatch is “PSC’.

This EA examines three alternatives to reduce chum salnton PSC in the Bering Sea pollock fishery. The
EA evaluates the environmental consequences of each of these alternatives with respect to four resonrce
categories:

Pollock

Chum salmon

Chinogk salmon

Other Marine Resources including groundfish species, ecosystem component species,
marine mammals, seabirds, essential fish habitat and marine ecosystem.

The RIR evaluates the social and economic consequences of the altematives with respect to three major
issnes:

» economic impacts and net benefits to the Nation

* Alaska Native, non-native minority, and low income populations

» fisheries managetnent and enforcement

Bering Sea Pollock Fishery

The pollock fishery in waters off Alaska is the largest U.S. fishery by volume. The economic character of
the fishery derives from the products produced from pollock: roe {epgs), sutimi, and fillet products. In
2009, the total value of pollock was an estimated $1.03 billion, This increased to £1.06 billion 1n 2010.
Table ES-1 shows the number of participating vessels in the Bering Sea pollock fishery and the pollock
total allowable catch (TAC) in metric tons from 2003 to 2011,

Table ES-1. The oumber of participating vessels in the Bering Sea pollock fishery, the pollock total
allowable catch (TAC) in mettic tons (t), and the pumber of non-Chinook {chum) salmon
taken as bycatch from 2003 to 2011.

Non-Chingok

Year Number of pollock Polleck {(chun)
fishing vessels TAC (t) salmon PSC

(numbers of fish)

2003 110 1,491,760 189,i85
2004 113 1,492,000 440,468
2005 109 1,478,000 704,552
2006 105 1,487,756 309,630
2007 108 1,394,600 93,783
2008 108 1,000,600 15,267
2009 106 815,000 46,127
2010 104 213,000 13,222
2011 104 1,252,000 191,445

Until 1998, the Bering Sea polleck fishery was managed as an open access fishery, commonly
characterized as a "race for fish.” In October 1998, Congress enacted the American Fisheries Act {AFA)
to rationalize the fishery by identifying the vessels and processors eligible to participate in the Bering Sea
pellock fishery and allocating specific percentages of the Bering Sea directed pollock fishery TAC among
the commpeting sectors of the fishery. Each year, NMFS apporiions the pollock TAC among the inshore
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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). Typically, the fleet targets roe ~beating females in the A season and
harvests the A season TAC by early April. The B season fishery focuses on pollock for filet and surimi
markets and the fleet harvests most of the B season TAC in September and October.

The AFA also allowed for development of pollock fishing cooperatives. Ten such cooperatives were
developed as a result of the AFA: seven inshore CV cooperatives, two offshore CP cooperatives, and one
mothership cooperative. Catcher vessels in the inshore CV sector deliver pollock to shorebased
processors, Catchet/processors harvest and process pollock on the same vessel. Catcher vessels in the
mothership sector deliver pollock o motherships, which are processing vessels.

The CD(Q Program was created to improve the social and economic conditions in coastal western Alaska
communities by facilitating their economic participation in the BSAI fisheries, which had developed
without significant participation from rural western Alaska communities. These fisheries, including the
Bering Sea pollock fishery, are capital-intensive and require large investments in vessels, infrastructure,
processing capacity, and specialized gear. The CDQ Program was developed ta redistribute some of the
BSAI fisheries’ economic benefits to adjacent communities by allocating a portion of commercially
inportant fisheries to six groups representing those communities as fixed shares of groundfish, halibut,
crab, and prohibited species catch. These allocations, in turn, provide an opportunity for residents of these
cormunities to both participate in and benefit from the BSAT fisheries through revenues derived from the
fisheries, employment, capital projects, and fisheries infrastructure, Currently, NMFS allocates 10 percent
of the pollock TAC annually and the seasonal proportion of the Bermg Sea Chinook salmon prohibited
species catch limit to the CDQ Program as follows: A season 9.3% of the overall A season proporticn
and B season 5.5% of the seasonal proportion.
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Figure ES-1. Map of the Bering Sea and major connected salmon producing rivers in Alaska and
Northwest Canada

Salmon Bycatch in the Bering Sea Pollock Fishery

Pacific salmon are caught incidentally in the Bering Sea pollock fishery. Pollock is harvested with fishing
vessels using trawl gear, which are large nets towed through the water, Salmon in the Bering Sea occur in
the same locations and depths as pollock and are, therefore, caught in the nets as fishermen target pollock.
Of the five species of Pacific salmon, Chinook salmon (Oncorfvnchus tshawyischa) and chum salmon
(0. keta) are caught most ofien in the pollock fishery. Chinook salmon is caught during both ‘A’ and *B’
seasons of the fishery while chum salmon are caught almost exclusively in the *B” season.

Salmon are culturally, nutritionally, and economically significant to Alaska communities (see RIR
Chapter 3). 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. Thercfore, NMFS manages
Chinook salmon and all other species of salmon (a category called non-Chinook salmon and here in this
analysis summarized as ‘chum’ due to it being comprised of over 99% chum salmon) as prohibited
species in the BSAI groundfish fisheries, including the Bering Sea pollock fishery. As a prohibited
species. salmon must be avoided as bycatch, and any salmon caught must either be donated to the
Prohibited Species Donation Program 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.
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The Council took action in 2009 on management measwes for Chinook salmon under the Amendment 91
Chinook salmon PSC management program. The program imposes a dual cap system which is divided by
sector and season. The program includes an annual ‘high cap’ of 60,000 fish and a lower cap of 47,591
fish. Antiual Chinook PSC is intended to remain below the lower cap to avoid penalty. Should any sector
exceed its proportion of the lower cap 3 times in a rolling 7-year period, it would then be held to this
lower cap only for all future years. In order to fish under the dval cap system (as opposed o solely the
lower cap) sectors much participate in incentive program agreements (IPAs) that are approved by NMFES
and are designed for further bycatch reduction and individuwal vessel accountability, This program was
implemented in January 2011, thus the fishery has operated under the new program for one year.

Several management measures have been used previously to reduce salmen PSC in the Bering Sea
pollock fishery. In the early-19%90s, the Chum Salmon Savings Area was established as a large area
closure in the Bering Sea in August and further closed when triggered by a cap of 42,000' non-Chinook
salmon. The savings area was adopted based on areas of high historic observed salmon bycatch rates and
designed 1o avoid areas and times of bigh salmon bycatch.

While chum salmon PSC in the past few years has been declining, numbers reached an historical high n
2005 with approximately 705,000 fish taken as bvcatch in the pollock fishery. Table ES-1 shows the
number of chum salmon PSC from 2003 1o 2011.

The Council started considering revisions 1o existing ¢hum salmon PSC management measures in 2004
when information from the fishing fleet indicated that it was experiencing increases in chum salmon PSC
following the regulatory closure of the Chum Salmon Savings Area. Contrary to the original intent of the
area closure, chum salmon PSC rates appeared to be higher outside of the savings area than inside the
area. To address this problem, the Council examined other means to minimize chum salmon PSC that
were more flexible and adaptive.

Since 2006, the pollock fleet has been exempt from regulatory closures of the Chum Salmon Savings
Areas if they participate in a salmon intercooperative agreement (ICA) with a rolling hotspot system
(RHS). The fleet started the RHS for chum salmon in 2001 (and similarly for Chinook salmon in 2002). It
was intended fo increase ihe ability of polleck fishery participants to minimize salmon PSC by giving
them more flexibility to move fishing operations quickly to avoid areas where they experience high rates
of salmon bycatch. The exemption to area closures for vegsels that participated in the RHS ICA was
implemented in 2006 and 2007 through an exempted fishing permit and subsequently, in 2008, through
Amendment 34 to the BSAI FMP. Since 2006, all AFA cooperatives and all six of the CDQ groups have
participated in 2 salmon bycatch reduction ICA and have been exempt from closures of the Chum Salmon
Savings Area in the Bering Sea.

The Council has taken recent action to minimize PSC of Bering Sea Chinook salmon by recommending
the Chinook salmon PSC management program under Amendment 91. The Council had previously
indicated its prioritization of a Chinook salmon PSC management program in light of high Chinook
salmon PSC in 2007 (with declining trends in chum salmon simultaneously) but indicated that following
action on Chinook salmon, the Council would then examing additional management measures to

' The Chum Salmon Savings Area is closed to pollock fishing from August 1 through August 31 of each year.
Additionaily, if the prohibited species catch limil of 42,000 non-Chinook salmon are caught by vessels using trawl
gear in the Cawher Vessel Operalional Area during the period August 15 through October 14, the Chum Salman
Savings Area remains closed to directed fishing for pollock for the remainder of the period September ! through
Qctober 14, This himit is divided between with CDO and combined non-CD() fisheries.
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minimize chum PSC to the exient practicable. This analysis evalvates three alternatives to meet that
objective.

Chum Salmon stock status

The chum salmon taken as bycatch in the pollock fishery originate from Alaska, the Pacific Northwest,
Canada, and Asian countries along the Pacific Rim. Combined there about 3 billion chum released each
year from hatcheries around the Pacific Rim. The majority of hatchery releases are from Russia and
Japan. Currently the North Pacific groundfish observer program treats hatchery and wild origin chum
salmon the same even though a less than 20% of hatchery fish are released with thermal signatures that
can be identified from otaliths. The percentage of chum salmon in the PSC that are of haichery origin is
unknown but genetic analyses provide estimates of chumn that are Asian versus Alaskan origin. Estimates
are provided in this analysis of the relative stock composition of the chum salmon PSC from broad
regional groupings around the Pacific Rim. The majonity of chum PSC appears to be of Asian origin. For
PSC impact considerations, analyses focus on the impact to Alaska and in particular to PSC astributed to
be from western Alaskan rivers.

Summaries on the status of wild chum salmon stocks in Alaska are presented to provide context of where
issues and concems are highest. These sections include tables of catch, the types of fisheries that the
stocks support, whether escapement goals have been met, and whether there are stock concemns which are
further summatized here {Table ES-2).
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Table E8-2.  Overview of Alaskan chum salmon stock performance, 2011,

Chum salmon  Total run Escapement Subsistence Commercial Sport fishery? Stock of

stock size?  goals met?1 fishery? fishery? “POTTSULYY  concem?

Brislol Bay Below 1of1 Yes Yes Yes No
average

Kuskokwim Bay Average 1 of] Yes Yes Yes No
A Above

Kuskokwim River Average 2of2 Yes Yes Yes No

Yukon River Above 3ol2 Yes Yes, but h!mlcd Yes No

SUMIMET Tun Average by low Chinook

Yukon River fall Above

un i Tof8 Yes Yes Yes No

Eastem Norion Above 1of] Yes Yes Yes No
Sound average

Yes, except Yield

Northem [;zrl}zg HA:M: Fof? Yes Yes Nome concern

Veng Subdistrict {since 2007)

Koizebue Above No 2011 Yes Yes Yes No

average SULVEYS

North Peninsula Below l1of2 Yes Yes Yes Mo
average

South Peninsula Average 4qf4d Yes Yes Yes No

Aleutian Islands nfa n'a Yes Yes Yes MNe

Kodiak Average 2of2 Yes Yes Yes Me

Chignik Average 1 of ] Yes Yes Yes Na

Upper Cook Inlet ~_-D0ve {of i Yes Yes Yes No
average

Lower Cook inlet Average 9of12 Yes Yes Yes Na
Prince William Below

Sound Average 5o0f5 Yes Yes Yes Na
Below

Southeast average Tof8 Yes Yes Yes Neo

| Some aerial survey-based escapement goals were not assessed due to inclement weather or poor survey conditions.

Chum salmeon support subsisience, commercial, personal use, and spori fisheries in their regions of origin.
The State of Alaska Departmnent of Fish & Game manages the commercial, subsistence, sport, and
personal usg salmon fisherigs. The Alaska Board of Fisheries (BOF) adopts regulations through a public
process to conserve fisheries resources and to allocate fisheries resources to the various users. The first
priority for state management is to meet spawning escapement goals to sustain salmon resources for
future generations. The highest priority use is for subsistence under both state and federal law.
Subsistence fisheries management includes coordination with the Federal Subsistence Board and Office
of Subsistence Management, which manages subsistence uses by rural residents on federal lands and
applicable waters under Title VIII of the Alaska National Interest Lands Conservation Act (ANILCA).
Surplus fish beyond ¢scapement needs and subsistence use are made available for recreational, personal
use, and commercial fisheries. Yukon River salmon fisheries management mcludes obligations under an
international treaty with Canada.

Chum salmon serve an integral cultural, spiritual, nutritional, and economic role o the lives of Alaska
Native peoples and others who live in rural communities. For Alaska Natives and others throughout
western and interior Alaska, harvesting and eating wild subsistence foods are essential to personal, social,
and cultural identity, and salmon comprise the majority of subsistence foods harvested and used. In
addition, commercial fishing for chum salmon provides a significant source of income for eany people
who live in remote villages, which often supports the ability to engage in subsistence harvests. For
purposes of the RIR and this action, subsistence harvest by rural Alaskan communities is limited to the
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regions of western Alaska and includes: Norton Scund/Kotzebue {the Arctic Area); the Yukon River,; the
Kuskokwim Area; Bristo!l Bay; and the Alaska Peninsula.

Under Alaska’s subsistence statute, the BOF must identify fish stocks that support subsistence fisheries
and, if there is a harvestable surplus of these stocks, determine the amount of the harvestable surplus that
is reasonably necessary for subsistence uses, and adopt regulations that provide reasonable opportunities
for these subsistence uses to take place. The BOF evaluates whether reasonable opportunities are
provided by existing or proposed regulations by reviewing harvest estimates relative to the “amount

reasonably necessary for subsistence use” (ANS) findings as well as subsistence fishing schedules, gear

restrictions, and other management actions.

The Alaska Board of Fisheries has made ANS findings for salmon throughout the areas under discussion
in the RIR, which provides a perspective on the importance of salmon harvests to subsistence economies
of rural Alaska given that these findings are based upon historical harvest pattems within each fisheries
management area. The number of summer chum salmon harvested for subsistence from the Yukon River
has fallen below the lower limit of the ANS four times between the years 1998 and 2008, Similarly, fall
chum salmon harvests have fallen below the lower limit of the ANS eight times between 1998 and 2008.
In years of poor saltnon abundance, restrictions or closures to the subsistence fishery reduced the harvest
success in order to achieve adequate escapements and likely resulted in the lower bound of ANS ranges
not being achieved. However, in some vears when ANS was not achieved, totzal summer chumn and fall
chumn rons {and other runs) were adequate to provide for subsistence harvests and no additional
restrictions were in place on the subsistence fishery. The importance of salmon for subsistence and other
uses is the subject of Chapter 3 of the RIR.

Description of Alternatives

Chapter 2 describes and compares three alternatives for minirizing ¢chum satmon PSC, including detailed
options and suboptions for each alternative.

Alternative 1: Status Qua (No Action)
Alcernative 2: Hard cap

Alcernative 3: Triggered closure with rolling hotspot exemption

The alternatives anatyzed in the EA and RIR generally involve limits or “caps™ on the number of non-
Chinook (elsewhere in docurnent referred to simply as chum salmon as they comprise over 99% of the
composition of the bycatch) that may be caught in the Bering Sea pollock fishery and closurss of all or a
part of the Bering Sea to pollock fishing once the cap is reached. These closures would oceur when a non-
Chinook salmen PSC limit was reached even if a portion of the poflock TAC has not yet been harvested.
Aliematives 2 and 3 represent a change in management of the pollock fishery because if the non-Chinook
saltnon PSC limits are reached before the full harvest of the pollack allocation, then ditected fishing for
pollock must stop either BS-wide or in a specified area. Under Alternative 3, a closure is proposed to
which the flest would be exempt for participating in an RHS program similar to status qua as well as
options to provide additional triggered closures to participants. Note that the alternatives are not mutually
exclusive and mixing and matching of compenents of each may be done to create a combined
management approach which would represent a new altemative.

Alternative 1: Status Qua (No Action)

Alternative 1 retains the current program of Chum Salmon Savings Area (S5A} closures in the Bering Sea
triggered by separate non-Community Development Quota (non-CDQ) and CDQ non-Chineok salmen
PSC limits, along with the exemption to these closures by pollock vessels participating in a Rolling Hot
Spot intercooperative agreement (RHS 1CA) approved by NMFS. The RHS ICA regulations were
implemented in 2007 through Amendment 84 to the BSAI FMP. The regulations were revised in 2011 to

Es-10
Bering Sea Chumn Salman Bycalch fnfifal Review draft weadnesday, March 21, 2012

~



Executive summary

remove those provisions of the ICA that were for Chinook PSC management given the new program in
place under Amendment 91. Closure of the Chum SSA is designed to reduce the total amount of chum
incidentally caught by closing areas with historically high levels of salmon PSC. The RHS ICA operates
in licu of regulatory closures of the Chum SSA and requires industry to identify and close areas of high
salmon PSC and move to other areas. Only vessels directed fishing for pollock are subject to the Chum
SSA closure and ICA regulations. The ICA for 2011 and the [ist of vessels and CDQ groups participating
in it are appended to this document (Appendix 2).

Chum Salmon Savings Area

Alternative 1 would keep the existing Chum SSA closures in effect (Figure ES-2). The Chum Salmon
Savings Area was established in 1994 by emergency rule, and then formalized in the Fishery Management
Plan for Groundfish of the Bering Sea and Aleutian Islands Management Arca (BSAI FMP) in 1995
under Amendment 35 (ADF&G 1995) This area is closed to all trawling from August | through August
31. Additionally, if 42,000 non-Chinook salmon are caught in the Catcher Vessel Operational Arca
(CVOA) during the period August 15 through October 14, the area remains closed for the remainder of
the period September | through October 14. As catcher/processors are prohibited from fishing m the
CVOA duning the B season, unless they are participating in a CDQ fishery. only catcher vessels and CDQ
fisheries are affected by the PSC limit. (Figure ES-2).

N 176"W 172'W
BO'N i
| a0
B8N
56'N
54°'N
176°W 172w

Figure ES-2. Chum Salmon Savings Area (CSSA), shaded. and Catcher Vessel Operational Arca
(CVOA), dashed line.

PSC limits for the CDQ Program

Under the status quo, the CDQ Program receives an annual allocation of 10.7 percent of the Bering Sea
non-Chinook salmon PSC limits as a prohibited species quota (PSQ) reserve. The non-Chinook PSQ
reserve is 4,494 salmon annually and the remaining 37,506 non-Chinook salmon make up the PSC limit
for the non-CDQ pollock fisheries. NMFS further allocates the PS0Q reserves among the six CD(Q groups

Es-11
Bering Sea Chum Salmon Bycatch Initial Review draft Wednesday, March 21, 2012



Execulive surrlrnénur

based on percentage allocations approved by NMFS on August 8, 2005. More information about the CDQ -
allocations is in a Federal Register notice published on August 31, 2006 {71 FR 51804). For non-Chinook
salmon, the percentage allocations of the PSQ reserve among the CDQ groups are as fellows:

Aleutian Pribilof Island Community Development Association (APICDA) 14%
Bristol Bay Economic Development Corporation (BBEDC) 21%
Central Bering Sea Fishermen’s Association (CBSFA) 5%

Coastat Villages Region Fund (CVRF) 24%
Norton Sound Economic Development Corporation (NSEDC} 22%
Yukon Delta Fishery Development Corporation {YDFDC) 14%

Unless exempted because of participation in the RHS ICA, a CDQ group is prohibited from directed
fishing for pollock in the Chum SSA when that group’s non-Chinook salmon PSQ is reached. NMFS does
not issue fishery closures through rulemaking for the CD{Q groups. All CDQ groups are participating in
the RHS ICA approved in 2011, so they currently are exempt from closure of the Chum SSA.

Rolling Hotspot System Intercooperative Agreement

Regulations implemented under Amendment 84 to the BSAI FMP exempt vessels directed fishing for
polieck from closures of both the Chum and Chinook Salmen Savings Areas if they participate in an RHS
ICA approved by NMFS {(NPFMC 2005). The flext voluntanly started the RHS program in 2001 for
chum salmen and in 2002 for Chinook salmon. The exemption to regulatory area closures for vessels that
participated in the RHS was implemented i 2006 and 2007 through an exempted fishing permit. The
Neorth Pacific Fishery Management Council (Council) developed Amendment 84 to attempt to resolve the
bycatch problem through the Ametican Fisheries Act (AFA) pollock cooperatives. These regulations were
mmplemented in late 2007 and the first RHS ICA approved by NMFS under these regulations was in effect
starting in January 2008 (Appendix 2). The 1CA was amended for the 2011 season to remove regulations r
related to the Chinook SSA (and all provisions under the ICA related to Chinook bycatch management)
following implementation of Amendment 91.

Chincok Salmon PSC Management Measures under Amendment 91

The Council took final action on Amendment 91, Chinocok salmon PSC management measures in the
Bering Sea pollock fishery in April 2009. NMFS approved regulations implementing Amendment 91 on
August 30, 20190 (72 FR 53026), and the fishery has been operating under the requirements since January
2011. Amendment 91 esiablished two Chinook salmon PSC limits (60,000 Chincok salmon and 47,591
Chinook salmon) for the Bering Sea pollock fishery, For each PSC [imit, NMFS issues A season and B
season Chinook salmon PSC zllocations to the catcher/ processor sector, the mothership sector, the
inshore cooperatives, and the CDQ groups. When a PSC allocation is reached, the affected sector, inshore
cooperative, or CD{) group is required to stop fishing for pollock for the remainder of the season even if
its pollock allocation bad not been fully harvested.

NMFS issues transferable allocations of the 60,000 Chinook salmon PSC limit to those sectors that
participate in an incentive plan agreement {IPA) and remain in compliance with the performance
standard. Sector and ceoperative allocations would be reduced if members of the sector or cooperative
decided not to participate in an IPA. Vessels and CDX} groups that do not participate in an IPA fish under
a restricted opt-out allocation of Chinook salmon. If a whole sector does not participate in an IPA, all
members of that sector would fish under the opt-out allocation.

The IPA component is an innovative approach for fishery participants to design industry agreements with
incentives for each vessel to avoid Chinook salmon bycatch at alt times and thus reduce bycatch below
the PSC limits. To ensure participants develop effective IPAs, the final rule required that participants i
submit annuval reports to the Council that evaluate whether the IPA is effective at providing incentives for
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vessels to avoid Chinook salmon at all times while fishing for pollock. The sector-level performance
standard ensures that the [PA is effective and that sectors cannot fully harvest the Chinook salmon PSC
allocations under the 60,000 Chinook salmon PSC limit in most years. Each year, sach sector is issued an
annua) threshold amount that represents that sector’s portion of 47,591 Chinook salmon. For a sector to
continue to receive Chinpok salmon PSC allocations under the 60,000 Chinook salmen PSC limit, that
sector must not exceed its annual threshold amount three times within 7 consecutive years. If a sector fails
this performance standard, it will permanently be allocated a portion of the 47,591 Chinook salmon PSC
limit. Under Amendment 91, NMFS would issue transferable allocations of the 47,591 Chinook salmon
PSC limit to all sectors, cooperatives, and CDQ groups if no IPA is approved, or to the sectors that
exceed the performnance standard.

Alternative 2: Hard cap (PSC limit)

Alternative 2 would establish separate churn salmon PSC limits for the pollock fishery in the B season.
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 1 {(Option 1b). Only those non-Chinook 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 salmen bycatch allocations can be transferred among sectors, and (4) whether and
how the cap is allocated to and transferred among catcher vessel (CV) cooperatives.

Setting the Hard Cap

Component 1 would establish the annual PSC limit based upon a range of numbers as shown below.
Component 1 sets the overall cap; this could be either applied at the pollock fishery level to the CD{Q and
non-CDQ fisheries {not allocated by sector within the non-CDQ sectors), or may be subdivided by sector
(Component 2} and the inshore sector allocation furtber allocated among the inshore cooperatives
(Component 4).

Range of numbers for a hard cap

There are two options considered under the establishment of a non-Chinook PSC litit for vessels fishing
in the directed pollock fishery. These options differ by whether the cap is established for the entire B
season (Option 1a} or for June and July only (Option 1b).

Option la: Apply a non-Chinook FPSC Iimif (o vessels participating in the directed pollock fishery for the
entive B season

Under this option the hard cap (non-Chinook PSC limit) would be established for vessels fishing m the
directed pollock fishery according to the range of suboptions as shown below and would be applicable for
the entire B season. Once reached, this cap would requure all vessels affected by the cap to stop fishing for
the remainder of the season.

The range of non-Chinook salmon PSC hard caps considered is shown below. As shown below, the CDQ
Program would be allocated 10.7 percent of the fishery level cap with the remainder allocated to the
combined non-CD}Q) fishery.
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Range of suboptions for Option la cap for non-Chinook with allocations for CDQ Program
(10.7%) and remainder for non-CDQ fishery (89.3%)

Non-Chinook CDG Non-CDQ
1) 50,000 5,350 44,650
ii} 75,000 8,025 66,975
iii) 125,000 13,375 111,625
iv} 200,000 21,400 178,600
v) 300,000 32,100 267,900
vi} 353,000 37,771 315,229

For analytical purposes only, a subset of the cap numbers included mn the six suboptions will be used in
the impact analysis to assess the impacts of operating under a given hard cap. This subset approximates
the upper and lower endpoints of the suboption range, and a midpoint (in bold above).

Option 1b: Apply a non-Chinock PSC limit to vessels participating in the directed polfock fishery during
June and July

Under this option the hard cap (non-Chinook PSC limit} would be established for vessels fishing in the
directed pollock fishery during June and July. Once reached, this cap would require all vessels affected by
the cap te stop fishing until Angust 1.

The range of cap suboptions under Option 1b are shown in the table below. They represent the proportion
of non-Chinook PSC caught in June and July relative to the B season total during 2003 through 2011.
Bolded suboptions represent the subset for the analysis.

Range of suboptions for Option 1b cap for non-Chinook with allocations for CDQ Program
(10.7%) and remainder for non-CDQ) fishery (89.3%)

Non-Chinook CDQ Non-CD()
() 15,600 1,669 13,931
23 23,400 2,504 20,896
3) 39,000 4,173 34,827
4) 62 400 6,677 55,723
5) 93,600 10,015 83,585
0) 110,136 11,785 98,351

Apportioning the hard cap

The hard caps could be apportioned as:
¢ fishery level caps for the CDX) fishery and the non-CD{) fishery;
¢ sector level caps for the three non-CDQ) sectors: the inshare CV sector, the mothership sector, and
the offshore CP sector; and
s cooperative level caps for the inshore CV 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 CDM) group level, as occurs
under status quo. The hard caps could be apportioned to sectors as sector level caps based on the
petcentages in Table ES-3. Non-CDY) sector level caps would be managed by NMFS with inseason
actions to close the fishery once the cap was reached.
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The inshore CV sector level cap could be allocated to cooperatives and the inshore CV limited access
fishery. The cocperative transferable allocation amounts would be based on the proportion of pollack
allocations received by the cooperatives.

For analytical purposes, a subset of the sector level cap options (shown in bold) providing the greatest
contrast is used for detailed analysis.

Table ES-3. Sector percentage allocations resulting from options 1-6. The allocation included for
analytical purposes are shown in bold.

Time Period for Average % historical:  CDQ Inshore  Mothership  Offshore
Option pro-tata (5 CPs
NA {AFA) 1 0:100 10.0% 45.0% 9.0% 36.0%
2007-200% 2 100:0 4.4% 75.6% 5.6% 14.4%
3 75:25 5.8% 67.9% 6.5% 19.8%
4i 50:50 7.2% 60.3% 7.3% 25.2%
31 23:75 8.6% 32.6% 8.2% 30.6%
2005-2009 2Zii 100:0 3.4% 81.5% 4.0% 11.1%
3ii 75:25 50% 72.4% 5.3% 17.3%
4ii 50:50 6.7% 63.3% 6.5% 23.6%
5ii 25:75 8.3% 54.1% 7.8% 29.8%
2000-2009 2iii 100:0 4.4% 76.0% 6.2% 13.4%
3iii 7525 5.8% 68.3% 6.9% 19.1%
4iii 50:50 7.2% 60.5% 7.6% 24.7%
Siii 2575 8.6% 52.8% 8.3% 30.4%
1997-2009 2iv 100:0 4.4% 74.2% 7.3% 14.1%
3iv 7525 5.8% 66.9% 7.8% 19.5%
4iv 50:50 12% 59.6% 8.2% 25.0%
Siv 25758 8.6% 52.3% 8.6% 30.5%
suboption(10.7% to CDQ) 6 NA 10.7%  44.77% 8.77% 35.76%

Transfers and Rollovers

To provide sectors and cooperatives more opportunity to fully harvest their pollock allocations,
Alternative 2 could include the ability to transfer sector and cooperative allocations and/or rollover
unused salmon bycatch {Table ES-4).

If the Council determines that sector level caps should be issued as transferabie allocations, then these
entities could request NMFS to move a specific amount of a salmon bycatch allocation from one entity’s
account to another entity’s account during a fishing season. Transferable allocations would not constitute
a “use pnvilege” and, under the suboptions, only a portion of the remaining salmon bycaich could be
transferred. If NMFS issues the sector level cap as a transferable allocation to a legal entity representing
all participants in that sector, that entity would be prohibited from exceeding its allocation and would be
subject to an enforcement action if it exceeded its allocation.

Under the sector rollover option, rollovers would occur when a sector has harvested all of its pollock
atlocation but has not reached its seasonal sector level Chinook salmon bycatch cap, NMFS would move
the unused portion of that sector’s cap to the sectors still fishing in that season.
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Table ES-4. Transfers and rellovers options for Alternative 2, hard caps.

| Option | Provision
Mo transfer of salmon
Sector transfers Option | Caps are transferable among sectors in a fishing ssason
Suboption Maximum amount of transfer limited to the | a | 50%
following percentape of salmon remaining: b | 70%
c | 90
Sector rollover Option 2 NMFS olls over unused salmon bycatch to seciors still
fishing in a season, based ¢n proportion of pollock remaining
to be harvested
Cooperative Option 1 Lease pollock ameng cooperatives in a season or a year
transfers Oplion 2 Transfer salmon bycaich in a seagon
subaption Maximom amount of tmnsfer limited to the |8 | 50%
following percentape of salmon remaining: b | T0%
¢ | 9%

A summary of the Alternative 2 Components, option and suboptions for analysis is shown in Table ES-5

below.
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Table ES-5. Alternative 2 components, options, and suboptions for analysis.

Setting the hard|Option la: Cap| Non-Chineok CcDQ Noo-CDOQ)
cap established for B scason. total
(Component 1) | Select cap from a range of 50.000 5 350 44 650
numbers* - - -
200,000 21,400 178,600
353,000 37,771 315,229
Option 1h: Cap 15,600 1,669 13,931
established for June and 52 400 6.677 55 773
July. ’ - .
Select cap from a range of] 110,136 11,785 98,351
munbers*
Sector allpcation | Ranpe of sector| CDO) Inshore CV Mothership Offshore CP
(Component 2)* |allocations®
Option 2ii 6.7% 63.3% 6.5% 23.6%
Option 4if 3% T0% 6% 21%
Option 6 10.7% 44.77% 3.7 35.76%
Sector transfers|No transfers {Component 3 nol selected)
and rollovers | Option 1 Caps are transferable among sectors and CDQ groups within a fishing
{Compouent 3) season
Suboption: Maximum amount of transfer a 5%
limited to; b 0%
c 0%
Option 2 NMFS rolls over unused salmon PSC to sectors still fishing in a
season, based on proportion of pollock remaininﬁ 1o be harvested.
Cooperative Ne allocation Allocation managed at the inshore CV sector level, (Component 4 not
Allocation  amd selected)
transfers Allocation Allocate cap to each cooperative based on thal cooperative’s
(Component 4) proportion of pollock allocation.
Oplion: Cocperative| Option 1 | Lease pollock among cocperatives in 8 seascn or & year
Transfers Option 2 | Trapsfer salmoen PSC {industry initiated)
Suboption Maximum amount of transfer limited (o a 0%
the following percentage of salmon remaining: b 0%,
C 5%

Alternative 3-Closure with RHS exemption and Trigger closure options for participants

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
would encompass the area of the Bering Sea where historically 80 percent of non-Chinook prohibited
species catch occurred from 2003 through 2011 B season {Figure ES-3). The trigger caps that would close
this area are described below. The area closure would apply to pollock vessels that are not in an RHS
system when total non-Chinook salmon P5SC from all vessels (those in an RHS system and those not in an
RHS system) reaches the trigger cap level. The trigger cap would be allocated between the CDH) and non-
CDQ pollock fisheries, as currently is done under status quo. The non-CDH}) allocation of the trigger cap
would not be funther allocated among the AFA sectors or inshore cooperatives, unless options to do so
were selected under Components 2 through 6.

Component 1 of this alternative sets the tripger PSC cap level for this large scale closure. PSC from all
vessels will accrue towards the cap level selected. However if the cap level is reached, the triggered
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closure would not apply to participants in the RHS program. Under Component 2, however, in addition to
the large closure for non-RHS participanis, a select triggered area closure would apply to RHS
participants. Four options of triggered closure areas and time frames are provided under Component 2.
Component 3 then sets the trigger PSC cap level for the area selected under Component 2,
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Figure ES-3.  Sclected area closures covering 80% of B season 2003 through 2011 chum bycatch.

Component 1: 80% Closure aggregate trigger PSC cap levels

The range of non-Chinook salmon PSC caps considered is shown below. As listed here, the CDQ sector
allocation of the fishery level cap would be 10,7 percent, with the remainder apportioned to the combined

non-CDQ fishery,

Range of suboptions for trigger PSC cap levels for non-Chinook with allocations for CDQ
(10.7%) and remainder for non-CDQ fishery.

Non-Chinook CDhQ Non-CDO
1) 25,000 2,675 22,325
2) 50,000 5,350 44,650
3) 75,000 8.025 66,975
4) 125,000 13,375 111.625
5) 200,000 21,400 178,600

For analytical purposes only, a subsel of the cap levels included in the six suboptions were used in this document to assess the impacts of
operating under a given hard cap. This subsct approximates the upper and lower endpoints of the suboption range, and a midpoint (bolded),

NMFS would issue pollock fishery closures once either the non-CDQ fishery or a non-CDQ sector
reached its salmon bycatch limit. Vessel operators would be prohibited from directed fishing for pollock
in a non-Chinook salmon savings arca once NMFS closed the area to a fishery or sector. The CDQ sector
would not be subject to pollock fishery closures; instead, CDQ groups would have to stop fishing for
pollock in the closed areas once they had reached their non-Chinook bycatch allocation.
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Vessels participating in the RHS would operate under a different fishery level cap than any vessels not
participating in the RHS. NMFS would continue to manage triggered area closures for vessels not
participating in the ICA as described in status quo. Vessels participating in the RHS would be exempt
from NMFS’s area closures, and would instead be subject to the RHS closures.

The process currently used to monitor salmon PSC and issue salmon savings area closures would
continue for these closures. NMFS would have to determine whether a vessel was directed fishing for
pollock and then mateh that vessel with its fishery component (CDQ or non-CDQ) or sector, NMFS
currently uses a combination of VMS, industry reported catch information, and observer data to monitor
vessel activities in special management areas, such as habitat conservation areas and species-specific
savings areas (e.g., salmon savings area), These data sources are used by NMFS on a daily basis to
monitor fishery limits. Information from VMS is useful for determining vessel location in relation to
closure areas, but it may not conclusively indicate whether a vessel is fishing, transiting through a closed
arca, or targeting a particular species.

Component 2: Trigger closure areas and timing for RHS participants:

In additien to the RHS, vessels in the RHS system would be subject to:
Option | a trigger closure encompassing 80% of histarical non-Chinook salmon PSC estimates.

Suboption la) Trigeer closure would apply for the B season (June-October: Fipure ES-4

TEW 172°'W 168°W 164"W 160°W 156™W

Figure ES-4, Selected area closures covering 80% of B season (Option la) 2003-2011 chum bycatch,
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Suboption 1b) Trigger closure would only apply in June and July (Figure ES-4).
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Figure ES-5. Selected area closures covering 80% of June-July (Option 1b) 2003 through 2011 chum
bycatch,

Option 2: a trigger closure encompassing 60% of historical non-Chinook salmon PSC estimates

Suboption 2a) Trigeer closure would apply for the B season (June-October; Figure ES-6).
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Figure ES-6. Selected area closures covering 60% of B season 2003 through 2011 chum bycatch.
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Suboption 2b) Trigeer closure would only apply in June and July (Figure ES-T).
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Figure ES-7. Selected arca closures covering 60% of June-July 2003 through 2011 chum bycatch.

Component 3: PSC cap levels for trigger closures for RHS participants

PSC cap level options for a given closure selected under Component 2 are shown below. Note that caps
for both Option | and Option 2 under Component 2 are shown. 1f Suboption 1b or 2b is selected, then the

June-July cap would reflect the proportion of bycatch in June and July.

Range of suboptions for trigger PSC cap levels for non-Chinook with allocations for CDQ
(10.7%) and remainder for non-CDQ) fishery for RHS participants.

Total Annual cap June-July eap (Option 1b or 2b)
{Option 1a or 2a) CDQ Non-CDQ Total June/July CDQ Non-CDQ
1) 25,000 2.675 22,325 7,800 R35 6,965
2) 50,000 5.350 44,650 15,600 1.669 13,931
3) 75,000 8,025 66,975 23,400 2,504 20,896
4) 125,000 13,375 111,625 I 39,000 4173 34,827
5) 200,000 21.400 178,600 | 62.400 6,677 55,723

Component 4 and 5 : Sector allocation of trigger cap for RHS participants and
cooperative provisions

Sector allocation options and cooperative level provisions under aLternative 3 are the same as those listed
under Altcrnative 2,

A summary of the Alternative 3 Components, option and suboptions for analysis is shown in below
(Table ES-6).
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Table ES-6. Summary of Alternative 3 componenis, optigns and suboptions.

FSC Cap levels
for closure
selected under
Component 2 for

for B season
closure

Compoanent Area Trigzered closure encompassing 80% of hislorical PSC. Participants in RHS
1:Fleet PSC would be exempt from the regulatug closute if 1riEEered.
management Option 1: cap Select a cap from a range of numbers: 25,000 -200,000
with non-
participant
triggered closure
Option 1: Area | Triggered closure encompassing 80% of historical PSC for all RHS
&% parlicipants
Suboption a: | Applies to remainder of B season if wiggered
c A liming
T:il;gp:r“m:f.‘lnsur; Sgb?pﬁun b Applies in June and July if triggered
area and timing Tlm}ng : - —
for RHS Option 2: Area Tng‘gt:':rcr.l closure encompassing 60% of historical PSC for all RHS
participants 60% parficipants
Suboption a: | Applies to remainder of B season if wrigpered
liming__
Suboption b: Applies in June and July if riggered
lirniJJE
Option la: PSC
Component 3: cap established

Select cap from range of numbers: 25,000 - 200,000

Option 1b: PSC
cap established

Select vap from range of numbers: 7,800 — 62,400

RHS participants | for Junie/July

proponion

Ragge of sector :

allocations™: cDQ Inshore CV Meothership Oftshore CP
Cnmponenf & DptiDI‘l. 1 10.0% 45.0% 9.0% 36.0%
iz Cap o | OPtion 20 6.7% 63.3% 6.5% 23.6%
seclors Oplion di1 10.7% 44 T7% £.77% 35.76%

Oplion & 3.4% 81.5% 4.0% 11.1%

Component  5:
Sector transfers
and rollovers

No transfers (Compoenent 5 nol selected)

Option | Caps are transferable among seclors and CDN) proups within a fishing season
Suboption; Maximum amount of transfer limited to: a 50%
b F0%
¢ Hle
Option 2 NMFS reallocates unused salmon PSC to sectors still fishing in a season, based

on proporion of pollock n:maininE 10 be harvested.

No allocation

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

Component 6: Allgcation Allecate cap to each inshore cooperative based on that cooperative’s proportion
Inshore of palleck allacation.
Cooperative Oplion: Option 1 Lease pollock among cooperalives in a season or 8 year
Allocation  snd | Cooperative Option 2 Transfer salmon PSC (industry initialed)
transfers Transfers Suboption Maximum amoum of &ansfer limited 1o the 2 S0%
following percentage of salmoen remaining: b 0%
O%%
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Comparison of Alternatives

The following section provides an gverview of the three broad altematives under consideration and the
over-arching management measures that would be imposed under each.

Table ES-7 compares the three alternatives, the relative time frame of the management measures being
considered by alternative or multiple options within alternatives where applicable, and the action under
consideration. Both Alternatives 2 and 3 have options for 2 management action enacted in June and July
only as compared to a similar action enacted for the entire B season. Mote that the alternatives are not
mutaally exclusive thus measures for one alternative may be combined with those in another to form an
additional aliernative for consideration. For example, a June-July hard cap under Alternative 2
{Alternative 2, Component 1, Option 1b) could be combined with the B season closure to non-parlicipants
in the RHS system under Alternative 3 Component 1 to form a new manapement system that conld be
analyzed should the Council decide to mix and match amongst alternative components and options o
tailor a specific program and chjective for management.

Table ES-7. Comparison of over-arching management measures under the three alternatives considered
in this analysis
Alternative Timing Management action
{-Stas quo | B season Exefnptiup lo regulatory closure of CSSA (Fig. ES-2) provided
participation 1 currenl RHS program
B season Fishery sectors close for the season when sector-specific cap level is
(Camponent 1, | reached
2-Hard cap Option la)
June-July Fishery sectors close until July 31 when sector-specific cap level is
(Component 1, | reached
Qption 1b)
Closure area applies io Closere Area Basis period
B season Noun-participanis of RHS program | 80% of chum B season
(Component 1) when fishery level caps' reached {Figure ES-3)
B season Participants of RHS program when | 80% of chum B season
{(Component 2, | sector-level caps reached {Figure ES-5)
3-Closure Suboption 1a)
area withy | June-July Participants of RHS program when | 80% of chum Tune-July
RHS (Cnmpgncut 2, | sector-level caps reached {Figure ES-7)
exemplion Suboption 1b} _
B geason Participants of RHS program when | 60% of chum B seasen
{Component 2, | sector-level caps reached (Figure E5-7)
Suboption 2a)
June-July Participants of RHS program when | 60% of chum Jupe-July
{Component 2, | sector-level caps reached (Figure ES-6)
Suboption 2b)

Managing and Monitoring the Alternatives

The observer and monitoring requirements currenily in place 10 account for Chinook salmon PSC under
Amendment 91 also enable NMFS to monitor non-Chinook salmon PSC under a hard cap. Therefore,
NMFS dees not anticipate changes to observer requirements or additional monitering provisions under
either Alternative 2 or 3.

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 Chinook salmon PSC allocations
under Amendment 91. Consistent allocation categoties for Chincok and non-Chinook salmon would
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greatly simplify administrative functions for NMFS and the industry. Existing contracts and application to
NMFS establishing these entitiss could be modified to incorporate the responsibility for receiving and
managing non-Chinook salmon PSC allocations.

Area closures could be managed in a oumber of different ways, depending on the combination of
components and options selected. Trigger closures would require a sector to stop pollock fishing in
certain closure areas when its allocation of non-Chinook salmon PSC is reached. Depending on the
selection of subsequent components in this alternative, salmon may be allocated at the fishery level (CDQ
and non-CD{}), to each sector (inshore, mothership, catcher/processor, and CDQ}, or among the inshore
cooperatives.

Under Alternative 3, participants in the RHS would be exempt from the regulatory closure system.
Monitoring and enforcement of this alternative is similar to stats quo in which ICA members are
managed under the RHS and NMFS closes the trigger area for non-ICA members.

The current census data collection program 15 highly responsive to management needs and provides
timely data, especially considering the logistics of the sectors and varialion in operation type. However,
even with this highly responsive system, a June and July cap results in a very short time period for NMFS
to monitor and insure a timely trigger area closure. NMFS would need to project non-Chineok salmon
harvest during the week required to publish a Federal Register notice and get census information. These
projections may result in a wigger closure being made prior to or after the cap being reached.

If the Council recommends a chum salmon bycatch management program under either Altemnative 1 or
Allernative 3 that provides exemptions to caps or area closures for participants in an approved 1CA,
NMFS will 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 mot include specific
requirements for the enforcement provisions or penalties that the ICA would tmpose on its participants.
Therefore, in the future, under either Alternative | or Alternative 3, the Council could recommend that
federal regulations require the RHS ICA to contain a description of the enforcement provisions and
penaities that the ICA participants agree to assess on themselves for viclation of the ICA provisions.
However, the regulations could not mclude specific requirements for what these penalties must be.

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

Effects of the Alternatives

(Quantitative analysis was completed on the potential 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 wends froin the quantitative
analysis.

The estimated impacts of altemative chum salmon PSC management measures were evaluated by
examining when cap options would have resulted in fishery closures and then estimating the numbers of
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salmon that would have been *saved’ by virtue of the fishery {or sector) closing earlier. The salmon saved
is then compared to the amount of pollock that would have been forgone or diveried te open areas (for
Alternative 3}. The analyses were based on 2003-2011 NMFS observer data combined with NMFEFS
regional office catch-accounting. Component 1 of Alternative 3 imposes a large-scale triggered closure to
which participants in the RHS program are exempt. This component is examined in two ways: l-as a
separate altemative whereby this is the only component selected and thus the RHS program provides the
primary rmanagement tool while the targe-scale area closure provides the incentive to participate in the
RHS, and Z-as the first layer in a series of measures including components 2 through 6 as desirable to
provide additional protection to minimize chum PSC. Alternative 3 was thus analyzed quantitatively two
ways: 1) as a fixed B season closure should all vessels fail to participate in 2 rolling hotspot program
(RHS) to indicate the relative incentive to participate, and 2} with 100% vessel participation in a relling
hotspot program. Additional triggered closures are imposed under Altemative 3 on the participants of the
RHS. For these closures the amount of pollack diverted is estimated in conjunction with the amount of
chum salmon saved. For all the aliernatives the relative catch of Chinook is alse estimated.

Results presented in Chapter 5 include both overall changes in chum salmon PSC due to alternative
management measures, as well as resulting estimates of the ammount of chum salmon that would bave
returned to natal rivers as adult fish.

The RIR examines the costs and benefits of the aliernatives based on the analysis in Chapters 4 and 5 that
estimates the likely dates of pollack fishery closures and thereby retrospectively projects likely forgone
pollock harvest and the number of chum salmeon that may have been saved. Under Alternative 3, the RIR
uses estimates of pollock caught cutside of proposed closure areas. In this way, estimates of direct costs,
in terms of potentially forgone gross revenue due to unharvested pollock, may be compared to the
estimated benefits, in terms of the numbers of chum saimon that would not be taken as bycaich,
Potentially forgone pollock fishery gross tevenue is estimated by tabulating the amount of pollock
historically caught after a closure date and applying established sector and seasonal prices. However, it is
not a simple matter 10 estimate changes in gross revenues due to changes in chum salmon PSC predicted
under the alternatives. The analysis relies on estimates of chum salmon saved as the measure of economic
benefits of the alternatives.

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 altemative compared to Altemative | (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 annuval estimates on the numbers of chutn salmon that
would have returned 1o 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.

Estimates of historical bycatch represent actual numbers of chum salmon taken and include benefits of
existing management measures. A separate analysis of the current mechanisms it place under status quo
(i.e., the fleet-based rolling hot spotl program) estimates what percentages of salmon are likely already
being saved. These estimates are provided to understand the effectiveness of the current system relative to
one which lacked any salmon PSC avoidance program. The reduction due to this program is estimated to
range frotn 4-28% based on estimation of imposing the systetn in years prior fo its operation. Comparing
altematives against status quo requires understanding that the relative benefits are in addition to the
current status quo measuras,
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Analysis of the efficacy of the existing RHS program showed the following general conclusions:

s  From 2003-2010, chum PSC rates in the 1-3 days following RIIS closures are approximately 8
percent lower than rates prior to the closure.

a  Evalvating the pre-RHS data from [993-2000, an RHS-like systern would likely have reduced
chum PSC by ¢ percent to 22 percent on average with about 4-10% percent of pollock fishing
have been relocated to other areas.

« The pre-RHS analysis suggests that closures in place for chum have likewise been effective for
Chinook with the range of Chinook savings as 6 percent to 14 percent per year.

a  The average percentage of pollock catch that was moved due to RHS closures from 2003-2011
ranged from 7 percent to 21 percent for CVs and was 6 percent or less for other sectors.

Some additional considerations in analyzing the RHS system include the following:

« Based on 1993-2000 data, large closures reduce salmon PSC more but at the cost of reducing the
areas where pollock could be taken. Also, closures based on the most recent information possible
lead to larger average reductions and relatively small base rates appear on average to be more
effective.

s  The “tier system” of the RHS program allows cooperatives with low PSC relative to the base rate
to fish inside closed areas. This provides some incentive for cooperatives to have lower chum
PSC rates in order to be able to fish in areas closed to others. During closure periods, 4.6 percent
of pollock from shore-based caicher vessels and 9.3 percent of pollock from other sectors was
taken inside the closure areas.

Compared to alternative spatial management systems, the RHS system has advantapes and limitations.
Some of the key advantages include the flexibility to adapt to new mformation rapidly, the ability to
explicitly make trade-offs between chum and Chinock as necessary and reporting requirements that allow
for transparency in the adherence of vessels to designated closures, Some limitations include provisious
on the maximum area that can be closed and a lack of incentives at the vessel level when restrictions are
based on a cooperative level bycatch rate. Further information on the methodology and detailed impacts
under the RHS system are contained in Chapter 5.

Following the criteria used to evaluate the impact of alternative management measures on chum salmon
PSC it is clear that the status quo aliernative results in adverse impacts since there are incidental takes of
the prohibited species m question. However, given the low relative impact rates in most years of the status
quo incidental catch levels on aggregate run sizes, even under the status quo, the relative impact of this
incidental take on overall in-river returns 1s likely low. Nonetheless altenatives are evaluated to estimate
potential means to minimize the adverse impacts of this incidental catch levels by reducing PSC catch of
chum through different management strategies under Alternatives 2 and 3. Moving forward to evaluation
of the other alternatives, comparison is made regarding minimizing adverse impacts by a reduction in
incidental catch of chum PSC or mcreasing adverse impacts on chum PSC if the given altemative would
result in an increase of incidental catch of chum PSC as compared with status quo.

Advlt Equivalent mortality

AEQ bycatch takes into account the fact that some of the chum satmon 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
retumed one to two years later, Also, the approach accounts for that fact that some proportion of the
bycatch may have suffered mortality in the ocean (e.g., predation). AEQ bycatch estimates provide a way
to evalvate the impacts to spawning stocks and future mature refwming chum salmon.

Results show that the extent that bycatch is adjusted depending on the ages (to obtain the AEQ estimate)
for chum salmon is variable (Figure ES-8). In some years, the actual bycatch may be below the AEQ
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estimates, due to the lagged impact of higher bycatch in previous years. Overall, the range of uncertainty
due to uncertminty in natural mortality, age composition, and maturation rate is relatively small, For
projection purposes, the AEQ model results were fit to the annual bycatch and bycatch lagged by one year
using linear regression. Given that over 99% of the vanability could be explained this was considered a
good approximation for converting bycatch numbers into in-river AEQ estimates.
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Figure ES-8. Estimated chum bycatch age-equivalent (AEQ) chum bycatch with stochastic (CV=0.4)
age-speeific oceanic natural mortality scenario 2 and rates compared to the annual tally.
Dashed lines represent 5th and 95th percentiles based on 100 simulations. Note that values
from 2011 and 2012 are based on predictions {rom equation 7 (Chapter 3).

AEQ clhum salmon returns fo rivers of origin

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
byeatch. In particular, it provides estimates on how many salmon would have returned to specific river
systems and regions had therc been no pollock fishing, The stock composition mixtures of the chum
salmon bycatch were based on samples collected from the Berning Sea pollock fishery. Results from a
number of these analyses have been completed and presented to the Council (i.e.. 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 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’), eoastal
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; Figure ES-9).
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Figure ES-9, Six regional groupings of chum salmon populations used in the analysis including east
Asia (grey), north Asia (red), coastal western Alaska (blue), upper/middle Yukon (green),
southwest Alaska (black), and the Pacific Northwest (magenta), From Gray et al. 2010.

For this analysis, the genetic analysis was re-done (on the same sets of samples presented in the other
studies—e.g.. Guyon et al. 2010) but with the samples stratified temporally as from June-July or from
August-October. There appears to be a consistent pattern showing that Alaskan stocks are proportionately
less common in bycatch later in the scason compared to carlier, This re-stratification, along with careful
accounting on the relative proportions of bycatch that occurred within years, confirms this pattern with
Alaskan stocks being proportionately more common in the June-July period compared to later (Figure ES-
10). The proportions of bycatch from the 8E Alaska-BC-Washington region also decreased later in the
season while proportions from Russia and Japan increased.

Relative impacts to individual river systems depend on where and when the bycatch oceurs, 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.

These proportions by vear are applied to conservative run size estimates, where available, for Alaskan
regional groupings to estimate an overall average impact rate of bycatch by region (Figure ES-11).
Results indicate that the highest impact rate (chum salmon mortality due to the pollock fishery divided by
run-size estimaies) was less than 1.7% for the combined western Alaska stocks. For the Upper Yukon
stock, the estimate of the impact was higher with a peak rate of 2.73% estimated on the run that returned
in 2006 (Figure ES-11), Combined over the period 2004-2011, the estimated mortality for Upper Yukon
and coastal western Alaska was low (Figure ES-12). For the SW Alaska region (laken to be from Arca M)
the estimate of impact rate was the lowest for any of the Alaska sub-regions. The average impact rate
(2005-2009) by region (with ranges) was:

Coastal west Alaska 0.49% (0.07% - 1.23%)

Upper Yukon 1.26% (0.17% - 2.73%)

Combined WAK 0.63% (0.08% - 1.31%)

Southwest Alaska 0.40% (0.07% - 1.03%)
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Figure ES-10. Average breakout of bycatch based on genetic analysis by early and late B-season strata,
2005-2009.
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Figure ES-11. Estimated impact rates due to pollock fishery bycatch of chum salmon run sizes for
Upper/middle Yukon (top) and for western Alaska stocks (coastal west Alaska stocks plus
Upper/middle Yukon combined; bottom). Dashed horizontal line represents the mean
value.
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Figure ES-12. Estimated chum 2004-2011 summed AEQ mortality due to pollock fishery bycatch of
chum salmon run sizes for Upper/middle Yukon (top) and for coastal western Alaska
stocks (bottom).
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Alternative 2, hard cap

Under Alternative 2, the hard cap options, estimates are made by year of the number of salmon saved (in
AEQ terms) and compared to the actmal amounts estinated under status quo under each cap and sector
allocation scenarjo, The amount of salmon saved under each options varies considerably from year to year
as well as by cap and sector allocation. In addition to the caps and sector allecations two options for how
the caps would apply were analyzed. For option la) they apply over the whole B-season accumulated
sector-specific PSC catch of chum salmon. For option 1b) the caps apply only for June-July period. This
required accounting for bycatch for these periods to match with genetic stock identification differences.
For all evaluations (including for Altemnative 3) chum bycatch was converted to AEQ to retain the
currency of impact on regional salmon runs,

Under the analyzed options for the hard caps and sector allocations, the numbers of salmon saved is quite
high for some years and vanes by sector, especially for suboption la (Tabie ES-8). In perceniage terms
the low cap had the biggest chum salmon savings for most stocks (~80% but lowest savings for the SW
Alaska components). This table also shows that different sector allocations had relatively minor impact on
savings except for the highest hard cap level which tended to save the most salmon under sector
allocation & (for option la).

For suboption 1b) the numbers of salmon saved was much lower but there wasg considerable constrast
between stocks (Table ES-B). For example, the lowsst cap under 1b) reduced the impact on the Upper
Yukon on average by 42% but the same option actvally increased the estimated AEQ) impact on Asian
chum salmon. Scrutiny of results summed over vears 2004-2011 indicate 1b) is apparently less sensitive
to sector allocations than for suboption 1a). For the Upper Yukon different cap levels vary by suboption
with 1a at low levels saving more chum whilst at higher cap levels, the savings for 1b is lugher (Figure
ES-13).

Nearly every option under consideration result in reductions of chum PSC and consequently provide
moereased returns of adult salmon to their regions of origin. The largest reduction is estimated to occur
under a hard cap of 50,000 chum, option Ja for 2 B-season cap which would have provided an average
Coastal western Alaska increased return of 20.3 thovsand chum (compared to an average AEQ mortality
estimated at 24.2 thousand chum). Given that the averapge estimated run size for this region for this period
is 4.9 million, the ratio of mortality impact is about 0.5% and it seems unlikely that in-river management
would have been modified for this amount of returning fish aggregated over all rivers systems in coastal
west Alaska given the intricacies of in-season, in-river management as described in Section 5.2.1. In
either case, impacts are unlikely to be significantly adverse because they would not diminish protections
afforded to chum salmon in the currens management of the groundfish fisheries.
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Table ES-8. Estimated proportion of Alaska chum salmon saved relative to AEQ moriality year different
hard caps and sector allocations by year for Alternative 2. Shaded column represents the
historical estimated AEQ for years 2004-2011 summed.

Sector  Bstimated 50,000 200,000 353,000

allocation AEQ 1a) Ib) 1a) 1b) 1a) 1b)

2ii 81%  30% | 45%  26% | 19%  24%

4ii 81% 29% | 0% 27%| 28%  24%

Coastal WAK & 84%  28% | 60% 29% ) 40%  26%
193,649

2ii 79%  42% | 3% 34% | 13% 30%

Unner Vuk 4 9%  42% | 45%  35% | 23%  30%

pper Yukon 6 81%  42% | $7%  38% | 35%  32%
106,722

2i 2% 14% | 24% 12%| 9% 1%

SWAK 4ii 2%  14% | 26%  12% | 15% 1i%

6 43%  14% | 31%  13%| 2% 1%
68.252

2ii %  16% | 45% 13% | 20%  12%

4ii %  16% | 48% 14% | 20%  12%

SEAK-BC-WA & T8%  15% ] 55% 16% % 39%  13%
361,690

2ii 82% 4% | 53% 0% 28% %

. 4ii 83%  -5% | 54% 1% | 35% 2%

Asia 6 84%  -8% | 59% 1% | 45% 3%
068 497
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Figure ES-13. Average chum salmon impact reduction (AEQ) by suboption for Alternative 2. sector
allocation 2ii, for years 2004-2011 for Upper Yukon (top) and Coastal WAK (bottom).
Note that for Ib options the cap considered is that proportion of the B season cap shown in
the horizontal axis.
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Alternative 3, Triggered area closures
The following describes the options and the closure area and period used for analysis:

Option  Closure area  Period/closure size basis

1a) 80% B season
1) &0% June-July
2a) 60% B seagon
2h) 60% Junz-July

Due to the difficulty in summarizing the effects of the various caps aptions and allocations, tables below
are intended to highlight the different dimensions of the problem rather than show all results. As noted
above, extra accounting is required to evaluate the within-B season impacts of the different components
and altemative specifications. For this reason vaiues are presented expanded to the penetics information
on chum salmon {available for 2005-2009 and using seasonal average proportions in other years).

Component 1 of Alternative 3 imposes a large-scale triggered closure to which particfiopants in the RHS
program are exempt. Given that the current program has 100% participation, it 15 likely that if this
component alone were selected, participation would remain at 100%. Thus the impacts of this component
(alone with no other components selected) is best characterized by status quo.

As discussed under Alternative 2, the RHS system has advantages and limitations. Some of the key
advantages include the flexibility to adapt to new information rapidly, the ability to explicitly make trade-
offs between chum and Chinook as necessary and reporting requirements that allow for transparency in
the adherence of vessels to designated closures. in June 2011, the Council requested that additional
comsideration be given to analyzing the parameters of the current RHS that could be modified to
potentially improve performance, Some specific items that were requested for consideration include the
following;

¢ Modification of RHS to operate at a vessel level, instead of at the cooperative level;

»  Faster reaction/closure time (shorter delay batween announcement and closure),

s  Amount of closure area;

¢  Adjustments that would address timing and location of bycatch of Western Alaska chum stocks;

* Base rates;

s Possibilities by which the tier system may be amended to provide further incentives to reduce
chum bycaich.

Discussion in the analysis in Chapter 5 focusses on qualitative discussion of these additional

modifications that could be made within the RHS system itself in conjunction with Component 1 {alone

with no other components selected) which would potentially improve the savings estimated to be realized
under this program. A summary of the issues discussed in conjunction with each parameter is summarized
below:

« Modification to vessel-level-Modifications of the RHS program to the vessel-level would follow the
current shoreside and catcher-processor Chinook RHS programs. An individual-level system would
increase the likelihood that vesssls face consequences for high PSC. Because there may alse be some
advantages to having cooperative-level incentives, a RHS system could also include both individual
and cooperative-level incentives.

o  Faster closure time-Sca State strives to have recent information available for deciding which areas to
close. There is no easy technical fix to reduce the utilization of information. Shortening the
approximately 24-hour delay between when closures are announced and implemented would improve
the guality of data and could provide some additional incentive to avoid high-PSC areas immediately
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before closures are implemented. However, this would occur at additional cost to the fleet and
historical simulation results suggest that the reduction in PSC would be relatively small.

+* Amount of closure area-Historical simulation results indicate that larger closures are likely to further
reduce PSC, but at a decreasing rate as they pet larger. Larger areas at high-PSC periods would allow
more high-PSC areas to be closed.

¢ Timing/location of WAK chum-The RHS could be adjusted to focus on benefits to Western Alaska
stocks by being more active early in the B season. However, if extremely large closures are imposed
in this period so that fishing is slowed down significantly, it could have the unintended consequence
of pushing a larger amount of fishing effort into October, when Chinock PSC is usually highest.

» Base rates-When PSC rates change quickly, the current 3-week moving basis for determining the
base rate means that all cooperatives or few cooperatives are subject to closures. The base rate could
be based on the most recent behavior 1o ensure that vessels or cooperatives with relatively high PSC
rates in the most recent period would be subject to closures,

s  Modifying Tier system incentlves-Modifying the incentives associated with the tier system has the
potential to significantly strengthen the effectiveness of the RHS system. Larger and longer closures
or any other reward and penalty could be incorporated into the tier system. If a more stringent chum
RHS is developed, vessels could be made exempt from some of the closures if they have relatively
low Chinook PSC, further increasing the incentive to aveid Chinook PSC as well.

Further information on the methodology and detailed impacts under the RHS system are contained in
Chapter 5.

All other discussion of Altemative 3 assumes that Components 2 through 6 are considered and thus
triggered closure areas are imposed on RHS participants. As expected, higher cap levels resull in reduced
overall chum salmon savings and imposing closures in June-July has definite consequences for Asian
AE(} chum bycatch (much lower savings) compared 1a) or 2a} and varied by sector split (Table ES-9).
The dates of closures across options and sector allocations and caps indicate that higher cap levels result
in ¢losures that occur later in the season (for options 1a) and 2a) and for the June-July period, generally
occur near the end of July.

Qver all options and sector splits for Alternative 3, component 2, the sector split configurations had the
least contrast {except for the 200,000 cap and option 2a). These results also indicate that the most
effective option for saving chum is indicated by option 1b) and the lowest cap level (25,000). Options 1b}
and 2b) of Alternative 3 close an area only in the June July period. This presents a challenge for analysis
because the potential reaction by the fleet to such closures ¢ould vary. For example, vessels restricted by
the closure in the June-July period may choose to fish outside the closure during that period or choose
divert their pollock to fish after the end of July or some combination of these strategies. Consequently, we
analyzed this type of closure three ways, 1) standing down til} the end of July, 2) continue fishing and
catch the same amount of pollock in the June-July period but outside of closure area, or 3) some
combination of 1) and 2). Additional information on the relative salmon savings, AEQ and region of
origin impacts nnder all of the aiternatives is contained in Chapter 5.

Based on the apalysis of Alternative 3 and the assumptions inherent in evaluating the relative
participation in the RHS program and constraints imposed by area closures (and thus the amount of chum
salmon “saved’ under various closures and PSC cap levels), there are nonetheless incidental takes of chum
salmon PSC and therefore there 15 an adverse impact under this alternative. For some suboptions and
combinations, this management alternative will likely decrease the chum salmon PSC for Alaska stocks.
These suboptions and combinations wounld thus minimize the adverse impacts of the status quo
management. However, bycatch in some options (¢.g., option 1b) results in slightly higher or neglible
reductions for Asian chum salmon. The impacts under any of the options and suboptions of Alternative 3
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impacts are unlikely to be significantly adverse because they would not diminish protections afforded to
chum salmon in the current management of the groundfish fisheries.

Component 1 would impose a revised CSSA on non-panticipants of the RHS system. Taken on it's own
with no other components selected, the impacts of component 1 are best characterized by status quo given
the current level {(100%) of participation in the RHS program. Some considerations by the Council in
conjunction with Component 1 may modify parameters of the current RHS program. While it is difficult
to examine the potential impacts of these modifications quantitatively, qualitative discussien of the merits
of moditying individual parameters was summarized to provide an overview of the likely impacts. It is
likely that modification of some of the RHS parameters has the potential to improve the performance of
this system in minimizing the adverse impacts of status que on chum salmon and poessibly Chinook
salmon as well.

Components 2-6 would impose additional constraints on the RHS paricipants in addition to the area
closures imposed under the RHS system itself. Based on the analysis of the triggered closures, caps and
allocations, some options in some years may be very constraining on the pollock fleet. While this analysis
focusses on the amount of chum salmon potentially saved by virtue of the constraints applied by
additional area closures, it is important to note that if participation in the RHS program itself becomes
increasingly constraining and complicated by layered triggered closures on top of the RHS program, the
incentive to participate in the program itself may be undermined. The intent of Component 1 15 t¢ provide
a strong enough incentive to encourage participation in the RHS program. Under this alternative this is
done by imposing a large-scale triggered area closure at a range of cap levels. The magnitude of the
mcentive 1o participate in the RHS program will depend upon the level of constraint of the cap level
selected in conjunction with this provision, particularly if additional components are selected to iayer
constraints on the participants. If participation in the program becomes equally or nearly as constraining
as the risk of non-participation, then the assumptions inherent in this evaluation (of 100% participation)
will be invalid,
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Table ES-9. Combined chum salmon saved (AEQ) over years 2004-2011 for Alternative 3, by region
for different cap levels (apportioned by sector and where appropriate in option 1b) and 2b)
by June-July) and allocations. The second column lists the summed run-size estimates
whereas the 3" column are the summed AEQ mortality as estimated from 2004-201 1.

Run Estimated Allocation configuration

Region Estimate AEQ Cap Oplion 2ii 4ii 6
) 2% 31% 50%
Ib) 289, 27% 6%

25
B0 5 399 40% 18%
) 26% 25% 23%
la) 41% 449, 43%
Coastal WAK 39233000  193.649 75000 3}:; ifg: ff:“ %gj
2h) 26% 26% 26%
1a) 22% 26% 37%
1k) 240, 26% 28%
200000 o5 10% 1% 25%
2hy 29/, 4% 25%
la) 51% 51% 50%
Iby 39% 38% 17%

R
200 4 399, 40% 38%
2b) 33% 33% 2%
la) 40%% 43% 43%
a % 37%
Upper Yukon  8.454.000 106722 75000 ;2: ;;j <t L,
2b) 329 33% 339
1a) 19% 330 36%
Ib) 30% 32% 15%
200000 5 8% 9% 25%
Ih) 26% 28% 31%
18) S0% 50% 0%
I b! u“flﬂ- -En"ll = .'.‘""u

.
200 5y 40% 40% 40%
Ib) 2, 0% 2%
14) 13% 45% 45%
Asia 1b) 4% %% 2%
NA 268,437 L ¢ 349, 35% 36%
Ih) 5% 59 4%
a) 31% 33% 38%
Ib) 4% 4% %

3

00000 259, 26% 31%
2b) 50, 5% 7%
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Figure ES-14. Average chum salmon impact reduction (AEQ) by suboption for Alternative 3, sector
allocation 2ii, for years 2004-2011 for Upper Yukon (top) and Coastal WAK (bottom).
Note that for b options the cap considered is that proportion of the B season cap shown in
the horizontal axis.
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Chinock salmon impacts

The pollock fishery catches both chum and Chinook salmon PSC in the B-season. The timing of this
cateh 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 (Figure ES-15). This pattern is reflected through the
chum alternatives 2 and 3 and sub-options showing that chum measures which result in more fishing later
in the year will result in more Chinock bycaich (i.¢., negative savings; Figure ES-16)

Policy decisions for alternative management measures for chum must also consider the potential impact
on the catch of Chinook salmon as a result of imposing additional management measures on the same
pollock fishery. 2011 was the first season of management under the new PSC management program
implemented by Amendment 1. Incidental catch of Chinook salmon by the poilock fishery participants
in the 2011 mndicated that pollock fishery participants remained well below their limits and with catch
much lower than in the recent five years. Total 2011 A-season PSC was 7,136 fish. This compares 1o
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 B-season incidental catch of Chinook salmon by the pollock fishery was alse 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 25,499 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-seasom) this was nonetheless well below both the overall PSC limit under
Amendment 91 as well as the {lower) performance standard established under that management program.

For Alternative 2, the annual impact of chum salmon options indicate that Chinook salmon bycatch will
be decreased in many years under option 1a, especially for the lower cap levels. However, option 1b
{which would close the fishery only within the June-July period) resulted in increased bycatch of Chinook
salmon because of pollock that would be diverted later in the year. All sectors are estimated to have a
similar pattern between options. These alternatives and options would increase the adverse impact on
Chinook. These impacts are not believed to be significantly adverse in either case because they would not
diminish protections afforded te Chineok salmon under the provisions of Amendment 21 in the current
matagement of the groundfish fisheries.

Similar to the hard cap option, Alternative 3 with options that divert pollock into later in the season result
in worse bycatch of Chinook salmon. The variability is somewhat greater which likely reflects changes in
the spatio-temporal pasterns of Chinook salmon byeatch between years. For Option 1b and suboptions,
this management altemative will likely increase the bycatch of Chinook salmon due to increased fishing
pressure diverted to later in the B season when Chinook rates tend to be hagher. These alternatives and
options would increase the adverse impact on Chinook. For options la and scboptions, as indicated
previously, fishing would be less likely to be diverted early in the B season but any increased effort later
in the B season would nonetheless be likely to increase Chinook PSC and thus increase the adverse
impact of this aliemative on Chinook PSC. As with Altemative 2, these impacts are not belteved to be
significantly adverse in either case because they would not diminish protections afforded to Chinook
salmon under the provisions of Amendment 91 in the current management of the groundfish fisheries.

Additional information on the estimated impacts of proposed chum management measures on Chinook
salmon is contained in Chapter 6.
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Figure ES-15. Mean relative values of pollock catch (triangles) compared with catch of chum (diamonds)
and Chinook (squares) salmon species in the pollock fishery during the B-season.
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Figure ES-16. Average Chinook salmon saved by suboption for Alternatives 2 and 3 (and their sub-
options) given sector allocation 2ii, for years 2004-2011. Note that for 1b options the cap
considered is that proportion of the B season cap shown in the horizontal axis.
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Pollock stocks

Chapter 4 analyzes the impacts of the alternatives on pollock stocks. Analysis of Alternatives 2 and 3
indicate that these altematives would make it more difficult to catch the full TAC for Bering Sea pollock
compared to Alternative 1. Catching less polleck 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 to younger
smaller pollock which would potentially impact future ABC limits established for the pollock stocks.

Options for maintaining efficiency in the amount that normal pellock grounds must be diverted {while
still reducing bycatch) is a challenging problem and can vary considerably from vear ta vear. For example
there is a fair amount of variability between sectors for a given allocation scheme, cap, and trigger option

For Alternatives 2 and 3, integrated results over years and sectors to compare the relative impact of the
options on the pollock fishery show that the lower cap levels and sector allocation scheme 3 have the
largest impact on the pollock fishery. Nonetheless, all hard caps under Alternative 2 show that all sectors
would have forgone high levels of pollock catch at most cap levels. In terms of potential tons of pollock
that would be diverted under Allernative 3, Options 1b) and 2b) appear to have the lowest impact on
pollock fishing among the other trigger closure options given cap and sector allocation scheme (Figure
ES-17).

The impact of Altemative 3 (triggered closures to RHS participants, either June-July or B-season) on
pellock fishing was evaluated in a similar way o Alternative 2. 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 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 Altematives 2 the same impacts under triggered closures (Aliernative 3)
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 poliock
that were considerably smaller and younger, less valuable age groups. This impact would, based on future
assessments, likely result in smaller TACs since individual pollock sizes would smaller since they would
tniss the benefits from the summer-season growth.

Because this fishery is extensively monitored, the consequences of possibly catching smaller fish due to
this alternative would be accounted for in the procedures for setting ABC and OFL. Namely, that as the
“selectivity” of the fishery shifts, then the impact on allowable catch levels would be adjusted
appropniately so as to avoid overfishing.
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Figure ES-17. Average pollock forgone (1) by suboption for Alternatives 2 and 3 (and their sub-options)
given sector allocation 2i1, for years 2004-2011. Note that for 1b and 2b options the cap
considered is that proportion of the B season cap shown in the horizontal axis,

Economic Impacts of the Alternatives

The RIR presents considerable background information which establishes conditions under status quo
chum salmon management. A description of the pollock fishery, upon which a regulatory action would
apply, is provided along with descriptions of current chum salmon management action being undertaken
by participants in the pollock fishery. The RIR also recognizes the critical importance of, and cultural
reliance on, chum salmon resources in both subsistence and commercial harvest activities throughout
Western Alaska and provides a detailed (approximately 150 page) discussion of the utilization of chum
salmon resources. This detailed information was provided by the Subsistence Division of the Alaska
Department of Fish and game (ADF&G), with commercial data provided by the Commercial Fisheries
division of ADF&G, and a substantial effort was made by stall of the ADF&G Inter-jurisdictional
Fisheries Division to compile the subsistence portion of this discussion as well as in assisting the analysts
with preparation of the commercial fisheries discussion. In addition, a discussion of regions and
communities that are principally dependent on salmon fisheries is provided using analysis conducted by,
and reprinted with the permission of, the Alaska Department of Labor Workforce Development Division.
These discussions inform the analysis of the status quo conditions for comparison with potential impacts
of the proposed action alternatives.

The RIR provides an overview of the alternative set and then proceeds with analysis of the economic
impacts of the alternatives in terms of the potential benefits of salmon saved. It is a fundamental
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assumption of this analysis that salmon savings will result in benefits te salmon dependent subsistence,
recreational, and commercial fisheries as well as the communities and people who utilize the chum
salmon resource!

The RIR utilizes the analysis of changes in chum salmon savings under the altematives that is contained
in Chapter 5 of this Environmental Assessment. The Adult Equivalency (AEQ) estimates represent the
polential 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 retuming adult fish that may return to spawn or be caught in subsistence, commercial, or sport
fisheries. However, given that the average estimated tun size for Coastal Western Alaska for this period is
4.9 million chum salmon, the ratio of mortality impact, calculated in the analysis of Chapter 5, is about
0.5%. Thus, it seems unlikely that in-oiver managemeni would have been modifled for this amount of
returning fish aggregated over all rivers systems 1n coastal west Alaska given the intricacies of n-season,
in-river management as described in Section 5.2.1 of the EA. Thus, i1 is simply not possible to quantify
exactly how those fish would be used. Consequently, it is simply not possible to quantify comparative
levels of benefit that would accrue to users of the chum salmon resource under the action alternatives.

The analytical difficulty regarding potential benefits accruing from salmon savings should not; however,
be construed as the “final word” on the potential effecis of the altematives on benefits to chum salmon
users. The importance of this resource to those who are greatly dependent on it is fully documented, as
discussed abowve, in the RIR. In addition, the impacts analysis in the RIR contains a qualitative discussicn
of the potential benefits that salmon savings may provide. This is simply a case where the available
quantitative methods and the underlying data, such as genetic data, do not allow as fine a resolution and
quantification of effects as one would like. In such instances, it is the agency puidance that a well-
informed qualitative analysis is ofien superior to a data poor quantitative analysis and it is with that
concept in mind that the RIR largely relies upon quantitative discussion of the relative merits of
reductions in chum salmon bycatch in the pollock fishery, by alternative.

The RIR also provides analysis of the estimated impacts, in terms of potentially forgone gross revenue
and gross revenue put at risk, of the alternatives on the directed pollock fishery. It is important to note;
however, that proposed action is not designed to close the pollock fishery; n 1s intended to create
incentives for pollock fishermen to avoid non-Chinook salmon. Thus, the impacts on the pollock industry
are reporied as potentially forgone gross revenue or revenue at risk, depending on alternative, and are not
reporied as industry losses of revenue. The RIR does not identify these estimates as lost revenue
specifically becanse mitigation of the impacts via harvesting behavior changes are expected, as that is the
point of incentivizing avoidance of PSC. The Council’s intent is to incentivize non-Chinock salmon PSC
avoidance in order to reduce it in all years of abundance, and the caps used m the potentially forgone
gross revenue analysis is ane part of the incentive. The implication is that the pollock industry will change
behavior so that they do not face all of the potential forgone gross revenue, and/or revenue at risk
estimates in the analysis, as direct losses in revenue due to direct reduction in pollock harvest.
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Some hard caps (Altermative 2) have the potential effect of fishery closure far the remainder of the season
resulting in potentially forgone pollock fishery gross revenues. In contrast, the triggered closure
{Alternative 3, 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 and operators must attempt to catch their remaining allocation of pollock TAC
outside the closure area 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 imefficiencies
outside the closure area.

The greatest adverse economc impact on the pollock fishery would have occurred in the hghest PSC
years (2005 and 2011) and under the most restrictive PSC cap of 50,000 non-Chinook salmon where
Altemative 2 Option Ja is estimated to result in approximately 3482 million and $519 million in
potentially forgone gross revenue in 2005 and 2011, respectively. The 2005 potentially forgone gross
value is composed of $209 million from the CV sector, $202 million from the CP sector, $33 million
from the Mothership sector, and S$18 million from CD(Q pollock fisheries. The 2011 potentially forgone
gross value is composed of $222 million from the CV sector, $253 million from the CP sector, $78
million from the Mothership sector, and $25 mitlion from CDQ pollock fisheries.

As is expected, as the hard cap amount increases, the adverse economic impacts on the pellock fisheries
decrease, all else being equal. As the hard cap level is increased to 200,000 fish the potentially forgone
revenue estimates are, as expected, lower and the hard cap is a binding constraint in fewer years. What is
also apparent is that as the cap in increased the potentially forgone revenue accrues mostly, and in some
cases only, in the CV sector. As the hard cap level is increased to 353,000 fish, and the allocation
scenarios go from 2ii to 4ii and to 6, the potentially forgone revenue estimates continue to decline relative
to the two lower caps and the impacts accrue exclusively in the CV sector (353,000 cap, allocation 3), and
As is the case of the 200,000 fish cap, this is simply a function of the CV sector having the highest
proportion of non-Chinook PSC of all sectors.

The effect of Alternative 2, option [b (June and July closure option}, in the highest bycatch years (2005
and 2011) and under the most restrictive PSC cap of 50,000 non-Chinook salmon is estimated to be
approximately $191 million and $330 milion in gross revenue at risk in 2005 and 2011, respectively. That
gross value is composed of $83 million from the CV sector, $81 million from the CP sector, and $27
million from the Mothership sector. The 2011 revenue at risk 1s composed of $163 million from the CV
sector, $106 million from the CP sector, $37 million from the Mothership sector, and $24 million from
the CD{) pollock fishenies. The changes in impacts as the cap increases and the allocation is changed are
similar to those identified for option 1a; however, option Lb results in considerably reduced potential
imgpacts on the pollock fishery when compared to option la.

The potential effects of Alternative 3 triggered closures, when compared oplion to option (i.e. A2 la to
A3 la etc), on pollock fishery gross revenue are considerably smaller than those identified under
Altemnative 2. The potential impact of Aliernative 3, option 1a in the years with greatest revenue impacis
under this alternative (2004, 2011) and under the most restrictive PSC cap of 50,000 non-Chinoek salmon
area estimated to be approximately $191 million and $275 million in 2004 and 2011, respectively. The
2004 gross value is composed of $122 million from the CV sector, $47 million from the CP sector, $[0
million from the Mothership sector, and $13 million from CDQ) pollock fisheries. The 2011 gross value is
composed of $196 million from the CV sector, $31 million from the CP secior, $37 million from the
Mothership sector, and 11 million from CDQ pollock fisheries.
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The potential impact of Alternative 3, option 1b in the years with greatest revenue impacts under this
alternative (2004, 2011} and under the most restrictive PSC cap of 50,000 non-Chinook salmon area
estimated to be approximately $97 million and $136 million in 2004 ang 2011, respectively. The 2004
gross value is composed of $86 million from the CV secter, $4 million from the CP sector, and 38 mllion
from the Mothership sector. The 2011 pross value is composed of $101 million from the CV sector, 510
million from the CP sector, $20 million from the Mothership sector, and $4 millicn from CD{) polleck
fisheries.

The potential impact of Alternative 3, option 2a in the years with greatest revenue impacts under this
alternative (2003, 2011) and under the most restrictive PSC cap of 50,0600 pon-Chinook salmon area
estimated to be approximately $131 million and $184 million in 2005 and 2011, respectively. The 2005
gross value is composed of $122 million from the CV sector, $4 million from the CP sector, and $5
million from the Mothership sector. The 2011 gross value is composed of $122 million from the CV
sector, $26 miilion from the CP sector, $26 million from the Mothership sector, and $10 million from
CD() pollock fisheries.

The potential impact of Alternative 3, option 2b in the years with greatest revenue impacts under this
alternative (2005, 2011) and under the most restrictive PSC cap of 50,600 non-Chincok salmon arsa
estimated to be approximately $72 million and $65 million in 2005 and 2011, respectively. The 2005
aross value is composed of $63 million from the CV sector, $2 million from the CP sector, and $7 million
from the Mothership sector, The 2011 gross value is composed of $54 million from the CV sector, $1
tnillion from the CP sector, $2 million from the Mothership sector, and less than §1 million from CDQ
pellock fisheries.

As described under Alternative 2, impacts are reduced as the cap is increased Further, shifting from
allocation option 2ii to 4ii and 6 while increasing the cap level concentrates most of the potential impacts
on to the CV fleet, with relatively smaller amounts of CP and Mothership impacts also estimated to
potentially occur. Complete tabular output of impacts and further discussion are presented in detail in the
RIR.

Under the alternatives te the status quo, fishermen would be expected to attempt to minimize losses
associated with potentially forgone gross revenue and/or revenue placed at risk by altering their current
operations. These reactions could incfude the following: (1} mitigating a triggered area closure by re-
deploying fishing effort, using the same fishing gear and methods, to known adjacent fishing grounds that
may be equally or only somewhat less productive (similar CPUE) than the fishing grounds lost to the
salmon PSC minimization measure; {2) avoiding non-Chinook salmon PSC by re-deploying fishing effort
to an arca of unknown productivity and operational potential, using the identical fishing gear, in an
exploratory mode; {3) mitigating the risk of a hard cap induced closure by speeding up harvesting and
processing activities (race for fish). Each of these strategies may have operational cost implications.

Any regulatory action that requires an operator to alter his or her fishing pattern, whether in time or space,
is likely to impose additional costs on that operator. While this analysis assumes that the pollock industry
will take step to avoid chum salmon bycatch and prevent astainment of a hard cap or attainment of a
trigger, it is fully acknowledped that the alternative non-Chinook salmon PSC management actions may
affect the operating costs of the pollock fleet, compared to the status quo condition, with the degree of
those effects necessarily dictated by the extent to which hard cap and/or triggered closures constrain
harvests. However, lacking actual cost of production data for the pollock fleet is it not possible to quantify
potential impacts on pollock operational costs under the alternatives.
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Other marine resources

The impacts of the alternative managemeni measuwres on marine mammals, seabirds, habitat and the
ecosystem are evaluated gualitatively based upon results of the quantitative analysis for chum, Chinook,
pollock and economic considerations. Alternative 2, hard caps 1o either June-July or B-season total, is not
likely to increase fishery interactions with any of these resources categories, and may result in fewer
interactions compated to status quo since the pallock fishery is likely to be closed earlier in the B-season.
Under the triggered area closures proposed under Alternative 3, any closure of an area where marine
matnmals 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 Alternative 3 would also minimize fishery interactions with the seafloor and benthic
habitat. Increased fishing pressure outside of iriggered closure may increase the potential adverse impact
on non-target fish species and interactions with seabirds and marine mamals in these areas but this
interaction is unlikely to be significantly different from status quo. This could increase the adverse impact
under this alternative but this is not likely to be significantly adverse given the low levels of incidental
catch in this fishery and catch of non-targets is unlikely 1o substantially increase.

Cumulative effects

The discussion of cumulative effects includes future actions that may affect the Bering Sea pollock
fishery, the salmon caught as bycatch in that fishery, and the impacts of salmen bycatch on the resource
compenents analyzed in this analysis. The future actions considered have been grouped in the following
four categories: ecosystem-sensitive management, traditional management tools, actions by other Federal,
State, and international agencies and private actions. Details on the actions contained in these categories
and the activities considered are contained in Chapter 8. Per Council request, specific information on the
South Alaska Peninswia {Arza M) chum harvests including proportion of hatvests from the June fishery
compared to the annual total as well as the information on the known stock of origin of chum salmon
harvested in this fishery is contained in Chapter 8,

This cumulative effects section considers the direct and mdirect impacts of the proposed action when
added to the impacts of past and present actions previously analyzed in other documents (incorporated by
reference) and the impacts of the reasonably foreseeable future actions listed. Considering the direct and
indirect impacts of the proposed action when added to the impacts of past and present actions previcusly
analyzed in other documents that are incorporated by reference and the impacts of the reasonably
foreseeable future actions indicated in Chapter 8, the cumulative impacts of the proposed action are
determined to be not significant.

Policy considerations

In considering a preferred management approach, the Council will evaluate the range of alternatives and
the estimated impacts biologically and economically {including impacts to subsistence, commercial, and
recreational salmon fishing and commercial pollock fishing) of each altemative. Some comparative
information is provided below to compare altematives in terms of relative chum salmon saved, forgone
pollock harvest, pollock revenue at risk (i.e., potentially unrealized economic gain due to closure areas),
trade-offs in bycatch reductions for chum salmon compared with Chinook salmon, and relative benefits
accrued from reductions in both species. Some estimation of changes in fleet behiavior under Amendment
91 is summarized in the analysis but this program has only just completed its first year of operation, thus
how the Chinook salmon bycaich management measures will be affected by any new management
measures imposed for chum salmon bycatch is difficult to predict and is instead listed below simply in
terms of Chinook salmon P3C estimated historically under the management constraints analyzed.
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Comparison of chum salmon saved, forgone pollock harvest and Chinook salmon saved

Selection of a preferred altemative 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
amount of salmon saved and minimize the amount of forgone pollock. More details can be found on
comparing these options in Chapter ¢ titled “Policy considerations of altematives relative to chum and
Chinook salmon and pollock”.

As analyzed Chapters 4, 5 and 6, the impacts of the alternatives on total bycatch numbers of chum salmon
and Chinook salmon and forgone pollock would vary by year. This is due to the annual variability in the
rate of chum and Chinook salmon caught per ton of pollock and annual changes in chum salmon
abundance and distribution in the Bering Sea. The RIR examines the relative cost of forgone pollock
fishing under Alternative 2 and the revenue at risk under Altemative 3 as well ag the potential benefits to
subsistence, commercial, and recreational salmon fisheries.

In terms of cap and sector allocation options under Alternative 2, option la, the lowest forgone pollock
catches result in expected reductions of chum salmon bycaich by about 8% to 48%, depending on the
sector allocation options and stock considered {Figure ES-18). For hard cap scenarios that have the
highest impact on forgone pollock catch levels, the sector allocation are estimated to have negligible
additional improvements on chum salmon saved (Figure ES-18). For Alternative 2, option b, the Asian
siocks have the least amount of chum salmon AEQ saved and generally the savings were relatively
insensitive to cap levels and sector splits for the Alaskan stocks and savings were limited to about 40% in
the best case whereas pollock diverted was below 20%.

Under Alternative 3, options that require a greater proportion of pollock to be diverted elsewhere have
diminishing benefits in terms of increased salmon savings but in general require less pollock diversion
than Alternative 2 (Figure ES-19). There are some cap options that provide savings of about 38% for
chum salmon AECQ) while only impacting the pollock fishery by diverting about 2% of the B-season
pollock (e.g., option 1b for Upper Yukon).

The implications of imposing Altematives 2 or 3 and the associated options indicate that reducing bycatch
levels and impacts to Alaskan chum salmon tuns 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 bycaich the most do so at the expense of forgone pollock and increased Chinock
salmon bycatch (or reduced capabilities to avoid Chinook salmen PSC; Table ES-10). Options that
perform better by lowering the forgone pollock while still reducing western Alaska chum salmon AEQ
mortality, may do poarer at savings of chum salmon originating from Asian regions (Figure ES-20). The
extent that these measures, if enacted without a system like the cumrent RHS program {analyzed uader
Alternative 1}, would reduce chum PSC are less well undetstood. It is clear that bycatch 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 vanability and complexity of poliock and chum salmon seasonal and
spatial distribution.
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Figure ES-18. Relative reduction of chum salmon AEQ) mortality (vertical axis) compared to relative
amounts of pollock forgone (or diverted for 1b) by suboption for Alternative 2. Each point
represents a different combination of sector allocation and cap level summed over 2003-
2011. Note that for Ib options the cap considered is that proportion of the B season cap

shown in the horizontal axis.
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Figure ES-19. Relative reduction of chum salmon AEQ mortality (vertical axis) compared to relative
amounts of pollock diverted by suboption for Alternative 3. Each point represents a
different combination of sector allocation and cap level summed over 2003-2011. Note
that for 1b and 2b options the cap considered is that proportion of the B season cap shown
in the horizontal axis,
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Table ES-10, Summary over alternatives using sector split of 2ii, 4=0 for different cap levels alternatives
and their options. Chum AEQ are estimates of the adult equivalent annual average (2004-
2011} improvements by alternative and option. Western Alaska is Upper Yukon combined
with Coastal west Alaska, Asia include chum from Russia and Japan, the total adds these
two groups and the remaining stocks. Chinook salmon are saved are absolute reductions (or
increases if negative) in bycatch and pollock are in tons with italicized values signifying
diverted catch due to closed areas and bold signifies foregone catch as averaged over 2003-
2011. Note that for 1b and 2b options the cap considered is that proportion of the B scason
cap shown in the horizontal axis.

Chum salmon
Pollock

la)

2
All 1b)

Western Alaska Asian

Total chum Chinook

50,000
200,000
353,000

16,072

50,000 12,862
200,000 10,735
353,000 9,761

la)

1b)

Alt 3

2a)

2b)

25,000
75,000
200,000

162,719 6,701
108,705 5,091
51,486 5,517

25,000
75,000
200,000

25,000
75.000
200,000

48,198 81,832 112,802 6,064
41,723 67,051 73,881 4,142
30,095 42,141 39,453 2,848

25,000 10,623
75,000 10,713
200,000 8,913

Es-50

Bering Sea Chum Salmon Bycatch Initial Review draft Wednesday, March 21, 2012



Execulive summary

- 199,353 AlL 2
All 3

30000

20000

Asian chum

10000

Salmon saved

g i Alt2
1
2 | AlL3

20000

| NC W. Alaska
i P O chum

10000

Salmon saved

v] 100 200 300 400

Al 2
A3

0000

20000

Chinook
salmon

10000

Salmon saved

200 300
Pollock forgone (kt)

Figure ES-20. Mean expected reduction of salmon mortality (vertical axis) compared to relative amounts
of pollock forgone or diverted (thousands of 1) for different alternatives, caps and options.
Western Alaska stocks include coastal W Alaska and Upper Yukon combined, size of
symbols indicates the size of the cap, and letter designations indicate option (and a' and b’
are for the 60% arca closures for alternative 3 2a) and 2b) options).

400

Es-51
Bering Sea Chum Salmon Bycatch Initial Review draft Weadnesday, Mareh 21, 2012



Exsculive summary

Rural community outreach

One of the Council’s policy priorities is to improve outreach and communication with Alaska Native
entities, communities, and rural stakeholders in the development of fishery management actions.” The
Council’'s Rural Comtmunity Outrzach Committee met in August 2009 and recommended that the non-
Chinook salmon bycatch issue be a priority for rumal outreach, as did the Council’s Salmon Bycatch
Workgroup, and the Council agreed to undertake an outreach effort with affected community and Native
stakehelders prior te and during the development of the draft analysis, well prior to final Council action.

The outreach plan for non-Chineok salmon bycatch management measures was developed by Council
staff with input from NMFS, the Council, the Rural Community Outreach Committee, and affected
stakeholders. It is intended fo improve the Council’s decision-making processes on the proposed action,
as well as enable ongoing, two-way communication with Alaska Native and rural communities. The
outreach plan for the proposed action is maintained and updated on the Council website.” The general
components of the outreach plan include: several direct mailings to stakeholders prior to important steps
in the process and/or Council meetings; rural community outreach meetings, additional outreach
{statewide teleconferences, radio/newspaper, press releases); and documentation of rural outreach meeting
results. In addition, the drait analyses, associated documments, outreach materials, and powerpoint
presentations, have been posted on the Council website as the process occurs.

While the cutreach plan consists of several components, one of the most significant mechanisms for direct
feedback from rural stakeholders has been outreach meetings or presentations 10 people that depend on
salmon in rural communities in western and interior Alaska. The approach to the community outreach
meetings was to work with established community representatives, Alaska Native entities, and Tribes
within the affected regions, to attend annual or recurring regional meetings, in order to reach a broad
group of stakeholders in the affected areas prior to the selection of a preferred altemative by the Council.

Council staff consulted with the coordinators of five of the Federal Subsistence Regional Advisory
Councils {(RACs), the Association of Village Council Presidents {AVCP), the Tanana Chiefs Conference
{TCC), the Yukon River Drainage Fisheries Association (YRDFA), Kawerak, Inc., and the Yukon River
Panel, in order to evaluate the potential for time on the agendas of their annual regional meetings.’ In
surn, two Council members and one to two staff analysts attended and presented the preliminary analysis
of the altematives for the proposed action at seven regional meetings, in addition to two meetings wich the
Yukon River Pane! in Anchorage. The meetings were as follows:

Yukon River Panel: December 2010 and Apnil 201 1; Anchorage
Y ukon River Drainage Fisheries Association annual meeting:  February 14 ~ 17, 2011; Mountain Village
Bering Strait Regional Conference: Feb 22 - 24, 2011; Nome®
Yukon-Kuskokwim Delta Repional Advisory Council: February 23 — 24, 2011; S1. Mary's
Eastern Interior Regional Advisory Council: March 1 — 2, 2011; Fairbanks
Western Interior Regional Advisory Council. March | - 2, 2011; Galena
Bristol Bay Regional Advisory Council: March 9 — 10, 201 1; Naknek
Tanana Chiefs Conference annual meeting: March 15— 19, 201 1; Fairbanks

Council staff and members were available to answer questions, and staff documented the results of each
meeting. In addition to input that could be incorporated into the impact analysis, the results of the

*This policy priority is identified in the Council’s workplan resolting from the Pregrammatic SEIS.

hitg #rwrww, fakr.noas. govinpfme/current_issues/bycatch/ChumOutreachl 21 0.pdf.

*Schedule conflicts with Couneil meetings prevented Council members and staff from anending the October 2010 AVCP annual
meeting and the February 2011 Seward Peninsuly RAC meeting.

*NMFS staff presented the prepared information al this meeting, as Covncil staff could not get into Nome due to weather.
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cutreach meetings are provided in the form of an outreach report, included as an appendix to this
EARIR/IRFA (Appendix 4) and posted separately on the Council’s website at:
http:/fwrarw. fakr.noaa.gov/npfme/PDF documents/bycatch/ChumQutreachs 1 1. pdf.

Please reference the outreach report for details of the meetings, 2 summary of the input provided, and any
formal reselutions resulting from the meetings atiended.
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March-April 2012
Chapler & Pollnck Industry Ingacl Analvss

6.0 POLLOCK INDUSTRY IMPACT ANALYSIS

This section examines the expected potential impacts on the pollock industry’s gross revenues attributable
te potential reductions in pollock products being delivered to market as a result of fishery closure
{potentially forgone gross revenue) or due to relocation of effort outside of a closure area (revenue at
risk)’>. To better place these impacts in a comparable empirical context, an analytical approach is
adopted here, in which the question evaluated is expressed as follows: “What would the effects of these
alternatives have been, had each, in tum, been in place in 2003 through 2011”7 By posing the analytical
question in this way, it i possible to use actual empirical information and official data records on fleet
participation, catch composition, production patterns, first whalesale prices, PSC quantities, spatial and
temporal distribution of effort, and geographical patterns of deliveries to primary processors or
transshipping facilities. These estimates can provide at least a crude empirical measure of the potential
economic impact of the alternatives on different fleet sectors. Moreover, if it is assumed that harvest
foreclesed to a fleet sector could not have been made up elsewhere by that fleet sector, then the forgone or
at-risk estitnate becomes an approximation of the potential maximum forgone gross revenues directly
attributable to the proposed action.

The Council has chosen to consider the proposed action because of high nembers of non-Chinook salmon
PSC in the Bering Sea pollock fishery. The analytical timeframe was chosen because it represents the
most recent time period that is most reflective of recent fishing pattems. Those status quo conditions
include observed high levels of non-Chinook salmon PSC under present regulations that provide an
exemption to Chum Salmon Savings area closures for operators that participate in the VRHS. The
analytical period encompasses years when the VRHS was in place, either via industry initiative, via an
experimental fishery, or as a formal program under present regulations. Including data prior to 2003
would not be representative of current PSC levels, of current regulations, or of current efforts by industry
to avoid non-Chinook P5C.

In addition, in 2003 NMFS implemented the current catch accounting system known as e-landings. Thus,
the period of 2003 thorough 2011 is covered by e-landings data. Prior to 2003, a “blend" system was
used and differs from the present methodology. These data represents the most consistent and uniform
data set available on a sector-specific basis for analysis. Thus, for data consistency, accuracy, and to meet
the agency's obligation to use the "best scientific information,” the analytical period of 2003.2011 was
chosen and NMFS asserts that it is the appropriate analytical period.

The analysts acknowledge that the use of potentially forgone first wholesale gross revenues is not an ideal
reflection of the expected economic impacts {or, conversely, benefits if the catch reduction can be
mitigated by actions of the operator) attributable to the proposed changes in non-Chinook PSC
management. However, in order to estimate "profits,” one must have data on costs, not simply revenues.
NMFS does not have data to estimate net impacts until such time as the Council develops a
sacioeconomic data collection program that requires the industry to submit cost data under new MSA
authority. These gross receipts may, of course, not be, in any meaningful way, indicative of realized net
revenues, but by default serve as the best available "proay” for economic eamings in these fisheries.

32 wRevenue a1 risk” should be regarded as an upper-bound estimate, Thal is, it represents a projection, based wpon histonical
effert and landings data, of the gross value of lhe caich that would be forpone as a resull of one or more provisiens of lhe
peoposed action, assuming none of that displaced caich could be made wp by shifting effort to another area. In many cascs, Lhis
will not be the case. Therefore, the true impaci on pross revenue is likely 10 be smaller than the estimated revenue at risk,
although that is not assured.
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The ability to mathematically derive net economic welfare measures is fundamentally dependent upon
¢mpirical data on input prices, costs, capital investment, debt service, consumer demand, sources of
supply, market structure, substitutes and complements, measures of consumer responsiveness to changes
in price, quantity, quality, income, tastes, and preferences. Exogenous factors also influence rigorous
derivation of these welfare measures, such as, currency exchange rates, tariffs, political and economic
instability. Very few of these necessary data are available to NMFS, at present. At present, the analysts
must employ methods and strategies predicated on extremely limited data and virtwally non-existent
economic modeling of these resources and uses.

Without accurate verifiable cost data and operational information for the pollock trawl fleets operating in
the BSAI, gross revenue estimates constitute the "best” empirical economic information available. NMFS
fully acknowledges that changes in first wholesale (or ex-vessel, as appropriate) revenues cannot be
regarded as indicative of net results. That said, these estimates represent the current limit of WMFS's
ability to empirically characterize the expected outcome for each sector in the pollock fishery, from the
changes in non-Chinook PSC management under consideration. And, further, this explains the very
extensive reliance upon, and systematic treatment of, "qualitative” cost and benefit analysis, reflected in
the RIR, as required under E. Q. 12866,

It must also be understood that the proposed action is mot & close the pollock fishery; it is to create
incentives for pollock fishermen to avoid non-Chinook salmon. Thus, the impacts are reported as
potentially forgone gross revenue or revenue at risk, depending on alternative, and are not reported as
industry losses of revenue. The RIR does not identify these impact estimates as lost revenue specifically
because mitigation of the impacts via harvesting behavior changes are expected as that is the point of
incentivizing avoidance of PSC. Clearly, the Council's intent is to incentivize non-Chinook salmen PSC
avoidance in order to reduce it and the hard cap used in the potentially forgone gross wevenue analysis is
one part of the incentive, The implication is that the pollock industry will change behavier so that they do
not face all of the potential forgone gross revenue, and/or revenue at risk estimated in the analysis as
direct losses in revenue due to direct contraction in pollock harvest.

Thus, it is acknowledged that the gross revenue estimates shown in this analysis reflect highly simplified
assumptions about the outcome of competing alternative PSC rules. In a sense, they are intended to
portray the "worst case” outcome if the pollock fishery was required to forgo a speciﬁc catch amount in
response to each of the non-Chinook PSC prohibition actions being examined. There is no expectation
that this outcome will be realized as a result of any of the proposed non-Chinook PSC management
measures under consideration, and these “techniques” are employed solely to provide a crude
approximation of the first wholesale gross dollar value associated with unharvested pollock, by sector,
processing mode, etc.

Confronted with these facts, NMFS is nonetheless legally obligated to analyze, to the fullest extent
praciicable, the benefits and costs {as well as their expected disttibution) of the proposed management
actions being considered. These mandates (e.g., E.0.12866, OMB Circular A-4, MSA) recognize and
explicitly provide for adoption of gualitative analyiical strategies and approaches to evaluating benefits
and costs in the absence of fuily adequate empirical data and quantitative models. Thus, this analysis will
first provide qualitative discussions of the potential effects, The qualitative treatment is then followed by
the revenue analysis,

6.1 Fleet Operational Effects

Under the alteatives to the status quo, fishermen would be ¢xpected to attempt to minimize losses
asseciated with potentially forgone gross revenue and/or revenue placed at risk by altering their current
operations. These reactions could include the following: (1) mitigating a triggered area closure by re-
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deploying fishing effort, nsing the same fishing gear and methods, to known adjacent fishing grounds that
may be equally or only somewhat less productive (similar CPUE} than the fishing grounds lost to the
salmon PSC minimization measure; (2) avoiding non-Chinook salmon PSC by re-deploying fishing effort
to an area of unknown productivity and operational potential, using the identical fishing gear, in an
exploratory mede; (3) switching to a different target fishery if possible; and (4) mitigating the risk of a
hard cap induced closure by speeding up harvesting and processing activities (race for fish). Each of
these strategies may have operational cost implications as described below. While empirical data on
operating cost structure at the vessel or plant level are not available, cost trends for key inputs may shed
some light on the probable impacts of the fishing impact minimization alternatives on the pellock industry
in the aggregate and on average.

Any regulatory action that requires an operator to alter his or her fishing pattern, whether in time or space,
is likely to impose additional costs on that operator. The aliernative non-Chinock salmon PSC
minimization actions may affect the operating costs of the pollock fleet, compared to the status quo
condition, with the degree of those effects necessarily dictated by the extent to which hard cap
andfor triggered closures constrain harvests, The following sections address this issue in terms of both
fixed and variable costs. Fixed costs tend to atise from investment decisions and variable costs arise from
short-run production decisions. As the terms imply, fixed costs are those that do not change in the short
run, no matter what the level of activity, Variable costs, on the other hand, are those costs that do change
directly with the level of activity, recognizing that variable inputs must be used if production exceeds
ZELE.

6.1.1 Fixed Costs

As suggested earlier, many costs confronting operators in these fisheries are fixed; that is, they do not
change with the level of production. Fixed costs include such expenses as debt payments, the opportunity
cost of the mvestment in the vessel {or plant), the cost of having the vessel or plant ready to participate in
the fisheries, some insurance costs, property taxes, and depreciation. Following an action that negatively
affects, for example, CPUE, TAC, or caich share, these fixed costs must be distributed across a smaller
volume of product output, raising the average fixed cost per unit of production. As previously noted,
available infermation on the cost structure of operations fishing for and processing pollock is very
limited. This is largely so because cost information is often considered highly proprietary by industry
members and is, under the best of circumstances, expensive to collect and analyze. Only scatiered
anecdotal information at the operation level is available on fishing costs (fixed or variable). [t is,
therefore, impossible to do more than provide a qualitative discussion of the impact of the proposed
alternatives on pollock industry’s operating costs.

6.1.2 Variable Costs

Of all the categories of variable factor costs, fuel ranks at or near the top of the list of operating expenses
in the fisheries under consideration. Even a qualitalive evaluation of the ¢lements of the non-Chinook
salmon PSC minimization actions of Alternative 3 (e.g., triggered area closures) suggest that the proposed
regulatory changes may likely result in the following: 1) longer average trip duration to travel to
remaining open fishing grounds; 2) greater total distances traveled per tip, perhaps under more extreme
operating conditions. Tn addition, the non-Chinook salmon PSC minimization actions of Alternative 2
{e.g., hard caps) may induce a race For fish that could result in vessels operating at maximum speed and
capacity in order to harvest as much pollock as possible prior to a hard-cap-induced fishery closure.
Figure 6-1 provides representative diesel fuel cost information for the Bristol Bay area and for Duich
Harbor. These data, provided by the Pacific States Marine Fisheries Commission Economic Information
System, clearly show that diesel Fuel prices morg than doubled in the region between 2005 and 2008 and
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approached $6 per gallon in the Bristol Bay area in 2008, These increases have likely had a severe impact
on the variable costs of all fishing operations in the region, including those for non-Chinook salmon.
While it is true that some fuel is purchased by the pollock fleet in other arcas, such as Seattle, there is, at
present, no comprehensive accounting of costs or expenditures in the pollock fishery that would ailow
analysis of actual fuel consumption and costs.

How changes in running time would affect fuel costs depends on bow much fuel must be burned per unit
catch. While it is not possible to place a numerical estimate on this factor, it is reasonable o conclude
that, on average, total fuel consumption would potentially increase, due to movement to avoid non-
Chinook salmon, relative to the status quo under each of the proposed alternatives provided that a hard
cap had the potential to be reached and/or a trigger closure level of PSC was expected to be reached. This
increased fuel use would apply except in the case of vessels that cease to fish as a result the non-Chinook
salmon PSC minimization measures, and perhaps in the case of vessels that swilch to a different fishery,
although opportunities to do the latter are highly restricted for the AFA pollock fleet.

Western Alska July Average Diesel Fuel Prices
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Figure 6-1 Representative Diesel fuel costs from western Alaska, 2001-20011 {$/gallon).

What economists refer to as the “opportunity cost’ of labor is another variable cost that may increase by
triggered closure scenarios contained within Alternative 3. Measures that increase fishing time would
reduce the time available for other activities and, in so doing, would impose a cost on fishermen. Several
of the contemplated measures may increase the time required for fishing in affected fisheries. As noted
elsewhere, avoiding non-Chinock salmon PSC may increase transit time to and from fishing grounds;
fishermen may be forced to fish on grounds with lower CPUE, thus increasing the time required to
harvest any given amount of fish; or they may force fishermen to leam new fishing grounds, thus
increasing fishing time, at least initially, Because fishing crew members are penerally paid with shares of
an operation's net {or modified gross} revenues, the additional time spent at sea as a result of these
measures may actually decrease crew earnings, if the operating expenses of the fishing vessel increase,

This opportunity cost is also reflected in lost time, which reduces the individual's opportunities to engage
in other activities and is treated as a cost in economic benefit/cost analysis. The [imitations of available
madels for predicting how fishing operations would behave, given the constraints, and the limited amount
of cost information available for fishing operations, make it impossible to make quantitative estimates of
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the change in fishing hours or days associated with these altiematives, or to make monetary estimates of
the changes in associated opportunity costs.

Clearly, upon attainment of a hard cap, some portion of TAC would remain unharvested, representing
forgone gross revenue; however, triggered closures may increase the cost of fishing per unit of the
pollock that continue to be caught. Based on information provided by the industry at public meetings and
through individoal contacts, as well as the professional judgment of the preparers of this RIR, seven
categonies of costs were defined for consideration, as follows:

+ Increased tavel costs

«  Costs of learning new grounds or using new or modified gear (e.g. excluder devices)

»  Costs of PSC avoidance measures, or {if these efforts are unsuccessful) premature closure due to
excessive PSC

+ Reduced pollock CPUE due to less concentrated target stocks;

+  Potential gear conflicts

»  Effects on processers (floating or shoreside) built for higher thronghput

+  Safety impacts (addressed separately below in section 6.2)

Increased Travel Cosis

Vessels that had formerly been able to fish areas nearer shore, and in relative proximity to their preferred
port of operation, could be pushed farther offshore and/or into more remote fishing areas, as a result of
specific provisions contained in Alternative 3. Running to the remaining open fishing areas, prospecting
for harvestable concentrations of target species, then (depending on operating made) running back to port
with raw catch or product would, as previously noted, require increased expenditures of fuel and other
consumable inputs, as well as more time on the water (i.c., trips may be longer, and all variable operating
costs and wear and tear on equipment and erew would increage}. These changes in flest operating
patterns woutld Jikely reguire a greater total number of days for a given vessel to take its share of the
available TAC, other things being equal,

How many additional days may be required would vary by stock and ocean conditions, by rates of success
in locating fishable concentrations of the target species in remaining open areas or time perieds, by
operational mode and capacity, by the level of zgpregate effort exeried by the fleet or sub-sector in the
remaining open areas, and by other factors. But clearly, if catch per unit effort declines, cost per unit of
catch would increase. Smaller vessels may be so disadvantaged by the distances that must be traversed
between port and open fishing grounds that they may be unable t operate economically (perhaps, even
physically) under these circumstances. While the formation of the triggred closure areas specifically
recognizes areas with high non-Chincok PSC but relatively low catches of pollock, implying little or no
impact on CPUE from relocation of effort, it is still important fo recognize that the limitations of a
retrospective analysis absent behavioral feedbacks prevent one from saying definitively that vessels
would be able to make up revenue at risk with little or no additional cost.

The smallest, least mobile vessels could be effectively closed out of some fishertes. Even vessels that
have the capacity to reach open fishing grounds may incur prohibitively high operating costs
{e.g., excessive fuel consumption), increased risk (e.g., should sea or weather conditions change
unexpectedly), and reduced product quality (i.e., as hold-time increases). Longer distances and more time
in transit mean higher operating costs and less time fishing,

Costs of Learning New Grounds or Using New Gear

It 13 axiomatic that fishermen fish when and where they believe the fish are maost valuable and most
readily available. Under the triggered closure area provisions, triggered closures would compel operators
to alter the pattern of operations they would voluntanly cheose fo maximize profits. That is, in many
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instances, fishermen would be required to fish on grounds with which they may be unfamiliar. Fishermen
would face a learning curve on these new grounds. They would have to becomea accustomed to a new
physical geography underwater and perhaps more extreme and/or exposed sea surface conditions, to new
fish locations, behaviors, and habits, and, importantly, to new patterns of PSC,

While fishermen learn to operate within these new parameters, they would fikely incur increased
operating costs. Gear could be more frequently lost or damaged, and while it is not clear that CPUE
would be lower PSC of other species could be higher. Higher PSC could force early closures of fishing
grounds, and with fewer optional open areas available, it would be more difficult {(and, thus, more costly)
for operators to voluntarily move off hot spots to reduce or avoid PSC of both non-Chinook salmon and
other prohibited species.

Costs af PSC Avoidance Measures

While, as a general rule in pollock trawl fishery, the selectivity of the gear fished wvaries, pollock
fishermen unavoidably take other species as incidental calch when they fish for pollock. [n some
instances (e.g., PSCes of halibut, salmon, herring, and some species of crabs), pollock fishermen are
subject to limitations on the amounts of PSC that they may take. When the PSC limits (or caps) are
reached, the fishery is closed. Fishermen can, to a greater or lgsser degree, reduce PSC by modifying
their gear or the way they use it, and by leaming the times and places when vnacceptably large PSCes
might take place (Queirolo et al. 1995). Both PSCes and the avoidance measures thar they make
necessary impose costs on the operations. Finally, with temporat and geographic dispersion provisions
associated with the triggered <losure aliernative, there is the potential for increased interactions with
protected species (e.g., short-tailed albatross, ESA-listed PNW Chinook saltmon), which could require
Section 7 consultation (with the potential to trigger further and more extensive fishing closures).

Reduced CPUE Due 1o Less Concentrated Target Stocks

The economic, operational, and socioeconomic response of individual operaters may take several forms
following adoption of a triggered closure. For example, anecdotal information supplied by the industry in
public meetings and through individual contacts suggests that CPUE may decline, in some cases
substantially, as a result of significant fishing effort being forced into unfamiliar or unfavorable areas,
The effect of these declines would not likeiy be uniformly distributed across each management area, pear
type, processing mode, or vessel size category and, thus, would camy with them very different
implications for profitability, economic viability, and sustained participation in these fisheries.

Potential Gear Conflicts

Concemns have been expressed, from a variety of sources, about the adverse economic effects associated
with forcing pear-specific effort out of traditional operating areas and into proximity with other gear
groups and/or target fisheties. Traw] gear, pot gear, and longline pear are incompatible when fished
simultaneously in a given area, Gear damage or loss is a commeon outcome when these competing fishing
technologies come into contact with one another on the fishing grounds. Each gear group perceives itself
as facing unique operating challenges with respect to such conflicts. For example, Pacific cod longline
fisheries occur north of the Pribilof [slands at the same time that bottom trawl] fisheries targst flathead,
yellowfin, and rock sole in the same area. By voluntarily isolating themselves in well defined and
generally recognized areas, they insulate themselves from the high cost and rustration associated with
gear conflicts (loss of longline gear and catch). If either a total pollock fishery closure and/or a triggered
closure induced pollock vessels to swilch, to the extent that sideboard regulations allow, to bottom trawl
fishing on the flatfish fishing grounds gear conflicts could emerge. The likelihood of occurrence and
magnitude of any such conflict is speculative at this time.

Effects on Processors Built for Higher Throughput

[f CPUESs decline and fishing is more geographically dispersed under the triggered closure alternative, the
aggregate rate of catch could slow. This implies that the rate of delivery to processors would also decline.
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Because existing processing plant capacity has been built, in many cases, for peak through-put (i.e., t©
maximize the rate at which catch is received and processed in response to the race-for-fish on the
grounds), lower and slower deliveries may not supply sufficient quantities of raw fish for the largest
plants to operate prefitably. Many plants have been designad, confipured, and operated to exploit
economies-of-scale in producticn. They are designed to move an optimal volume of fish through the
processing plant ai the most efficient, most cost effective rate, given the capacity of the facility and
expectations of catch and delivery rates from the catcher-vessel fleet. If operated at rates that
significantly deviate from those for which the plant was designed, these economies would be lost, and a
plant conld becoms unprofitable to operate,

* The nafure of these interactive and compounding relationships is important to keep in mind. None of
these economic, operational, or logistical elements works in isclation from one another. Further, while
many of these considerations have specifically been ideatified as being related to retocation of effort
under a trigpered closure alternative, they may also affect overall fleet operations under the threat of a
hard cap induced total, and/or sector level, pollock fishery closure. Given the level of cooperation that
exists within the pollock industry presently, and the fact thae the VRHS [CA is a systern conceived and
implemented by industry (before Amendment 84 regulations took effect) for proactive PSC avoidance, it
is not unreasonable to expect that the pollock industry may contmue to operate the VRHS ICA, or some
variant of it, in order to try fo prevent attainment of 2 hard cap. As such, they would inveke various
closures upon their membership that could have similar effects on operational costs as described above
for Altemative 3. It follows that these cost impacts are presently being felt by the members of the [CA
due to VRHS closures under the status quo and would also likely continue under the VRHS/80% closure
option of Alternative 4.

6.2 Safety Impacts

Commercial fishing is a dangerous occupation. Lincoln and Conway, of the National Institute of
Occupational Safety and Health (NIOSH), estimate that, from 1991 to 1998, the occupational fatality rate
in commercial fishing off Alaska was 116 persons per 100,000 full time equivalent jobs, or abeut
26 times the national average of 4.4/10G0,000 {Lincoln and Conway 1%99). Fatality rates were highest for
the Bering Sea crab fisheries. Groundfish fishing fatality rates, at about 46/100,000, were the lowest of
the major fisheries identified by Lincoln and Conway. Even this relatively lower rate was about ten times
the natignal average (Lincoln and Conway 1999,

During most of the 1990s, commercial fishing appeared to become relatively safer. While annual vessel
accident rates remained comparatively stable, annual! fanality per incident rates (case fatality rates)
dropped. The result was an apparent decline in the annual occupational fatality rate. From 1991 to 1994,
the case fatality rate averaged 17.5 percent per year; from 1993 to 1998 the rate averaged 7.23 percent per
year. Lincoln and Conway report that, “The reduction of deaths related to fishing since 1991 has been
associated primarily with events that involve a vessel operating in any type of fishery other than crab”
{Lincoln and Conway 1999, page 693). Lincoln and Conway described their view of the source of the
improvement in the following quotation. “The impressive progress made during the 1990s, in reducing
mortality from incidents related to fishing in Alaska, has oceurred largely by reducing deaths after an
event has acourred, primarily by keeping fishermen who have evacuated capsized (sic.} or sinking vessels
afloat and warm (using immersion suits and life rafis), and by being able to locate them readily, through
electrenic position indicating radio beacons” (Lincoln and Conway 1999, page 694).

There could be many explanations for this impravement. Lincoln and Conway point to improvements in
gear and traming, flowing from provisions of the Commercial Fishing Indusiry Vessz] Safety Act of 1988
that were implemented in the early 1990s, Other causes may be improvements in technology and in
fisheries management. Technological improvements may include advances in Emergency Position
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Indicating Radio Beacon {EPIRB, sometimes alsc called an ELT or Emergency Locator Beacon)
technology. Current 406 MHz EPIRBs are more effective as a means of communicating distress than the
121.5 MHz EFIRBs in use in the early 1990s, in that they now transmit a unique idzntification code in
addition to position information, which allows USCG persennel ashore to quickly identify the vessel, use
point of corndact telephone numbers, and more effectively filter out false alanms.

Fishery management changes have included the introduction of individual quotas for halibut and
sablefish, actions that have dramatically slowed the historically frenetic pace of these fisheries. The
imtroduction of co-ops in the pollock fisheries in 1999 and 2000 is not reflected in these statistics.
Rationalization of the pollock fishery in the BSAIL however, may have furthered safety improvemenis,
The Lincoln-Conway study implies that safety can be affected by management changes that affect the
vulrerability of fishing boats, and thus the number of incidents, and by management changes that affect
the case fatality rate. These may include changes that affect the speed of response by other vessels and
the USCG. Starting in 1997, the Coast Guard's Seventeenth District institted a practice of forward
deploying a long range search helicopler to Cold Bay, Alaska, to improve agency response time during
the Bristol Bay red king crab fishery. This practice was expanded in 1998 to cover the snow crab fishery.
In 1999, approximately 11 lives were saved, in a 6-day period of exireme weather, when the forward
deployed helicopter responded to several vessel sinkings and other marine casualties in short order.

In this RIR, several safety-related issues have been considered with respect to the altermatives. These
include the following:

1. Fishing farther offshore,

2. Reduced profitability, and

3. Changes in risk.

Fishing Farther Offshore

Changes in fishery management regulations that result in vessels, particularly smaller vessels, operating
farther offshore appear likely w increase the risk of property loss, mjury o crew members, and loss of
life. Non-Chinook salmon PSC minimization measures that close nearshare areas to fishing operations,
such as the triggered closures of Altermative J, could compel vessel operatoers to choose between
assuming these increased risks or exiting these fisheries entirely,. Weather and ocean conditions in the
BSAl are among the most extreme in the world. The region is remote and sparsely populated, with
relatively few developed ports. The commercial fisheries are conducted over vast peographic areas.
While many vessels in these fisheries are large and technologically sophisticated, some are relatively
small vessels with limited operational ranges.

Several factors associated with fishing farther from shore can reduce the safety of fishing operations by
increasing the likelihood of emergency incidents. Vessels would probably have to spend more tiene at sea
in order to take a given amount of fish. It would take more time to travel between port and the remaining
open fishing grounds. Operators would also be likely to be fishing in less familiar conditions and on
stocks that may be less highly aggregated, thus reducing CPUE. Increases in the time spent at sea
increase the length of time fishermen are potentially exposed to accidents. Furthermore, longer trips are
likely to increase fatigue and thus the potential for mistakes and accidents.

Other factors may tend to increase the case fatality rate. Fishing vessels may be farther from help if an
accident eccurs. In many cases, the initial response to ttouble comes from other fishermen. [If fishing
farther offshore, on more extensive fishing grounds, increases the dispersion of the fishing fleer,
assistance from other fishermen may not be as readily available. In addition, regulatory actions that force
fishing vessels to work farther offshore may turn what would normally have been a request for assistance
search and rescue case into an emergency or life threatening situation. Many search and rescue cases
mvolving fatalibies start as a casualty to the vessel that degrades its stability or survivability, but does not
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immediately threaten the vessel or crew. After the initial casuzity, other envirenmental factors
(2.g., heavy seas, winds, freezing spray, etc.) may quickly cause the situaticn to deteriorate. The ability to
render assistance early is essential. Vessels fishing farther from shore and/or in more remate and exposed
locations may experience additional delays before help can arrive.

In a similar respect, the ability to satisfactorily treat personnel injuries is often determined by the speed
with which the njured can receive adequate medical attention, While these factors may affect all
operations, they are likely to be most serious for the smaller vessels based in Alaska ports, which have
tended to fish relatively close to the shore in the past.

Reduced Profilability

As discussed throughout this RIR, proposed restrictions on fishing to minimize non-Chinook salmon PSC
could reduce the profitability of many operations, especially including many of the smaller operations.
Reduced profitability could be an indirect cause of higher accident rates. For example, fishermen facing a
profit squeeze could defer needed maintenance on vessels and equiptnent, reduce operating costs by
cutting back on safety expenditures, or s¢ale back the size of their crew in order to reduce crew share
expenses.  Remaining crew wonld have expanded responsibilities and could sk greater fatigue,
increasing the likelihood of accidents. Finally, these operators could decide to fish more aggressively,
even in marginal conditions, in an effort to recoup lost revenues. These factors may affect the incident
rate and the case fatality rate, as well.

Changes in Risk

Each of the factors described above increases risk. On the other hand, the potential for increased risk may
be affset to some extent by changes in fleet behavior. An increase in risk effectively increases the cost of
each additional day of fishing that, in turn, may contribute to reduced levels of participation {(e.g., fewer
fishing days) by smaller vessels. If this leads to a safety-induced realtocation of harvest from smaller to
larger vessels, risk calculations may be affected. Similarly, smaller crew sizes mean that fewer people on
a vessel ar¢ exposed to danger. Furthermore, skippers who have less invested in safety gear may have an
incentive to behave more cautiously or conservatively in other respects in order to offset some of this
perceived increased risk. Very little is known about factors that might increase risk, or that might offset
risk increases, for fishermen in the North Pacific and Bering Sea. Even the best estimates of statistics as
fundamental as the occupahional fatality rate are not precise, and are not available at all for recent years.
Rough estimaies of the relative ranking of occupational fatality rates in different fisheries are knovm.
Littie mare than qualitative speculation is available concerning the factors that affect the rates in the
different fisheries, however, Available information does not permit quantitative modeling of changes in
these rates in response to changes in fishery management regulations that could be induced by fishing
impact minimization measures. These changes in fishing behavior and patterns could lead to an increased
level of risk to vessels and crews, albeit an increase that cannot be empirically estimated.

Unfortunately, it is not possible to predict the changes in behavior that the industry might undertake &
avoid non-Chinook salmon PSC and the effect on vessel, and human, safety. It is important to recognize;
however, that the AFA pollock fishery is a rationalized fishery operating under a cooperative structure, A
careful review of the altemative set reveals that the hard cap alternatives all contain provisions for
coopperative level allocations, rollovers, and transfers. Thus, the alternative set includes measures to
mitigate the possibility for a "race for fish" that could occur under unallocated PSC caps. These
provisions also provide some mitigation of the associated impacts on vessel, and human, safety that might
exist if a "race for fish" were created due ta a PSC cap.
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6.2.1 Pollock Product Quality, Markets, & Consumers

This section discusses the economic impacts of the aliernatives on (1) product quality and revenue
impacts, including changes in the time between harvest and delivery and changes in the average size of
pollock, (2} costs to consumers, (1) impacts on related fisheries, and (4) impacts of fishery dependent
communities.

This RIR is developed tn compliance with Executive Order 12866, which specifies a cost-benefit
analytical framework, either qualitatively or quantitatively where possible, and consideration of the
implications for net national benefits. It is important to understand that the Office of Management and
Budget has determined that effects on non-us citizens do not enter into the net naticnal benefit calculation
defined as the appropriate analytical metric in Executive Order 12866. Thus, implications on world
markets, world food supply, and non-US consumers are not appropriate considerations in the analysis
contained in the RIR,

6.2.2 Product Quality & Revenue Impacts

The non-Chinook salmon PSC minimization altematives considered in ligu of the status quo may impose
restrictions on pollock fishing vessel operations that might lead to a decline in praduct quality and
associated reductions in the price the industry receives for fishery products. Changes in product quality
may oceur for at least three reasons:

» [If a triggered closure occurs, CV operations may have to fish farther away from shoreside
Processors, requiring them to travel greater distances taking more time to deliver their catch;

+ If forced out of the most productive grounds, either by a triggered spatial closure or a voluntary
hot spot closure, fishermen may be induced to target stocks of sub-oplitnai sized fish;

» If a hard cap threatens a fishery closure, a race for fish may occur and catcher processots and
motherships may change product mix in order to speed up production, thereby possibly reducing
product quality and/or finished praduct value,

These potential effects on product quality would all be expected to lower the value of payments to CV
operators as well as returns to shoreside processing value added.

The interval between catching and initiating processing pollock is, reportedly, negatively correlated with
product quality (and, thus, value). Some reports suggest that, on a product-for-product basis, the quality
of pollock harvested and processed at-sea is uniformly higher than that of product produced onshore,
owing primarily to the significant difference in the interval of time between catching and processing.
Inshore processors routinely place limits on the maximum holding time for pellock onboard catcher
vessels, and deduct from the price or refuse delivery if the delivery time is exceeded. For those vessels
that do not have the capability to process their own catch, given a fixed catch rate and hold capacity, any
action that substantially increases the time between caich and delivery imposes costs, both on the
harvester and the processor. Beyond some point (which varies by vessel size, configuration, condition of

the target fish, and weather/sea conditions) delivery of a usable catch {i.e., one with an economic value
the fisherman and processor) is not feasible.

In this latter connection, a concem common to all operators delivering catch ashore for processing is the
effective time limit that exists from ‘first caich onboard’ until offloading to deliver a salable catch.
Tiiformed sources in the industry place the maximum interval at 72 hours (at least in the case of pollock).
M fishing grounds that remain open under one or another of the fishing impact minimization alternatives
are more remote from sites of inshore processing facilities than the traditional fishing locations, the
detivery time for the raw product by the calcher vessel may be lengthened and the value of the delivered
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product lowered. For smaller vessels with more limited holding capacity and slower running speeds, this
limit would impose relatively greater constraints (i.e., operational burdens). The result may be an
effective intra-sectoral redistribution of catch share.

Closures (or other operational restrictions) of fishing grounds adjacent fo inshore processing facilities
may inadvertently redistribute the catch within a sub-sector, from the smaller, least operationally mobile
vessels to the larger, faster, more seaworthy elements of the fleet. In the long run, this may have the
added and undesirable effect of inducing further ‘capital stuffing’ behavior within the industry 2s those
disadvantaged small boat owners peiceive the nead to invest in added capacity to continue to participate
profitably in the fishery.

A corollary effect of altering the timing and/or location of catch might accrue if the average size of fish in
the catch falls below the minimum requirement for specific product forms. These minimums are often
dictated by the marketplace, but may also be directly linked to the technical limits of the available
processing technology.” These impacts could accrue to any or all segments of the fishery. For example,
on average, fillet production requires a larger polleck than does, say, surimi production. If spatial
displacement (e.g. via a triggered area closure) results in a significant decline in the average size of fish
karvested by a given operation, there could be adverse effects on product mix, quality, prade, and value.

In contrast to potential declines in product value that could occur, there may be upward price pressure due
te reduced quantity of poellock supplied to markets if a PSC management measure results in forgone
pollock catch. The economic law of demand (e.g.. a downward sloping demand curve) suggests that
{assuming all other factors are held constant}, if fewer units of a normal good or service are supplied, the
individual unit price would be expected to rise. This means that, within the limits of this model and the
context of this action, if fewer fish of a given species are harvested, then fishermen should receive more
for each unit of that species they continue to catch and deliver to the market, all eise being equal, Any
increase in price that would actwally occur would depend on, among other things, how responsive the
price consumers are willing to pay is to changes in the quantity of catch supplied. The consumers’
willingness to pay more for these products is dependent upon how unique the products are, that is,
whether the consumer can subsiitute a lower cost altemative product. There is evidence to support the
idea that reduced pollock production would tend to push prices up. The prices shown in this analysis
reveal an upward trend in the past several years as pollock TACs have declined from roughly 1.4 million
metric tons to approximately 800,000 metric tons. However, very little empirical information is available
at this time concerning the responsiveneass of price to quantity supplied for the species and praduct forms
potentially affected by the altematives over the range of possible gquantity change that might be
anticipated.

To the extent that these pollock fishery products are consumed in the United States, any producer benefit
accruing from a price response to diminished supply would be, to 2 very large extent, offset by a
raduction in consumer welfare from the increase in price.  That is, the benefit to the industry would
simply be the result of a transfer from consumers. Thus, under these conditions, this hypothesized
supply-induced price increase would create no net benefuls to Americans that could be revealed in a cost-
benefit analysis for domestically consumed fish. Quantity changes under some alternatives under
consideration in this action may be small encugh to have no perceptible impact on prices, while under
other alternatives they may. It is not pessible, at this time, to estimate the likelihood or magnitude of
these hypothetical supply and price effects.

Altemnatively, to the extent that these fish are exported and consumed outside of the United States, any
supply-induced price increase would create an atdributable net benefit improvement to the Nation, from a
cost/benefit perspective. This is because the price increase would accerue, in the form of increased gross
revenues, o United States producers, while the loss in consumer welfare would be imposed on citizens of
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other countries. Under OMB guidelines, costs incurred by (and, for that matter, benefits accruing o)
foreign producers and censumers are excluded from the net benefit analysis performed in a Regulatory
Impact Analysis. Such changes would (all else equal) have no effect on niet benefits to the nation.

6.2.3 Costs to Consumers

Ultimately, fish are harvested, processed, and delivered to market because consumers place 4 value on the
fish that is ever and above what they have to pay 1o buy them. A person who buys something would
often have been willing to pay more than they actvally did for the good. The difference between what
they would have been willing io pay and what they had to pay is treated, by economists, as an
approximaticn of the value of the good or service to consumers (i.e., consumer's surplus) and as cne
component of its social value, Tf the price of the good rises, the size of this benefit will be teduced, all
else equal. If the amount of the good available for consumption is reduced, the size of this benefit is also
reduced. Provisions of the proposed non-Chinook salmon PSC minimization actions could reduce the
value consumets of seafood (and associated fish products) receive from the fisheries for several reasons,
including 1) consumers may be supplied fewer fish products; 2) consumers may have to pay a higher
price for the products they do consume; and 3) the quality of fish supplied by the fishing industry may be
reduced and, thus, the value consumers place on (and receive from) them will decline.

The domestic consumer losses would fall into two parts. One part, corresponding to the loss of benefits
from fish products that are no longer produced, would be a total loss 1o society. This is often referred to
as a deadweight loss. The second part, comresponding to a reduction in consumer benefits because
consumers have to pay higher prices for the fish they centinue to buy, would be offset by a corresponding
increase in revenues to industry (i.e., producers’ surplus gains). While a loss to consumers, this is not a
loss to society. [t is a measure of the benefit that consumers used to enjoy, but that now acgerues to
industry in the form of increased prices and additional revenues.

The actual loss to society cannot be measured with current information about the fisheries. Estimation
would require better empirical information about domestic consumption of the different fish species and
products, and information about the responsiveness of consumers to the reduction in the supply (e.g., their
willingness and ability to substitute other available sources of protein), In addition in the present case,
because, under the status quo, society is already in 2 suboptimal state (i.¢., Incurring z welfare loss
assoctated with the economic nepative externalities imposed by salmon PSC), actions taken to reduce
these extermality impacts (i.e., minimizing pollock trawl fishing impacts on salmon} will result in an
aggregate welfare improvement to society, offsetting any apparent welfare reduction in the
reiail/wholesale domestic seafood/fish products commercial marketplace (i.e., no deadweight loss is
incurred).

6.2.4 Impacts on Related Fisheries

Direct changes to a fishery, induced by non-Chincok salmon PSC minimization messures, could have
indirect and unanticipated impacts on other fisheries beyond the gear conflict issue addressed earlier.
Some of these impacts could impose {perhaps substantial) costs on these other fisheres. The fellowing
costs have been considered in this RIR:

= Displacing capacity and effort, E

+  Compression‘overlapping of fishing season, and

= Increased costs of gearing up and standing down,

Displacing Capacity and Effort: While AFA sideboard provisions and license limitation program
constraints seck to manage and control transfer of ¢ffort and capacity across fisheries, they are not
absolute barriers to this phenomenon.  Should salmon PSC minimization measures become too
constraining fo support existing levels of effort, it is possible that effectively displaced capacity would
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redistribuie te remaining open target fisheries within the limits imposed by AFA sideboards, imposing
potentially increased costs on the operations that currently prosecute them,

Compression/Overlapping of Fishing Season: Many of the larger operations in the Bering Sea pallock
tishery are highly specialized (e.g., AFA surimi C/Ps). Many others, however, rely upon diversification

(t.e., fishing a sequential series of different target fisheries over the course of the year) to sustain an
economically viable operation. Communities have developed around, and invested in facilities and
infrastructure to suppori, these fishery participation patterns. The classic Alaska example has come to be
the 58-foot Linut Seiner. This class of commercial fishing vessel was specifically designed to meet the
State of Alaska’s regulatory limit (i.e., maximum 58 feet LOA) for participation in the salmon seine
fishery. Over time, these, as well as many other, small boats have evolved patterns of operation that
inclnde participation in fisheries for (among others) crab, halibut, and various combinations of groundfish

species.

Because these operations are econoinically dependent on participation in a suite of fisheries, anything that
alters their ability to move sequentially from fishery opening to fishery opening places them at economic
risk. For example, should the Council select a non-Chinook salmon PSC minimization action. that results
in temporal displacement of fisheries (either directly or indirectly), placing fishery openings in confliet, it
could reduce the econamic viability of some fishing operations. They could find themselves in the
position of ¢hoosing to participate in only one fishery, smong two or more altemative openings, and
foregoing participation in the others. It may not be possible, under these circumstances, for such an
operation to remain economically viable in the long run. Besides losing the revenues from participation
in fisheries that overlap, these operations could find themselves idled during portions of the year when
weather and sea conditions would otherwise permit fishing operations, This could have unintended
consequences, such as difficulty retaining a professional crew and smaller gross revenues over which to
spread fixed costs. It could also mean lost wages to the community.

There could be an analogous concern about the inshore processing sector. Processing plants often are
equally dependent on the predictable sequential prosecution of fisheries during their operating year.
Many plants in Alaska are specifically designed and configured to take advantage of efficiencies
attributable to a consislent seasonal sequence of species delivered for processing. Crews are hired,
maintained, or let go, as needed, based on expected demand for processing services. Likewise, start-up,
maintenance, and shut-dewn cosis are predicated on the timing and duration of fishery openings, as are
logistical and staging costs to assure production inputs are in place when needed, and outputs reach
markets on time.

In the worst case scenarios considered in this RIR, owners of processing capacity could be forced to
consider not opsning their plants because of uncertainty about the timing and duration of fisheries. If
some plants fail to open on schedule, fishermen who otherwise would have participated in a fishery may
have no market for their catch. This may be particularly significant for small catcher boats operating in
relatively remote areas of the state. Furthermore, these effects need not necessarily acerie only to
operators in the polleck fishery. In some areas, processors are able to provide markets for, say, salmon,
only because they can underwrite some of their fixed staging costs by keeping their operations employed
over an extended season with deliveries of crab, halibut, groundfish, etc. The extent to which these
potential adverse effects are actually realized cannot be assessad at this fime. Nonetheless, they represent
patentially significant sources of economic disruption for these sectors of the industry, and the coastal
communitics dependent upon them.

Increased Costs of Gearing Up and Standing Down: Logistical and staging costs can represent a
significant expense for many operations participating in the fisheries of the Bering Sea. Should one or

more of the non-Chinook s2lmon PSC minimization measures result in temporal displacement of fisheries
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there would be adverse economic and operational impacts on vessels, plants, and crews that could not be
readily avoided or compensated for. That is, if a salmon PSC minimization measure results in, for
example, an early fishery shutdown due to attainment of a hard cap, the immediate result would be an
idling of the fleet and associated processing plant capacity. In effect, the fishery would be required tc
stand-down until the next scheduled seasonal epening. From the perspective of the fishing indusiry,
mandatory idle periods between openings impose direct costs. The longer the duration of imposed
idleness and the more numerous these pericds, the greater the potential economic and operational burden.

Presumably, there exists some form of a step function that characterizes these potential adverse impacts.
~ That is, it may be likely that a mandatory stand-down of 24 hours, or 48 hours, or even 72 hours, would
impose costs that could be absorbed by most operators participating in the target fishery (although all
would likely prefer to avoid them). Indeed, over such a relatively brief interval, an operator might keep
the crew productively employed with mainterance and/or other forms of preparation for the anticipated
re-opening. Monetheless, the plant or vessel must continue to pay its variable costs (e.p., wages and
salaries, food and housing expenses, fuel and other consumable input cosis, ete.) during the stand-down
while producing no marksiable output, and therefore eaming no revenues.

Under such circumstances, each operator could eventually reach a threshold, beyond which the cost of
standing-by would becoms a significant economic burden. Precisely whete this threshold lies would
likely vary by operation. At present, no empirical information is available with which to predict when
these thresholds might be attained by any given plant or vessel. However, if the threshold were reached,
the operator would face 2 series of decisions with potentially significant econgmic costs and operational
CONSEqUENCES.

These costs may be characterized as staging expenses. For example, transporting crews by air to and
from remote Alaska locations multipie times in a fishing year (rather than once or twice, as has
historically been required) would represent a significant additional operating expense. In association with
analysis of the Bering Sea Pollock/Steller RPA analysis undertaken in late 1999 and early 2000, the At-
sea Processors Association reported that each C/P that participates in the pollock target fishery camies a
crew of 100 te 125. Motherships and inshore plants in that same fishery have at [east as many transient
employees. Repeated movement of crew to and from staging areas in remote Alaska ports in response o
stand-down periods, on the scale suggested by these estimates, would represent a potentially significant
economic and logistical burden for these fleets and plants.

Similarly, moving fishing supplies and support materials to and from the vessel’s staging port or onshore
plant location two or more times each season, as well as providing for secure stand-down status of the
vessel or plant and its equipment between openings, could impose considerably higher operating costs,
and thus smaller profit margins. Moorage slips, especially for the larger vessels in these fleets, may be in
short supply, given the limited physical facilities that currently exist in ports and harbors. If entire fleets
must lay-up for weeks or even longer periods between openings, existing moorage facilities could be
overwhelmed. Even if adequate space could be found, it is probable that rental/legsing costs for that
space would be bid up significantly. In the long run, this induced demand could result in investment in
additional port and harbor Facilities.

As suggested above, inshore processors may experience equivalent logistical costs, depending upen their
relative leve] of operational diversification, geographic location, length of current operating season, etc.
Presumably, there exists a balance-point between the minimum necessary valume of deliveries of catch to
a plant, the duration cf idleness between delivery flows, and the ability to operate a processing facility at
all. While likely varving from plant to plant, operator to operator, and even species to species deliversd,
it is clear that if a plant cannot cover its variable operating costs, it is better off (from an economic
perspective) 1o cease operation altogether. As staging costs {(e.g., moving crews and supplies to and from
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the facility) inctease, this operating margin shrinks. Data limitations preclude estimating which plants
can or would choose to operate under these circumistances. It is apparent, however, that significant
temporal changes in fishery openings and/or duration {as impliciely or explicitly provided for under
several of the proposed alternatives) would increase the likelihood that some may not continue to operate.

6.3 The Voluntary Rolling Hotspot System Under Alternative 1: Status Quo

An examnation and analysis of the effectiveness of the volungtary rolling hotspot system, under the
status qua, has been conducted by Dr, Alan Haynie, of the Alaska Fisheries Science Center. The analysis,
in its entirety, is contained in section 5.3 of the accompanying EA. This analysis, which spans
approximately 40 pages in section 5.3, is the most comprehensive treatement of the efficacy of the VRHS
conducted to date. While all of the analysis is highly pertinent in the evaluation of the status quo, and in
comparing the potential effects of Alternatives 2 and 3 with the status quo, the analysts have chosen to
limit the treatment here to the summary of findings of that analysis rather than eeprinting all 40 pages. It
should be understood; however, that the full treatment of that analysis is applicable here and is hereby
incorporated both by the association of the EA and RIR as accompanying docuements and by reference!

Summary of Findings on Status Quo Chum PSC-reduction measures

Collectively, the Chirook and non-Chinook salmon PSC measures implemented through the VRHS
system and Amendment 91 arguably represent the most extensive PSC reduction efforts that have ever
been underiaken. Given the importance of the VRHS in the status quo as well as a component of the
action alternatives, an extensive analysis of the efficacy of this system has been developed and is
presented in Chapter 5 section 3 of the accompanying EA, What is presented here is a synopsis of the
findings of that analysis.

Key findings of this analysis include:

e  From 2003-2010, comparing chum PSC rates in the 1-3 days following RHS closures are
approximately & percent lower

s Annval average chum PSC in the S<days before ciosures were imposed from 2003-201C ranged
from 11-33 percent for CVs and from 2-30 percent for other sectors, with the majority of years
being in the upper end of this range. The average percentage of pollock range from 7-21 percent
for C¥'s and was less than 5 percent for other sectors.

s Evaluating the 1993-2000, an RHS-like system would likely have reduced chum PSC by %22
percent on average with about 4-10% percent of pollock fishing have been velocated to other
areas.

o The pre-RHS analysis suggest that often “what’s good for chum is goed for Chincok’ with the
range of Chinook savings as 6-14 percent per year.

« Based on 1993-2000 data, large closures reduce salmon PSC more but at the cost of moving
additional pollock. Also, closures based on the most recent information possible leads to larger
average reductions and relatively small base rates appear on average to be more effective.

e  The current “tier system™ of the RHS program allows cooperatives with low PSC relative to the
base rate 1o fish inside closed areas. This provides some incentive for cooperatives to have lower
chum PSC rates in order to be able to fish in closed areas, though these vessels coften choose to
fish elsewhere, During closure periods, 4.6 percent of CV pollock and 0.3 percent of pollock by
the other sectors was taken inside the closure areas,

* An examination of the chum PSC rates in the chum Salmon Savings Area (85A) indicates that in
over 90 percent of months from 2003-2010, chum PSC rates were fower in the Chum S3A than
outside of it, suggesting that trigger this area could be actually increase chum PSC.
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In 2011, chum RHS closures were in place throughout the B season, whereas in previous years
Chinook closures were explicitly given regulatory priority,

Compared to alternative spatial management systems, the RHS system has advantages and limitations.
Key advantages of the hotspot system relative to fixed closures include:

Sea State has shown ihe ability to make trade-offs between chum and Chinook P3C and to
consider how vessels will respond.

Adjustments to what areas will be closed can be made regularly in response to the substantial
inter-annual variability in the quantity and concentration of PSC. This prevents the possibility that
fixed closures would censistently force vessels from low-PSC areas, which is a possibility with
any sysiem that cannot adjust.

Anecdotal information from vessel operators and plant managers can be combined with observer
data, VMS data, and knowledge of how seasonal PSC conditions evolve to make well-informed
predictions of where salmon PSC will occur in the near-term.

The systemn can adapt with new information. For example, from the 8/27/07 SeaState report - “It
would be particularly useful to know if there is a temperature front associated with higher or
lower PSC, as there was further up on the shelf.”

Through regular reperting to the Council and independent audits of potential violations, there is
transparency in whether vessels adhere to closures. The number of violations of the closures has
been very limited and seemingly generally due to honest mistakes by vessel operators.

The Council’s June 2010 motion requested an analysis of potential means to modify the chum rolling
hotspot system. Options for adjusting the system include:

Modifications of the RHS program to the vessel-level would follow the cumrent shoreside and
catcher-processor Chingok RHS programs. An individual-level system would increase the
likelihood that vessels face consequences for high PSC. Because there may also be some
advantages to having cooperative-level incentives, a RHS system could also include both
individual and cooperative-level incentives,

Sea State strives to have recent information available for deciding which areas to close. There is no
eagy technical fix to reduce the utilization of information. Shortening the approximately 24-hour
delay between when closures are anncunced and implemented would improve the quality of data
and could provide some additional incentive to avoid high-PSC arcas immediately before closures
are implemented. However, this would occur at additional cost to the flest and historical
simulation results suggest that the reduction in PSC would be relatively small.

The RHS could be adjusied to focus on benefits to Western Alaska stocks by being more active
early in the B season. However, if extremely large closures are imposed in this period so that
fishing is slowed down significantly, it could have the unintended consequence of pushing a larger
amount of fishing effort into Octeber, when Chinook PSC is usually highest.

Historical simulation results indicate that larger closures are likely to further reduce PSC, but at a
decreasing rate as they get larger. Larger areas at high-PSC periods would allow more high-PSC
areas to be closed. :

When PSC rates change quickly, the current 3-week moving basis for determining the base rate
means that all cooperatives or few cooperatives are subject to closures. The base rate could be
based on the most recent behavior to ensure that vessels or cooperatives with relatively high PSC
rates in the most recent period would be subject to closures.

Modifying the incentives associated with the tier system has the potential to significantly
strengthen the effectiveness of the RHS system. Larger and longer closures or any other reward
and penalty could be incorporated into the tier system. If a more stringent chum RHS is developed,
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vessels could be made exempt from some of the closures if they have relatively low Chinook PSC,
further increasing the incentive to avoid Chinook PSC as well,

In balancing the chum and Chinook PSC, the RHS system has demonstrated the ability to carefully
balance the trade-offs in a manner that could not be done with fixed closures. The program has continued
to evolve and learn from new challenges,

6.4 Pollock Fishery Gross Revenue under Alternative 1: Status Quo

The analysis of potential effects on pollock industry revenue uses a retrospective analysis of fishery
conditions during the 2003 through 2011 seasons. Constraints, in the form of fishery closures, are applied
in each year, by season and scctors. Thus, the constraints are applied to calculate potentially forgone
gross revenue as that portion of revenue that was actually earned, as reported by industry, up to the date
of the closure. The actual total first wholesale gross revenue values that the industry eamed during the
2003-2011 time-frame (i.e. under Alternative 1, the status quo) are presented below. Their use in
calculating prices used in the impaet analysis is detailed in the next section.

Table 6-1 A and B Season total (Annual) Round weight equivalent nominal first wholesale gross value
of retained pollock by sector 2003-2011,

A and B Season Annual Total First | Total Annual

YEAR Wholesale Gross Value Wholesale
cba  CPM Shoreside Value
2003 $103 $468 $456 $1,026
2004 $116 5520 5446 51,082
2005 $131 $597 $536 $1,264
2006 $133 $597 $517 $1,247
2007 $139 $602 $500 $1,241
2008 $145 5647 $540 $1,331
2009 $109 $472 $446 $1,027
2010 $106 5491 $438 $1,035
2011** $139 $660 $612 $1.410

Sources: Terry Hiatt: Alaska Fisheries Science Center, from data compiled for the
Economic Status and Fishery Evaluation Report. 2008 and 2010,

*Estimated using pollock catch by season and sector, from catch accounting, and
applying the 2010 price per round metric ton as a price proxy.

Harvest tonnages were valued using annual round weight equivalent first wholesale prices derived from
the catch accounting system (Hiatt 2011). The first wholesale prices were estimated by dividing the total
wholesale value of pollock production by estimated retained tons of pellock, to yield a round weight per
ton of catch equivalent value. First wholesale prices are the prices received by the first level of inshare
processors, or by catcher-processors and motherships. They reflect the value added by the imitial
processor of the raw catch. They are not, therefore, equivalent to ex-vessel prices. The first wholesale
values by species group, fishing gear, and area for the catcher-processor fleet used in this analysis are
summarized in the tables below.
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6.5 Calculation of Potentially Forgone Pollock Revenue and Pollock Revenue
at Risk

The analysis of potential forgone gross revenue has used the estimated date on which the pollock fishery
would have hit the various non-Chinook salmon PSC caps in each of the years 2803-2011 in order to
conduct a retrospective analysis to answer the question of what would have happened had the proposed
action been in place in those years. The estimate of potentially forgone pollock biarvess that results is then
multiplied by a price to estimate potentially forgone gross revenue. Since the impact estimate is
calculated in terms of the mettic tons of pollock catch potentially forgone, it is necessary to use a price
that is reflective of the total value of that catch. This process is necessarily complicated by the fact that
pollock is processed into several product forms and is processed both at sea (on CPs and Motherships)
and in shoreside processing facilities that receive deliveries from Catcher Vessels. Thus, reported values
in the offshore sector (CPs and Motherships) are inclusive of all processing value added to the first
wholesale level, which is also the point of departure for export of pollock products. Effects in export
markets are not an appropriate consideration in a RIR. Thus, this 15 a logical level at which to value
potential impacts because exports and effects on ¢xport markets lie outside this level of valuaticn.
Further, potential welfare impacts in domestic markets cannot be determined with available data. Thus,
first wholesale value is an appropriate value by which to capture the total quantifiable domestic market
effect on potential forgone pollock harvest and revenue.

The analysis is complicated by the fact that deliveries to shoreside plants by Catcher Vessels are paid an
ex-vessel price that is considerably less than, and thus not comparabte to, the first wholesale value. To
provide comparable first wholesale values for both the offshore and inshore sectors, the analysis does not
use ex-vessel value and, instead, calculates a shoreside sector price that is inclusive of all processed value
added. This is done by annually aggregating the total value of all pollock products processed by
shoreside processors, as reported by industry to NMFS in the COAR report and compiled by the Alaska
Fisheries Science Center, and dividing that value by the ttal round weight of retained meiric tons of
pellock harvested by Catcher Vessels in the Bering Sea pollock fishery as reported in the e-landings catch
accounting system.

This calculation provides a round weight equivalent first wholesale value for the shoreside sector that can
be multiplied by estimates of potentially forgone pollock harvest, in round metric tons, te determine
potentially forgone gross revenue at the first wholesale level. This is done annually from 2003 through
2011 in the RIR for each of the sectors and these prices are reported in Table 6-2 and Table 5-3, Thesa
are the prices that are applied by year for each year from 2003 through 2011.
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Table 6-2 B Season Round weight equivalent nominal first wholesale value of retained pollock by
sector, 2003-2011 ($/mt).
Round Weight Equivalent First
el Wholesale Value/mt
cba CP/M Shoreside
2003 $537.68 $540.30 $632.96
2004 $564.94 $559.48 $505.94
2005 $687.96 §712.30 $700.32
2006 $704.51 5713.41 $697.62
2007 $834.10 $818.19 $762.63
2008 $1,232.55 51,248.65 $1,113.88
2009 $1,153.11  $1,122.08  $1,189.18
2010 $1,185.42 $1,236.22 $1,178.04
2011* $1,185.42 $1,236.22 $1,178.04
Sources: Terry Hiatt: Alaska Fisheries Science Center, from data compiled for the Economic
Status and Fishery Evaluation Report, 20109, * 2010 price is used to proxy 2011 prices.
Table 6-3 B Season nominal first wholesale value of retained pollock by sector 2003-2011.
B Season First Wholesalo Gross | avason
YEAR Value: First
] Wholesale
€ba CPIM Shoreside Value
2003 $49 $218 $249 $515
2004 $51 5221 $225 $498
2005 363 5283 5274 3619
2006 $64 5288 5268 5620
2007 370 5303 5251 3624
2008 §75 $337 $283 $695
2009 357 5248 $249 3554
2010 $59 %278 $249 $585
2011* $60 $390 $353 $803

Sources: Terry Hiatt: Alaska Fisheries Science Center, from data compiled for the Economic
Status and Fishery Evaluation Report, 2010,

*#* Estimated using pollock catch by season and sector, from catch accounting, and
applying the 2010 price per round metric ton as a price proxy.

The analysis of revenue impacts of the alternatives on the pollock industry was conducted in terms of two
gross revenue categories, The first is the potential forgone gross revenues that could have been generated
under varicus non-Chinook salmon PSC hard caps contained within Alternative 2. This is simply the
gross revenue that would have been generated by the pollock TACs, and their allocations among sectors,
that have historically been caught after the projected closure date under the hard cap scenarios. These
differ between the alternatives depending upon the sector, cap amount, seasonal split options, and historic
allocation options.
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The second general category is gross revenues at risk under the triggered closure area options contained in
Alternative 3. The affected fishing fleets may or may not have been able to make up the displaced catch
and the gross revenues that would have been lost because of these restrictions, by fishing outside of the
closure area, Because seme sectors may potentially have been able to recover some or all of these gross
revenues, the gross income from these catches cannot, sirictly speaking, be described as lost. Instead,
they have been described here as “at risk.”

Only if it is assumed that harvest foreclosed to a flect sector in one area by Alternative 3 could not have
been made up elsewhere by that fleet sector would at-risk gross revenues be an estimate of lost grass
revenues. Accurate estimates of the abilities of fleets to make vup a reduction in harvests in one area, due
te closures under Altermative 3, by fishing in another require information on the following: (1) the
volume of catch {and resulting production) affected by the Alternative 3 closure areas, (2) the extent to
which each fleet sector would have redivected its operations inte other fishing zreas, and (3) the
comparative productivity of the fleet sectors in the new areas, Currentiy, it is possible to quantitatively
estimate only the first of these, (i.e., the volume of catch coming from areas that would no longer have
been available to fishermen under each triggered closure scenario contained within Alternative 3.

As noted above, gross revenues at risk are forgone only if a fishing fleet is unable to modify its operation
to accommodate the imposed limits and, thus, cannot make up displaced catches elsewhere {either in
remaining open fishing areas or during alternative open fishing periods). Having estimated the maximmum
grass revenuces that might be lost to sach sector, on the assumption that the fleet is unable to make up the
affected harvests, it is possible to incrementally relax this assumption and assess the effects. If one
assumes that the underlying behavioral medel is linear in its parameters, evaluating an alternative
assumption about the total forgone caich is straightforward. For example, if one assumes that a given
sector is able to make up 10 percent of the harvest elsewhere, the estimated at risk gross revenue impact
would be multiplied by (.90; if the assumption is that, say, 20 percent is made up elsewhere, the total is
multiplied by a factor of (.80, and so forth, This is done¢ without specifying where (or when) the sector
might operate, or at what cost. With total gross revenue at risk information available for each flest
segment, the reader may apply his or her own assumptions about the extent to which each fleet segment
would be able to make up its catch elsewhere, thus producing his or her own estimates of the gress
revenues that might be forgone.

6.6 Potentially Forgone Gross Revenue and “Revenue at Risk™ under
Alternative 2

Under the non-Chinook salmon PSC hard cap scenarios included in Alternative 2, option la, the pollock
trawl fishery, and/or specific sectors that participate in it (depending on apportionments of hard caps)
would be required to siop fishing once a specific hard cap is reached. In such a circumstance, any
remaining TAC that is not harvested when the cap is reached would remain unharvested unless specific
provisions of the hard cap alternative dealing with transfers, rollovers, and/or cooperative level

management are applisd. These may in mitigate potential losses in revenue due o unharvested pollock
TAC.

While the hard cap option of Alternative 2 has the potential effect of fishery closure and resulting forgone
pollock fishery revenue, option 1b would close the fishery in June and July and reopen it in August.
The fleet would be required to stand down during this clesure and would, presumably, then return to the
grounds and attempt to harvest all remaining pollock allocation in the remainder of the B season. Thus,
option 1b is essentially a triggered closure of the Bering Sea pollock fishery that puts the gross revenue
eamed historically in June and July at risk of not being realized. The revenue associated historically with
June and July harvests is placed at risk of not being earned if the fishing post closure is not sufficiently
productive to offset any operational costs increases, opportunity costs associated with switching to
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another fishery (c.g. Pacific whitting) , associated with relative harvesting inefficiencies post closure, and
provided that the fleet feels that is able to sufficiently avoid Chinock salmon PSC late in the B season
such that Chinook PSC will not affect future constraints on the pollock fishery under the Chinook salmon
PSC management measures of Amendment 91. The previous discussion contained in the overview of
costs and benehits provides a treatment of some of the implications and limitations of this “revenue at
risk™ analysis.

This section specifically details the impacts on gross revenue and pross revenue put at risk via an
unmitigated closure of the pollock fishery, or sectors within it, due to hard caps under option la. This
analysis provides hypothetical estimates of potentially forgone pollock first wholesale gross revenue by
yeat and seasen under non-Chincek PSC option for fleet wide caps, and for the CD{Q fishery and non-
CD4) fishery. Also provided are estimates of revenue put at risk, with similar sector level breakouts, by
option 1b of Alternative 2.

Table 6-4 provides hypothetical estimates of potentially forgone pollack first wholesale gross revenue, by
year and season, under the options for fleet wide caps, and for the CDQ) fishery and the non-CDQ fishery.
As expected, the greatest adverse economic impact would have occurred in the highest PSC year (2005)
and under the most restrictive PSC cap of 50,000 non-Chinook salmon where scenario 1 estimates are
approximately $482 million would potentially have been forgone. That gross value is composed of 3209
million from the CV sector, $202 million from the CP sector, $53million from the Mothership sector, and
$18 million from C}) pollock fisheries.

As 1g expected, the greatest adverse economic impact on the pollock fishery would have occurred in the
highest PSC years {2005 and 2011} and under the most restrictive PSC cap of 50,000 non-Chinook
salmon where Altemative 2 Option la is estimaled to result in approximately 5482 million and $519
million in potentially Forgone gross revenue in 2005 and 201 I, respectively. The 2005 potentially forgone
gross value is composed of $20% million from the CV sector, $202 million from the CP sector, $53
million from the Mothership sector, and $18 million from CDQ pollock fisheries, The 2011 potentially
forgone gross value is composed of $222 million from the CV sector, $253 million from the CP sector,
$78 million from the Mothership sector, and 325 million from CD(} pelleck fisheries.

As is expected, as the hard cap amount increases, the adverse economic impacts on the pollock fisheries
decrease, all else being equal. As the hard cap level is increased to 200,000 fish the potentially forgone
revenue estimates are, as expected, lower and the hard cap is a binding constraint in fewer years. What is
alsc apparent js that as the cap in increased the potentially forgone revenue accrues mostly, and in some
cases only, in the CV sector. As the hard cap level is increased to 333,000 fish, and the allocation
scenarios go from 2ii to 41i and to 6, the potentially forgone revenue estimates continug to decline relative
to the two lower caps and the impacts accrue exclusively m the CV sector (353,000 cap, allocation 3}, and
As is the case of the 200,000 fish cap, this is simply a function of the CV sector having the highest
proportion of non-Chinook PSC of all sectors.

The effect of Alternative 2, option 1b {June and July closure option), in the highest PSC years {2005 and
20011) and under the most restrictive PSC cap of 50,000 non-Chinook salmon is estimated to be
approximately $191 million and $330 million in gross revenue at risk in 2005 and 2011, respectively.
That gross value is composed of $83 million from the CV sector, $31 million fram the CP sector, and $27
million from the Mothetship sector, The 2011 revenue at risk is composed of $163 million from the CV
sector, $106 million from the CP sector, $37 million from the Mothership sector, and $24 million from
the CDQ pollock fisheries. The changes in impacts as the cap increases and the allocation is changed are
similar to those identified for option la; however, option 1b results in considerably reduced potential
impacts on the pollock fishery when compared to option la.
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Table 6-4  Altemative 2, Option 1a: Estimated hypothstical forgone pollock nominal gross revenue (3§
millions) in the B season by sector amd year under three different allocation schemes and
hard caps, 2003-2011,

2ii (gacwor allocation 1}

Cap: 50,000 200,000 353,000

Do CF M LY AllNeet | CDO CP [ CV _ Allftest | CDQ  CP i3 ] CY All flert
2003 527 £36 4 5123 211 37 57 513
2004 g2 SL70 f35 f11% $366 - L 2 5 553 3199 374 22 $9e
2005 LTI ) P X I 5.1 3487 57 YA 1 L A 3279 157 LA BT $200
2006 L1660 1251 8412 Sty 168
2007 13 EoE  £x5 sé2 £200
208
2009
201
2001 %25 $2331 %78 srm 2577 $115 563 3178 313 326 $39
Aii (secior allocation 2}
Cap: 50,000 200,040 333,004

CTNEr CP M C¥ Al Nees | CDO P M C¥ _ Allflex1 | CDOr CP M CY Al fleet
2003 JiE g 5[5 5139 191 %18 . L1139
2004 %29 %162 §2%8  RIN £342 74 S0 ss7 $131 40 £40
2005 %15 91 $49 E22 2367 $46 2 S185 $240 Lil.y sinT
2006 £67 £151 L]} 5203 $203 ) si41
07 £13 268 £10 kYL 317
2008
HHYG %6 56
X010 ,
2011 $3  FIB7 FI5 s34 5519 334 334 59 39
& (secdar allpcabtion 3}
Cap: 50,000 200,008 353,000

DG CP M CY  Alfleet | CDG Cp M CV Alllen | CDQ  CF M C¥ Al fleet
HHIE 57 3] S11 f157 5178 544 $44
2004 319 148 521 $135 5322 511 N f161 152 £53
2005 314 80 $47 RIS £368 £204 5204 M 57e
i1 £261 £261 £$229 by 517 270
2007 §5 £ 511 39 £158
2008
2008 577 7
2010
2011 3161 %75 3285 $522 531 m $94

The following tables provide the data, discussed above, by sector (CDQ, CP, CV, and motherships) as a
percent of B season total gross revenue and then as a percent of annual total revenue, What is
immediately obvious is that potentially forgone revenue in the CV sector can represent nearly 94% of B
season total revenue in the worst case under the 50,000 fish cap. Also evident it that CPs can also have as
much as 77% and the CD(Q sector as much as 81% of their B season revenue placed at risk under the
lowest cap, while motherships have relatively lower percentages of less than 20 percent of B season
revenue placed at risk. As is the case with revenue estimates, percent of revenue show increasing impacts
to CVs, under the scenario 2 and 3, with reductions is other sectors, while the effect of increasing the cap
is to concentrate impacts , albeit at reduced levels due to the larger cap, within the CV sector under
scenario 2 and 3. 1f these impacis are considered as a percent of annual total instead of B season revenue
one sees that the percentage impacts fall by roughly haif of their valug but remain farily high.
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Table 6-3  Altermative 2, Option Ia: Estimated hypothetical forgone pollock nominal pross revenue, as

a percent of B season total gross revenue, by sector and year under three different allocation
schemes and hard caps, 2003-201 1.

Ziii {secior allocaticn 13}

Cap: 30,800 200,000 353,800

LCIM} CFP M CV Aliflest | CDE cPr M Cv Al Meed | CIM) P M Vv All Neet
2003 SA1%  167% 1109 49.5% 40.9% | 14.0% 3.0%% 2 6%
2004 RI3%  TEOM  160P  52.9% T36% | 043 562%  23% X0 T% 39.9% 33.6% D.6% 19. 0%
2005 e TLIM 186%  MA% TT.8% | 10.0% 266%  66% 6439 45.1% 202% |.B%  Sld4% 32 8%
2008 55.7%% 9. % 56.4% 62.5% 27.1%
2007 21L7% 322% 32%  24.5% 320%
200E
209
2010
0L 41.0% &BW 195 6306 71.8%% 2948 16.2% 22.2% 34%  67% 4. 9%
4ii {zecior alloeation 2)
Cap: 50,000 200,000 253,000

{11 ] CP Il CY Al fleet Ch( P Bl C¥ Al feet | CO) P Il CY Al Meet
2003 3T.4% 8.2% 1% 5% 317084 11% 5%
2004 ST.MG T3 12.9%  S4.0% 68 656 336% 1%  25.1% 26.4% 17 8% B.APL
2005 M R 172 7T 59.3% 164%  31%  6578% 33.8% 6l 0% 2700
2006 1335 91, 7% 51.4% T87% 128% 52.8% 22. 7%
2007 18096 22.4% 6.2%  J1.5% 28.6%
2008
2000 6.5% 2.9%
2010
20011 4.6% 480 19.1%  T2.0P% 64 6% £.8% 4.3% 24% 1.2%
& [sector allocation 3)
Cap: 50,000 200,000 353,000

CDG CP M CV  All Deex CDg P o} C¥ Al Neex | CDO P iz | CV Al Meet
2003 14.0%% Lo%  45% 6.1% M.6% 17.6% 3.5%
2HM 361 669N %4%  59E% 64, %% 4.7% 40.4% 20.4% 231.1% 10.7%
2005 N8 2B3% 16.6%  32.2% 59.006 T4.7% 330846 654 28.9%
2006 97 2% 42 1% 45.5% .08 63.4% 17.5%
207 T 16T J.6% 165% 254%
2008
20004 1 E%¥% 13.9%
2010
2011 41.2%  1%1%  31.1% e 8% 5.5%  20.5% 11.7%
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Table 6-6

under three different allocation schemes and hard caps, 2003-2011.

Alternative 2, Option la; Estimated hypothetical forpone pollock nominal gross revenue, as
a percent of Annval total gross revenue {A and B season combined), by sector and year

2ii (serdor allocation 1)

Cap: 50,000 200,000 353,000

cog  CP [l C¥___ Allfieet | CDO CP M CV___ Allflect | CDO CP M ¥ All feet
003 265%  TEA  S1% 271% 20.5% | 6.6% L.4% 1.2%
2004 359 32.8% 6.8% 26,74 330 | 154% 2398 LD% 12.0% 18.1% 14.3% 4.8% B.9%
005 13.4%  33A% BE%  390% 38.1% 50 1246% 3% 113% 22.1% Q6% 09 26.2% 16,04
2006 26.8% 4% 6% 33.0% 12.5% 13.5%
2007 AR 16.2% 41% 1234 16.1%
2008
2009
2010
2001 17.8% 3B ILE%  363% 4033 174% 9.6% 1.2.6% 200 30% 2E%
4ii {sector allocation 2)
Cap: S0,000 230,000 153,608

CLH}) CcF M CV  Allfleast | ©DO P M CY_ Al feet | CDO P M TV All Neei
003 TA% 38% 33% 30.6% 12.6% 19% 1.8%
2004 237% 31.2%  55%  27.3% 365 14.3% 04 12.7% 12.1% 9.0% 1.7%
20005 11.8%%  15.2% B2%  30.T% 29.1% TE% 4% 14685 19.0% 31% 13.2%
2006 11.2% A% 6% 25.5% 30,3% 16.3% 27.3% 1.3%
2007 93%  1LMe 31%  158% 14.4%
2008
2009 16% L.&%
2010
21 20Ph ZRA% 11.3%  41.5% 36.5% 5.2% 2.4% 1.4% 0.7%
6 [sector altecation 3)
Cop: 50,000 200,000 352,000

o cP M C¥_ Allfleet | CD{) CP ™ C¥__ Allfleet | CDO CF M CY¥__ Al Dest
003 66% 0.7% 2.3%  ML5% 17.4% 9.6% 4.3%
2004 1a0%% 5% 40%  30.2% 29.8% 20%% 20.4% 9.4% 12.0% 4.9%
2005 104%  13.4% 1 41.9% 2B 9% 1.1% 16.2% | 33.4% 14.2%
2006 50.5% 2004 44 4%; 18.4%5 3200 13.6%
007 39 B4t 18%  13.3% 12.5%
2008
2009 17.2% 7.5%
2010
2011 244%  101.3%  46.7% A7.00% 312%  118% 6.6%
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Table 6-7

Alternative 2, Option 1b:

Estimated hypothetical pollock nominal gross revenue ($

millions) at risk in the B season by sector and year under three different allocation schemes
and caps, 2003-2011.

2 (seclor allocation 1)

Cap: D000 2E0,000 153,000

LM} CP M Cv All fleet | CDO CP M CY All fieet | CIM) Cr M CY All Meed
i) 27 36 54 13 £211 57 57 LK)
2004 5 b .1 | £115 B2 &2 L3 ]| 186 1111
2005 £8T 327 $83 5181 524 526 §50 3108 20 554 4
2006 162 $4 105 171 B8 180 583 273 7
2007 8§12 51
2003
2009 £la 52 54 Sadi
2010 L) £
2011 524 3106 £37  51Gd £330 $63 535 §4R 147 7 i3 39
4ii fsccior allecation 2)
Cap: 50,000 208,000 353,000

CoQ CP M CV  Allflest | CDGY CP M LV Allfleed | CDO CP B CY Al Neet
2003 13 $15 518
2004 96 b 53 e 178 £78 28 528
1005 515 B2 {00 195 §22 §£59 51 554 £54
il 23l 105 136 $95 95 73 £73
7 by 2] 511
2008
209 Sk £27 £37
2010
2011 535 5267 BV0 8326 5707 £178 95 %26 5479 5102 %63 S119 §234
& [seclor allocation 3)
Cap: 20000 200,000 353,040

CD} CP il CV  Alfleat | CDO CP | CY Al feet | CDO CP M CY¥  All flext
2003 5l 1 331
2004 b 11 hout] 511 $ila 850 €50
005 572 527 sl £200 Ri5 568 £82 £59 559
2006 518 $105 £121 2103 S105 SR80 £30
2007 b I T - 822
008
2 867 a7
2010
2011 315 3253 £79 3133 $632 $115 70 3253 2448 $I13 354 £204 5172
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"

P
Table 6-8  Altetnative 2, Option 1b: Estimated hypothetical pollock nominal gross revenue at risk, as
a percent of B season total gross revenue, by sector and year under three different allocation
schemes and caps, 2003-2011.
Zii {sector allocation 1)
: 50,000 200000 353,000

CD r M CY Al eer | CDO CP vy ] CV All fteer | CDO CP M Y Al fleet
003 56.01% I1657% NO%  49.5%  40.9% | 140% 30% 6%
004 12.1%  443%  4.8% 23.1% 40.3%% 0.8% 18.2% BT 17.2%
7005 0T 95%  303% 30W% B5%  Si%  24%  17.5% TO%  19.8% 12.0%
2006 21.6% 300%  276% 2.7% 10.0% 14.2% 27.2% 11.8%
mno7 12.8% 19% B1%
2008
2009 58%  Ba%  18% 7.2%
2010 6% 1.2%
041 30 RTA% 96%  460% 4LI% 162%  9.1% IL7% 18.3% 1.7% B.3% 45%
i {scotor allocalion 23
Cap: 50,1H 200,000 353,000

CD CP M ¥ Alilket | CDQ CF M CV_ Allfect | CDO CP M CY Al et
2003 14% 6.0% 3.5%
20 43% 4% 15%  21.8% 35.3% 15.7% 12.4% 5.5%
2005 26,5% 9.5% 343% 1.5% 1% 2.7 13.1% 19.8% 7%
006 10.9% 300%  219% 354% 15.3% 77.2% 118%
007 3% 3% 200
2008
29 42%  108% 6.7%
2010
2011 STA%  6RA%  202% 915% ERO% 45.7%  190%  640%  59.6% %.0% 162% 338%  357%
& (sector allecation 3}
Cap: 0,000 240,000 353,000

D cr M CV  Alleet | CDO CP M CV  Allileet | CDO CP M CV¥ Al Meet
003 0% 12.6% 6.4%
2004 433% 41%  48%  233% 22.6% 10.1%
2003 156%  9.5% 368%  323% 50% 4% 13.3% 21.4% 9.5%
il 6.3% 39.0% 19.8% 19,00 16.5%% 30.0% 1304
2007 3% 70% 3.5%
2018
2009 26.7% 12.0%
2010
2000 41.0% 645% 20.1% 944%  BSE% 294%  17.9% T4T%  55.4% 3.4%  14.0%  579%  J1E%

~
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Table -9

Alternative 2, Option 1b: Estimated hypothetical pollock nominal gross revenue at risk, as

a percent of Annual total gross revenue (A and B season combined), by sector and year
under three different allocation schemes and caps, 2003-2011.

Zii (sector allaeation 1)

Cap: 50,000 200,000 333,000
CDQ _ CP M €Y Allfieet | €D CF M CY  Allneet | cog  cp M CV_ AllNeet
2003 265%  I8%  50% 27.0%  20.5% | 66% 14% 1.3%
2004 4%  18.9% 1.1% 10.6% 17.2% a.4% B.4% 16.5% 7.9%
2005 13.6% 4.5%  15.5% 15.19% $.00% 4.3 |09% B.6% 33 10.0% 5%
2006 104% 0.7 200% 13,7 1.2% 15.5% T.1% 14.1%% 5.9%
2007 6d%  2.0% 41%
2008
2008 Li%e 4% 1% 2,99
2010 1.5% 0.7%
011 17I%  161% 5.7 266%  21d% 96%  34%  79%  104% 100 4.0% 28%
4ii (sector allpcation 7y
Cap: 50,600 200,008 353,000
Cog CP M Cv_ Alnfen | CDQ Cp M LV Alifea | cDg  cP M CV_ Allep
1003 0.4 33 1.B%
2004 18.5% 1.8% 08%  10.0% 15.0% 7.2% 5.3% 2.5%
2405 12.6% 45% 174% 15.4% 3 1L1% 6.4% 10 1% 4.3%
2006 5.3% 20.2% 10,9%% 18.4% 7.6% 14.1%% 5.9%
2007 1.2%  1.2% 1.0%
2008
20049 1.2% 6.0% 3.6%
[
W1 4% d05% 130 53.3% 50, 1% TG 1D 36.9% 34.0% 154% 2.6% 19.5% 20.1%%
6 [sector allocation 3)
Cap: 50,000 200,008 353,000
COQ CP M LV Al Rest CD) P M C¥ Al fleet D) CPr M TV Al Tiem
2003 0.3%% 6.9% 3.1%
2004 18.5% 1A%  24%  107% DE% 4.6%
2005 12.1% 4.5% 158% 15.8% 24% 1LE% 6.5% 10925 4.6%%
2006 3% 20.2% 9.8% 20.2% £.4% 15.5% 6.4%
2007 0.7% 35% 1.7%
2008
2009 14.9%% &.5%:
2310
M1 17.8% 3B)% 120 Sd4.4% 48,954 174% 10.6% 43.1% 3L8% 2.0% g.3% 33.4% 19.3%
6.7 Revenue at Risk under Alternative 3

While the hard cap alternatives bave the potential effect of fishery closure and resulting forgone pollock
fishery revenue, the triggered closures do not directly create forgone gross revenue, but rather, they place
revenue at risk of being forpone. When the closure is triggered, vessels must be relocated outside the
closure areas and operators must attempt to catch their remaining allecation of pollock TAC outside the
closure area. Thus, the revenue associated with remaining allocation is placed at risk of not being earmed
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. The previous discussion
contained in the overview of costs and benefits provides a treatment of some of the implications and
limitations of this “revenue at risk™ analysis,

As was the case for forgone gross revenue, the revenue at risk estimate is the answer o the question of
how much revenue they earned, in each of the years 2003-2011, from the projected date of the triggered
closure (see EA Chapter 4) through the end of the season. Thus, it is a retrospective assessment of actual
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revenue eamned in those years from the projected triggered closure date forward. Presented hete are the
estimates of revenug at risk and the percent of total revenue that these estimates comprise.

It is also possible to take a further step with regard to analyszis of triggered closure areas (Alternative 3).
Having estimated the maximum gross revenues that might be lost by each fleet segment, on the
assumption that the fleet is vnable to make up reduced harvests by fishing in other areas, it is possible to
gradually relax that analytical constraint by assuming the fleet component would have been able to make
up some percentage of the revenue at risk by fishing in other argas not affected by non-Chinook salmon
PSC minimization measures. This is done without specifying where the flest segment might otherwise
have operated (or at what cost), except to assume that the effort would have been redistributed to
remaining open areas, during remaining open periods, under existing management regulations. With this
information available for each fleet segment, readers may apply theis own assumptions about the extent to
which each fleet segment would be able to make up its catch elsewhere, under the differing temporal and
geographic constraints and limitations provided across competing non-Chinook salmon PSC
minimization altematives, should these measures be applied to futvre fishing effort, In this way,
individuals may produce their own estimates of the future gross revenues that might be forgone under
each alternative.

To be precise, the pross revenues at risk were estimated using information about the following:
(1) projected fleet segment harvests for the 2003 through 2011 fishing years assuming the provisions of
each non-Chinook satmon PSC minimization alternative had been in place in that year: {2) the actual
proportions of harvest of different allocations, by different sectors (e.g. CDQ, CP, CV, Motherships),
based upon historical catch patterns in 2003 through 2009; and (3) estimated product mix and first
wholesale product values for all pollock products by sector and year from 2001 through 2011.

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. 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 iarge closure for non-RHS participants, a select triggered area closure would apply to RHS
participants. Four options of triggered closurs areas and time frames are provided under Component 2.
Component 3 then sets the trigger PSC cap level for the area s¢lected under Component 2. Given that, at
present, full participation in the RHS is occurring; component 1 is likely to have no effect on the fleet
unless an entity drops out of the system. What is analyzed here are Qptions 1z, 1b, 2a, and 2b, where a
triggered closure would apply to participants in the RHS with the level of impact depending on the
seasonal timing of fune-July (Options la and 2a) versus all of the B season {Options 1b, and 2b) and on
the size of the closure area being at an 80% level {Options la and Lb), versus a 60% level (Options Za,
and 2b). Chapier 2, of the accompanying EA provides an extensive discussion of how these altemative
coponents and options were developed and also provides a treatment of the management and enforcement
implications associated with thes various options. A thorough review of EA Chapter 2 is quite necessary
in order to contextualize the potential impacts presented here.

Table 6-10 through Table 6-12 provide these numbers in terms of dollars of revenue and also as a percent
of B season total revneu and as a percent of total annual revenue by sector. A review of the data
presented in these tables reveals that shore based CVs would have the vast majority of the revenue at risk
and the greatest percentages of B season total first wholesale revenue at risk as well as annual total gross
first wholesale revenue, Under the smaliest trigger cap of 25,000 and in allocation scenario | the CV
sector 15 estimated to have had as much as 3168 million in revenue at risk in2005 out of the $183 million
total for all fleet sectors combined. This represents approximately 61 percent of the CV B season total
gross revenne and approximately 30 percent of total gross revenue,
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As is expected, relaxing the trigger caps has the result of decreasing the revenue at risk, The 2005 CV
revenue at nisk (scenario 1), for example, decreases from $168 million te $13502 million and $127 million
as the trigger cap is relaxed to 75,600 and then 200,000, The opposite effect is shown when shifting from
allocation scenario 1 to allocation scenario 2 and then allocation scenario 3 with the 2005 CV revenue at
risk, for example, increasing from $168 million to $172 millien, and $186 million.

In percentage of B season gross revenue terms, the potential impacts to sectors other than the CV sector
are very small in nearly ail years under consideration. There is one relatively high impact to the CDQ
sector in 2003; however, the CDH} sector has had considerably lower revenue at risk on all years since
2003. When considering revenue at risk as a percent of annual total revenue the potential impacts appear
to be considerably reduced in almost all years, allocation scenarios, and cap levels for all sectors other
than the CV sector. Thus, it is not likely that the CDQ, CP, or Mothership sectors will have difficulty
mitigating revenue 2t risk under Alternative 3, option I. The CV sector, in contrast, bears as much as 30
percent of its revenue being placed at risk in several of the years within this retrospective analysis and,
therefore, would likely experience costs associated with effort relocation.

Table 6-10  Alternative 3, Option 1a: Estimated hypothetical nominal gross revenue at risk ($ millions)
due 1o diverted fishing activities from historical fishing grounds by sector allocation
(panels) and trigger cap levels for Option La, 2003-201 1.

2l (zeceor allocation 1) Option 12

Cap: 25,000 75000 200,00

Co) CPF M OV Allfeet | DD CF M CV  Alifleet | DO CF M CY¥ Al fleei
2003 320 511 511 %iaa fi126 £17 16 33 66 it §& t4 L1
204 13 347 510 %122 sigl £11 ) 34 $91 Fl49 1| by a2 $63
2005 £ &7 316E $1E3 b 54 EI150 8157 54 127 L1E]
2006 b} $140 147 113 g3 77 537
2007 81 12 b L3l 51 £12 Ak
2008
2000 51 529 530
2010
2011 311 331 837 S196 §275 £7 K] | 3 fil6 BISE 25 B35 £32
i (sechor allocation 2) Option In
Cap: 25,000 75 1HH 00,085

Cog CP M CY Al Reet | CIM} CP M CY  AllNMeet | CDG CPE M CV__ Al fbect
2005 119 = 52 Sl44 [TEY 6 53 85 599 L5 L1k 517
2004 2 S4F %0 g2 §1£0 §2 218 53 595 137 L2 46 £57
2005 37 57 M 5187 54 £ 14 Ll&0 11z £L32
2006 sS40 §lap £117 £y 300 So0
2007 s 812 170 553 B2 44 156
2008
2009 51 529 £30
01t
2611 $10 31§37 %214 5292 26 519 515¢ £214 23 341
& {zector wlloration 3 Optlon (8
Cap: 15,000 72000 200,000

chy LCF M CV  AllMect | CDG CP [0 CY  All fleet | DO CP | CV Al fleet
00 5T L1 58 5157 SIRR £1 % SI128 51 537 317
2004 S f44 57 f122 $133 15 L106 s121 80 £80
2005 4 57 Sl86 3198 54 5154 F158 S150 3150
2006 5140 5140 513 31N 5113 5113
007 s 512 574 47 557 357
2008 f14 Sl4
009 Si% §29 512 312
2010
2011 37§26 515 S22 b 21 §20  S171 $221 H E| 567 584
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Chaptar & Pollack Industry Impact Analysis

Table 6-11  Altemative 3, Option la: Estimated hypothetical B season nominal gross revenue at risk, as
a percent of B season total gross revenue, due to diverted fishing activities from historical
fishing grounds by sector allocation (panels) and frigger cap levels, Option 1a, 2003-201 1.

2L (sectar aBocation 1} Opelon 1a

Cop: 25,000 75,000 200,000

CDQ CP M v All Tees | CDOQ cr by, | Cv Allfless | CDO  CP M Cv Al Reed
003 41.2% 52%  49% 58.0% 16.2% | M.6% 26% 30%  264% 18.8% | 13.2% 1.5% 2 1%
004 2474 2000 46% 0% R4 | 214% 19.7% 146%  40.5% 10.0% 1L.7%  9.2% 1B.6% 12.7%
2003 2.6% 26% 61.4% 29.5% 1M LM T 254% 1.3% 46,4% 21.0%
2006 2.6% 52.19% 23.8% 42.0% 18.2% 1B.6% 12.4%
003 1.7% 408 26.2% 12.6% 1. 40% 2.1%
2008
2009 03 LT J.4%%
010
01 184%  B.0% 94 55.5% Ja.x% | 115 80% B7% M 23.5% 6.7%  6.6% 6.5%
4li (sector allocation 2% Optlon 1a
Cap: 25000 75,000 200,080

CDH) Cr M C¥ Al fTeet o CP i | CY Al fleet CDM) P M C¥ Al Neet
W03 96 3P 3% 5800 Bo%k | 1AP: 13 13 W 2% 6.6% 12%
2004 231%  I0e 472% S40% 38.0%, A 1T0% L3 422% 17.6% 53% 20.2% 11.5%
2005 26% 26%  53.0% 30.2% 1.3 09% 564% 25 8% 48. 1% 2.2
2006 52.1% 22 6% 41.7%% 18.9% 33.8% 14 8%
2007 1.7 448 1R 13.3% 4.0% 17.4% 8.99%
2008
009 03%  1LM% 54%,
2010
2011 160%  8.0%  94% ), T 36.3% 6,79  Ti%  45.1% 26.6% 5.%% 2055
6 {sector alloratlon 33 Gptlan 1a
Cap: 25,000 78,000 200,600

CDM) CP 3 CY Al Neet L8y L]#] CP M CY  Allfleel | LCTH) CP M C¥ Al feet
M3 Me¥ 6% 39% 629% I6.4% 1.6% 240% 51.3% 26.1% 14.5% T2%
W 214% 19T 3% MOM 16.3% LY. 4732% 24.1% 35.4% 16.08
Hus 1.3% 23% &68.0% Yy 1.2% 56.4% 2E53% 54. 1% 24.2%
2005 52.1% 22.6% 48 7% 2.1% 42.0% 1832%
2007 1.7% 408 ) 14.0%% 2271 F1%
208 5.0%% 2.1%
009 11.7% 5.3% ' 0% 2.3%
2010
ML L% 67%  948e  &2.4% 35.% 4% T3 486% 27.5% 4.5%  19.1% 100.6%)
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Chapler B Pallock Industry Impacl Analysis

Table 6-12  Alternative 3, Option la: Estimated hypothetical B season nominal gross revenue at risk, as
a percent of total annual revenue, due to diverted fishing activities based on historical
fishing grounds by sector allocation (panels) and tripper cap levels for Option 1a, 2003-

2011.

24 {sector allocation 1) Oyption 1a
Cap: 25,004 75,000 200,000

cog  CPp M CY  Allflest | €O CF AL cv Allfleet | CDY  CP M CV Al Neet
2003 195%  24%  23% 3T 18.2% | 164% 1.2% 1.3% 145% 953 | 62% 09% 1.8
004 109% 80%  19%  277%% 17.6% | 94% 84% 0.7%  204% 138 ] 07 1o &.4%; 58%
2005 1.2%  1.2% 3.2 14.5% 0.6% 06% 27.5% 12.4% 0.0% 237% 10. 3%
2006 1.3% 27.0% 11.4% 20 .8% 4075 14.8% 6.1%
2007 08% 0% 111% 6.1% | oRW 2% 1%
2008
2009 0.1% 6H.5% 29%
010
00 BO%  48%  56% A% F050s | S0%  48% SE%  19.0% 13.4% 4096 10% 37%
dii {secter allocation 2) Opifon 1a
Cap: 25,000 75,000 20000

CDQ cP M CY AT Mect CH) CP M CY __allflest | CDO [ g i | CY Al fleet
2003 18.7%  LE%  18% MM I76% | 62% O06% 14% 21.7% 11.2% 3.6% 1.6%
W I02% 8.9%  18% 2% 17.9% | L.5% 73% 046% 21L3% 12.7% 2.2% 10.2% 53%
2005 2% 12%  322% 14 8% 6% 03%  28.8% 12.6% 24.5% 10.4%
006 2707 11.2% 127 9.4% 17.4% 1.2%
00T 0B%  2.0% 14.0%% 6. 7% 20% .15 4,5%
2008
2000 0.2% 6.5% 2.9%
1010
001 7% 4.8%  Se%  AS0% 20,14 40%  43%  16.0% 15, 2% 3.5% 1.6%
6 [sector allocation 3) Opion Lo
Cap: 23,000 75,004} 200 1HT

CDGg CP M CY Al flect CD} P ' M C¥  Alifleet | CDQ CFr 15 ] CY  All et
003 164%  12%  1E%W  M4AY LR ¥ 8% 1.9% M1% 13.1% 8.2% 36%
004 pd% B4 ld4% 273% 17004 28% 13.9% 11.2% 17.9% 7.4%
2005 6% LI% MM 15.5% D.6% 22.8% 12.5% 21.9% 11.8%
006 27.0% 11.2% 253% 10.5%% 21.48% 9.0%
W07 O8% 0% 14.9% TR 11.4% 4.6%
008 2.6% 1.1%
200 5.5% 2.8% 2 R% 1.2%
k{10
2011 0% 4.0%  S54%  3adh 0.5% 32%  43%  2R0% 15.7%% L% 1105 &0
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Chapter 6 Pollack Industry Impact Analysis

Table 6-13 throngh Table 6-21 provide estimates of revenue at risk, percent of total B season gross
revenue, and percent of total annual gross revenue, as presented above for option 1a, under each of
options 1b, 2a, and 2b.

The potential impact of Alternative 3, option |b in the years with greaiest revenue impacts under this
alternative (2004, 2011) and under the most restrictive PSC cap of 50,000 non-Chinook salmon area
estimated to be approximately $97 million and 336 million in 2004 and 2011, respectively. The 2004
gross value is composed of $86 million from the CV sector, $4 million from the CP sector, and $8 million
from the Mothership sector. The 2611 gross value is composed of 181 million from the CV sector, $10
million from the CP sector, 320 million from the Mothership sector, and $4 million from CD(Q pollock
fisheries.

In percentage of B season gross revenue terms, the potential impacts to sectors other than the CV sector
are very small in nearly all years under consideration. When considering revenue at risk as a percent of
annual tetal revenue the potential impacts appear 10 be considerably reduced in almost all years,
allocation scenanos, and cap levels for all sectors other than the CV sector. Thus, it is nat likely that the
CDQ, CP, or Mothership sectors will have difficulty mitigating revenue at risk under Altemative 3,
option 1. The CV sector, in contrast, bears as much as 30 percent of its revenue being placed at risk in
several of the years within this retrospective analysis and, therefore, would likely experience costs
associated with effort relocation.
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Chapter 6 Pollack Industry Impact Analysis

Table 6-13  Aliernative 3, Optien |b: Estimated hypothetical nominal gross revenue at risk (3 miflions)
due to diverted fishing activities from historical fishing grounds by sector allocation
{panels) and trigger cap levels for Optionlb, 2003-2011.

21k {sector alkocation 1) Option Ik

Lap: 25000 75,000 2(HL, 00D
CD CP M CYV  Allflem | CDOQ  CP M CV___Allfleet | CDOQ CF [ CY  All fleet
2003 §0 53 53 516 322 £l 51
200 3 822 57 57 £39 1 .. )] 36 226 320 %1 521
20015 $4 38 586 o7 i3 £ 163 574 11| T .~ Y 155
2006 €0 6 563 31 L5 §63 68 $0 43 43
2007 52 1] §3 b1 50 10
2008
204% 5 13 515 518 32 52
2000 b33 4 .
2011 hed F10 $20 %101 £136 31§10 319 574 b L0G] I 518 323 330
41l (sector altocation 3) Opiisn Th
Cap: 15080 75,0060 200,000
CIn e M €Y Alidlest | CH) CP M CV Al |CDQ CP M CY  Allflest
20603 31 13 32 327
2004 £z $22 LTS 520 50 £10 £5 525 L5 s
2005 3 ] 556 97 1) $7  Sex 76 3 40 332
2006 5 $AT 72 52 $63 565 554 354
2007 10 51 k) i
2008 §2 L 2
2009 $1 %6 $17 £2 52
2H0 12 56 £3
201 4 10 520 £101 136 29 % L1 S107 51 513 533 bk
6 {sector zliocatiom 3% Option 1b
Cap: 15,080 74,000 200,000
CIWD P M TV  Allficet | CIH) CP Jul | CV Al Qe oo P ] CY¥ Al fleat
2041 £33 $34 59 59
20004 k1] §20 1] 530 356 18 T4 53 125 LT §7
2005 31 b1} $95 £106 7 f7m EES 153 333
2006 35 367 i 10 £63 £63 363 63
2007 b 1] 513 35 b1 ] 51
2008 L0 511
2008 51 526 527 5 535
28 313 1133
2011 11 510 520 S0 13z 0 Sis 95 5122 30 19 359
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Chapler & Pollock Industry Impacl Analysis

Table 6-14  Alternative 3, Option |b; Estimated hypothetical B season neminal gross revenue at risk, as
a percent of B season total gross revenue, due to diverted fishing activities from historical
fishing grounds by sector allocation (panels} and trigger cap levels, Option 1b, 2003-2011.

2i fsector allocation 13 Dption 1b

Cap: 25,00 15000 200,000

CIH) CP M v All fleet | CDO CpP M Cy All Tleet | CDO CP b | CY ALl Need
W03 4% LY 16% 63% 4.2% 0.4% 0.2%
2004 3% 98% 3% % T.8% 0% 50% 2% 5% 2 0.65% 4.3%
2005 1.3% 28% 3)13% 15.7% 1% 28%  230% 11.9% 0% 23%  176% 800
2006 2. 1% 23.5% 11.2% 1L5% 21.5% 11.0%: 1.1% 15.9%% 6.9%
2007 ket 02%  r¥t 1.3% Q1% 0.0%
2008
2009 3% 1% A0 313% 0.5% 0.3%
2010 1.6% 0T
2011 T2 25% 52% MM% 16,5 12%  15% 508 21.1% 13.0% 4% 46% 6.%% 6.3%
4ii {sector sllocation ) Opilon 1b
Cup: 25 (HHL 75,000 200,000

gy cp M CV Al flest cDg CP M CY Al Meet chn) cp M C¥ __ All Meet

2003 05% 16 01% 5.3%

2004 38%  TEM 2% ET% 10, 1% 2% 24% 5.1% £.7% 3
20005 1% 28% 31.3% 13.6% 0%  25%  24.8% 1225 L& 177 4%
2006 1.8% 25.0% 11.7% 0.5% 21.5% 10.5% | 20.0% 8.6%
2007 Ni% 0%  3ad% 1.6%
2008 0.5% 0.2%
2009 05% 6 3 1% 0.8% 0.4%
.11 1] 06% 253% 1.4% ]
2011 70%  25%  5.2% 2R 16.9% A% 0% X 13.4% 02% 3% 95% h.1%
6 {3ector allocotian 3) Option 1h
Cap: 25,000 75000 200,008

Ty CP M C¥ Al Neet CH) cr i CV Al Oeet CTH) CP M £V AN Aeet
003 lo% 124% 6.6% 3.5% 1.7%
2004 1% 20% 27% 1L1% 11.3% 3% L% 1.3% 51% L% 1.4%
2005 1.1% 28% 34.8% 17.1% 23%  2B6% 11.7% 19.3% 8.5%
2006 1.3% 2500 11.7% 1% 33.5% 10, 2% 23.5% 102%
2007 0.1% 505 2.4% 0.5% 02%
2008 1.8% 1.5%
059 0.3% HS% 4. %% I1% 0%
2010 6100 L%
011 1.2% 5% 35.1% 28.7% 16.4% 2%  d6%  26.8% 153% 2T 1399 14%
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Chapter G Pollock Industry impact Analysis

Table 6-15  Altemative 3, Option 1b: Estimated hypothetical B season nominal gross revenue at risk, as
a percent of total annual revenue, due to diverted fishing activities from historical fishing
grounds by sector allocation (panels) and trigger cap levels , Option 1b, 2003-2011,

2li {seclor allocation 1} Option Ib

Cap: 25,000 75,000 200,000

CD{) CP M v All Deet CIH P M ¥ ALl et CDO CP M Y All Moet
W 02 06% 0TH 1d4% 2.1% 0.2% 0.1%
2004 20% 4.2% 14% 1.6% 36% Cd%  3E%  1.2% 24% 1A% 0.3% 2.0%
2005 6% 13% 1605 1.7%4 5% 13%  11.7% 5.9% ¥ L% (%% 4.4%
2006 04 104 122% 5 6% O.R% 12.2% 550 0.1% 2% 14%
2007 0.3 0% 1. 1% 0.45% 0.00% 105
08
2MHE 01% 08% 13% 1.8% 0.4% 0.2
2010 0.9% D.4%
011 31%  15%  31% 16,6% 9.6% 0.5%  1.5% A0 121% T A% 14% 1.7% 3.7% 3.6%
4ii (sector altecativn 2) Option Ik
Cap: 25,000 T5000 200, G0

CIH) CP M CY AR Mgt CDC CP M CY Al fleet LN} CP M CY Al fleet
2003 0 079 5.0P4 26%
2004 1.7% 42%  148% 4.4% 4.6% izt 10 2.3% 2%% 1.4%
2005 05%  1.3% 160% T.6% 02 1%  12.68% 6.0 0.46% 8.1% 4.1%
006 0.9 13.0% 5 B% 0.4% 12, 2% 5.2% 10.4% 4.3%
007 0.1% 01% 1.8% D.E%
2008 0.3% 0. 1%
009 0_2% 3.5% 1.7% 0.5% 02%
2010 63%  1.4% 0.8% _
2011 0% 15% 31%  16.6% B.6% Ld%h  30%  12.8% T.6% 0.1%  2.3% 55% 1.5%
# (secior allocation 33 Opton 1k
Cap: 25,000 74,000 200,000

CpQ  CP M CY Allfleet | €DQ  CP M YV Alfest | CDQ  CP M C¥ Al fleet
2403 1.7  68% 33% 1.9%4 0.9%
2004 4% 38% 17% 6.6% 5.3% 36% 07 0.6% 1.3% 1.3% 1.6%
2005 0.5% 1.3 177 & 4% L% 14.6% 6.7% 9.68% 4. 2%
2006 0.8% 13.0% 58% 0,08 12.2%, 5. 1% 1224 3044
2007 0.0%% 3.0% 1.2% 3% 1%
2008 240% 5%
2000 092%  59% 2.6% [ 0.5%
2010 14% | 4%
2011 03% 1.5%  31% J6.h% 9.4% 1.4% 27T  15.5% 8.6% 1.6% 3.0% 4. 2%

The potential impact of Alternative 3, option 2a in the years with greatest revenue impacts under this
alternative (2005, 2011} and under the most restrictive PSC cap of 50,000 non-Chinook salmon area
estimated to be approximately 5131 million and $184 million in 2005 and 201 1, respectively. The 2005
gross value is composed of $122 million from the CV sector, $4 million from the CP sector, and $5
million from the Mothership sector. The 2011 gross value is composed of $122 million from the CV
sector, 526 million from the CP sector, $26 million from the Mothership sector, and $10 million from
CDH) polock fisheries.

In percentage of B season gross revenue terms, the potential impacts to sectors cther than the CV sector
are realtively small in nearly all years under consideration. However, CD() impacts are approximately
30 percent of B season gross revenue in 2003 and impacts to the CDQ and CP sectors exeed 13 percent
and 14 percent, respectively, in 2004, When considering revenue at risk as a percent of annwal total
revenue the potential impacts appear to be considerably reduced in almost all years, allecation scenarios,
and cap levels for all sectors other than the CV sector. Thus, it is not likely that the CDQ, CP, or
Mothership sectors will have difficulty mitigating revenue at risk under Altemative 3, cption 2a. The CV
sector, in contrast, bears as much as 25 percent of its revenue being placed at risk in several of the years
within this retrospective analysis and, therefore, would likely experience costs associated with effort
relocation.
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Chapler & Pofleck Industry Impacl Anglysks

Table 6-16 Altemmative 3, Option 2a: Estimated hypothetical nominal gross revenue at risk (B
millions) due to diverted fishing activities from historical fishing grounds by sector zlilocation {panels)
and trigger cap levels for Option 2a, 2003-2011.

20l (rector allacaidon 1) Optien 1a

Cap: 25,000 75,000 200,000

oy CF M cy All fleet | CID{) CFP M cv All Meet | D) CFP M cy Al Need
2003 15 511 h1] £95 3127 512 £6 111 £33 F54 L1 %4 U
2004 F7 g3l &5 72 ilig 56 132 £1 353 392 £1 L1 330 349
2005 54 85 N 2131 54 2 5113 B9 3| 321
2006 34 108 3112 386 .0 359 $59
2607 L I I £52 £66 51 52 L1k
2003
2009 ]| £17 EI7
01
2011 £10 536  $26 %122 31E4 6 16 %24 67 £121 521  5I8 539
At (secior allscation 2} Option 2a
Cap: 25,00} TEO00 200,500

cDQ P M CV  Allfleet | £DD CP M CY  Alfken | CDOQ P M CV Al heot
2003 AL 56 26 E95 121 13 £3 13 54 69 F1F] $12
2004 6 312 h:L S Y F) 114 5t 526 51 551 181 59 M 243
20035 M 85 5127 s £2 12 BIL5 5100 BI00
2008 5108 108 500 o0 372 §72
20407 81 512 52 $66 512 39 151
2048
2008 b 517 )
2010
2011 SR 326 126 5122 £181 126 £20 592 5138 516 316
& [sector allocation 3) Optios 2a
Cep: 25, 004 75,000 200,000

cog  CP M CV  All fleet | CDOQ P M CY  AllAeee | CDO CP M CV  AllThen
2003 £I12 L1 6 599 122 b 56 578 85 $25 525
2004 S %32 £2 572 5z 12 355 516 546 6
2005 5 51M 141 $i13 3 £113 s13
2006 5108 5108 599 169 556 SE6
2007 i %512 552 f66 548 L
2008 510 SI0
2000 517 ST b b2
2010
2011 3 $26 524 %108 191 521 20 4 5145 £11 540 560
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Chapter 6 Pollack Induglry Impact Analyss

Table 6-17  Alternative 3, Option 2a: Estimated hypothetical B season nominal gross revenue at risk, as
a percent of B season total gross revenue, due to diverted fishing activities from historical
fishing grounds by sector allocation (panels) and trigger cap levels, Option 2a, 2003-201 L.

Zil (rector nilacatton 1) Opilon 2a

Cap: 15,009 15,000 40000

CIHN) P M oy Al Need | CDH} CP M CY Allfieer | CDG CP M cv All floai
03 3% 5% 246%  3RI1% 4.7% | T 16% 14% 132% 10.9% | 13.2% 1.9% 2.1%
200 132% 144% 23%  320% 233% | 115%  144% 0%  23.06% 18.4% 1.7% 794 13.5% 9.5%%
2005 1.3%  1.68% 44385 2Li% 1.3 07 41.5% 19.2% 311.2% 14.T%
2006 1.3% 40.3% 18.1% 3004 13.8% 21.8% D.5%
20T L. 4K 20.9% i0.5% 1.7% 4.0% 2 1%
2008
2005 G3% 6.7% kst
2010
2001 16.1%  6.7%  669%  I4.T% 229% | %2% &% 6.3%  19.0% 15.4% 54%  4.5% 4.3%
4ii {sector sllocatan 2) Option 2a
Cop: 25,000 75,0 200,004

LD cF M CV Al feet Cog CF M CV Al Nleet ChO CP | C¥ ALl flast
2003 22T 6% 26%  Ma% 234% | 13.2% L3% 26% 2189 13.3% 00 24%
2004 115%  144% 20%  12.0% 23.0% 7% 1018% 03% 23.6% 16.3% 319% 15.2% B.6%
2005 1L3%  16%  454% 210, 0% 45% 18.5% 16.5% 16.1%
206 40.3% 17.5% 33.6% 14.5% 26.9% 11.6%
2007 LM 4.0% 20.9% 10_5% 4.0°% 15. 7% 8.2%
2048
2009 0.3% 67% 12%
2010
2011 138%  65T% 66%N MM 22. 7% 61%  5.2%  26.0% 17.2% 4,2% 2.0%
& (setior albacation 3) Oplion 28
Capt 15,000 75000 200,200

LD CF | CY Al Flect 00 CF M CV  All fleet CDO CF M CY Al Tlers
2003 MM 26% oW MTH 2.7 |.6% 6%  3l.5% 16.5%, S.9% 48%
2004 )L3% 144% 1L0% A2dEh 22.0% 5.3% 28.7% 15.3% 20.2% 9.2%
2005 Le%  49.8% 21.7% 41.5% 1%.3% 41.5% 1E.3%
2006 40.3% 12.5% I7.0% 16.0% EIRL 13.8%
2007 L% 40% X3 19.5% 19.2% 1.7%
2008 3.4% L.4%% .
2009 6.7% 10%% 1.7%% 0.9%
2010
2011 D% 6T%  6.3%  I8.2% 23. 7% 5.4%  52%  20.5% 18.1% 2.8% 139% TA%
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Chaptar & Pollock Indushy Impact Anglysis

Table 6-18  Alernative 3, Option 2a: Estimated hypothetical B season nominal gross revenue at risk, as
a percent of total annual revenue, due to diverted fishing activities from historical fishing
grounds by sector allocation (panels) and trigger cap levels, Option 2a, 2003-2011,

Zil (sector altocation 1) Option 2a

Cap: 25,000 T5,HH) 200,004

oo CP M CY All fleet | CIN) CF [ | CV Alfheed | CDO»  CP i | CV All Mect
00} 148%%  14%  12%  208% i24% | 11L7% 1L.2% 1L.2% T1T.2% 5.5% | &2% 0.9%% 1.8%
W 5B 62% 10% 162% 107% | 512 62% 0.1% 1194 8.5% | &1 3.4% 6.3% 4.5%
20035 06% O0f% 229 10.4% 246% 03% 212% 9.4% 16.9% T2%
0046 04655 20.9% 2.0% 16.6% 6.% 11.3%% 4. 7%
W07 08 20% 10.5% 53% | O8% 20% 1.0%
208
2009 02% 3% 1.7%
10
2011 TP 4080 3% 2008 13.0% | 40% 40% 3% |1 B.2% 3% 27% 2.1
il (gactor allocadion 1) Option 2a
Cap: 25,000 75,000 0,000

CD) CF M CY Al lNeet LI CP o | €V  AllDeet | CDO CP M CY Al fleet
2000 140% 12% 1.2%  20.8% 11.B% | 62% 0.6% 1.2% 11.8% 6.7 27% 1. 2%
M S5.0%  62% 03%  162% 106% | 0.7% S0% Ol% 119 T.5% 1.7% 7% 4.0%
2005 Ga% 0.8% 23.7% 10.7% 0.3 21.2% 1% | §.6% 184%
2006 20.9% B7% 17.4% 2% 14.0% 5.8%
20407 0R% 0% 182.5% 53 2.0% 1.9% 4.1%
2008
2009 0.2% 3™ 1.7%
2000
201) A% 40%  1.0%  200% 13.0% 4.0% 1% I150% .83 2.5% 1.2%
& {sector allocation Y) Option 2o
Cap: 5,000 T5000 200,00

D0 cP M C¥V Al flast CDGy CF M CV__ Al fleet } CHO CP M C¥ Al fleey
003 117 1% 12% 21.M% 11.9% 0.8% 1.2% 17.3% 3% 545 2.4%
2004 5% 6.2%  04%  16.2% 10-4% 1.2% 14.5% 105 10.2% 4.2%
2005 08%  2154% 11.1% 212% 2.0% 202% X
2006 20.9% 7% 1929 2.0% 16.6% 6.9%
007 0E% 2.0% 10.5% 5.1% B.6% 1.9%
2003 1.8% 0.7%
2009 I | 5% ' 0.5 DA%
2010
pui]]] A0 400 3T 2309 11.5% 2% 3.1%  17.0% 10.1% 1.6%  8.0% 4.2%

The potential impact of Alternative 3, option 2b in the years with greatest revenue irnpacts under this
alternative {2005, 2011) and under the most restrictive PSC cap of 50,000 non-Chinook salmon with
allocation scenario 1 are estimated to be approximately $72 million and 365 million in 2005 and 2611,
respectively. The 2005 gross value is composed of $63 million from the CV sector, $2 million from the
CP sector, and $7 million from the Mothership sector. The 2011 gross value is composed of $54 mitlion
from the CV sector, §1 million from the CP sector, 39 million from the Mothership sector, and less than
31 million from CDQ pollock fisheries. Of note is that these impacts tend to incrase under allocation
scenarios 2 and 3, with 2005 all fleet revenue at risk estimated to be $80 miliion,

Consistent with analysis of the preivious options, in percentage of B season gross revenue terms the
potential impacts to sectors other than the CV sector are realtively small in nearly all years under
consideration.  When considering revenue at risk as a percent of annual total revenue the potential
impacts appear to be coasiderably reduced in almost all years, allocation scenarios, and cap levels for all
sectors other than the CV sector. Thus, it is not likely that the CDQ, CP, or Mothership sectors will have
difficulty mitigating revenue at risk under Alternative 3, option 2a. The CV secior, in cottrast, bears as
much as 10 to 13 percent of its revenue being placed al risk in several of the years within this
retrospective analysis.
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Table 6-19  Alternative 3, Option 2b: Estimated hypothetical nominal gross revenue at risk (3 millions)
dus to diverted fishing activities from historical fishing grounds by sector allocation
{panels) and trigger cap levels for Option 2h,

2ii {zector aflocatlon 1) Optlon 2b
Cap: 25000 75000 20,40

chQ  CF M Y AN floet CDO CP il CY Al el | CDD P M L All fleet
2003 ] I < T Y 59 51 31
2004 53 S5 %6 57 i 51 315 54 519 515§l 5lé
2005 $2 £7 %63 b 37 52 17 244 $52 %0 §a £32 i
2006 53 £47 B350 3 247 550 27 2
2007 b1 53 $3 0 50
W08
2005 50 £2 11 £12 52 52
010 bt 3 2
bl || 0 %1 29 £s54 £65 50 %1 53 534 843 £ 57 £0 518

4ii {sector allocatlon 2} Opdon b

Cap: 35000 TE000 200,000
cog CP | CY  allfleet | CDQ CPr il ¥ __ Al fleet | CDO CFP M C¥ AN Meet

2003 83 522 825

200 £2 %5 %8 B9 42 215 54 319 £11 311
2005 i 7 %63 £72 $0 57 36 53 L £33 337
004 $3 50 154 10 47 347 $37 £37
2007 $o 55 55
008 ]| £l
2008 il sl 512 £2 12
2kl0 §1 15 £6
2Ll 0 5l 59 Is4 65 1l £9 $38 343 37 b 3] BIE
G {seetor allocation 3) Option 2b
Cap: 15,000 75,000 200,008

cDy  CP M CV  AHRert | CDHO CP M CY Al Meet | TG cP M CV Al fteni
2003 K1 I .0 £33 59 £
2004 2 8IS 5 M £47 15 53 %3 21 4 4
2005 52 7 812 SEQ b1 256 563 £ 334
2006 %3 %50 £5d 347 47 $47 47
2047 50 58 2 £1 £l
2008 57 57
20059 §1 21 12 ' 83 £3
L0 $l0 £10
201 50 31 33 54 $65 51 37 $54 563 %3 §22 325
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Table 6-20 Altemative 3, Option 2b: Estimated hypothetical B season nominal gross revenue at risk, as
a percent of B season total gross revenue, due to diverted fishing activities from historical

fishing grounds by sector allocation (panels) and trigger cap levels, Option 2b, 2003-2011.

2ii (seetor allocation 1) Dpdion 2b

Cep: 25,0H) 75000 200,004

coy  Cp n CcY Allfleet | CDQ  CP M v Allfleet | CDQO  CPF M CY All Meet
2003 03%  1.6% 6.2% 18% 0.4% 0.2%
200 M 68%M 2M: 1% 6.2% 12% 67% 1.7% 3.9% 6.1 0.6% 31.3%
005 6% 2.0 23 11.6% 5% 13%  162% 3.5% 0¥ 22  11.9% 6.3%
2005 1.2% 17.4% 4.1% L1% F7A% 5.0% 10.07% 43%
2007 0% 1.2% 0.5% 0% 0.0
2008
20059 0o 0.7 & 3% 2. 3% 0.6% 03%
2010 1.5% 0.7%
2011 0.5 0.4%  2.3%%  15.3% 2.0%% 0.5% 0.4% 2.3% 9. 7% 5.6% 0.3% L% 2.6% 2.3%

|4 (settor sllocation 1) Optian 2h

Cap: 25,000 75,000 200,040

CIN) CP M CY Al fleel ChO} CF M CV AR Tleet COQr CP 13 CV ALl Meed
2003 1.6% B.6% 4 8%
0 40% 68% 2T B.3% 2.4% 6% 1.T% . 7% 5.1% 2.3%
2005 6% 21 232 11 .6% 0% 2.2% [6.3% B.5% 12%  12.1% 5.99%
206 L1% 18.8% B.6% 0.2% 17.4% T.6% 13.8% 6.7
2007 0.0% 2.0% 0.8%
2008 k4% 0.2%
2003 O04% 4.3% 2.1% R6% 0.5%
2010 0.5% 2.5 1.1%
2011 6% 0d% 2.3 15.3% B0 03%  21%  10.8% &.0% 1.9% 2.9% 2.2%
6 (settor allocation J) Optlon 2h
Cap: 25,04 75,000 200,50

CIH) CP M CV  All fleet Chng CP M C¥  All foet CID) CF M Cy  Allflzel
2003 16%  11.8% 6.4% 1% 1.7%
2004 1.2% 6% 22% 118 9.5% 0.7% 1.5% 1.3% 4.2% 1.6% 0. 1%
2005 . D5% 23 26.1%% 12.9% 2%  205% 10.1% 12.5% 5.5%
206 1.1% 15.8% B.6% 17.4% T.5% 17.4% 1.5%
2007 008 31% 1.3% 0.5% 0.2%
2008 2.3% 0.9%
2009 0.4% E3% 3.9% 1.0%% 0.5%
2010 4.1% 1.1%
2001 05% A%  23%  153% B.0% 036 19 151% T B% {).8% 6.3% 3.1%
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Table 6-21  Alternative 3, Option 2b: Estimated hypothetical B se2son nominal gross revenue at risk, as
a percent of total annual revenue, due to diverted fishing activities from historical fishing
grounds by sector allocation (paneis) and trigger cap levels, Option 2b, 2003-2011.

2ii [sector allocaticn 1) Option 2b

Cap: 28,000 75,000 200,000

D cp M cv AllNeet | CDG  CP M CY All Nect | CDO cP M LY All Need
2003 0.1% 0.7 1.4% L.9% 0.2% ;1%
e 25% 29%  L1% 1.6% 28% | 0.5% 29 0.7% 1.8% 29% 0.3% 1.5%
2005 03% L1% L11.8% 5.7% 03% LI%  8.2% 4. 1% 0.0% LDP% 6.]0% 3.1%
2006 0.6% 9.0% 4.0% 0.5% 9.0% 4.0% 5.2% 2.2%
2007 0.0% 0.6% 0.2% 0.0%% 0.0%
2018
2000 00 0.4% 2.4% 1.2% 0.4% 0.2%
200 0.8% 0.4%
2011 0.¥4 0.2%  L3% B 8% 46% | 0.2% 02% 1.3%  5.6% 1.2% 0.2% L1% 1.53% 1.3%
dii {sector sllocatlon 2y Opilion 2b \
Caps 25,000 5.0 108,000

CIQ CF M C¥  Allfleet | CIH) CP M CV  Allflect | CDQ Cp i § C¥  All fleet
20053 0.7% 4.7 2.4% .
004 17 29% L1% 4.3% 39% 2% 0.7% 1. 7% 2.2% 1.0%4
2005 03 1L1% 11.8% 5.7% 0% 1.1% §.6% 4.2% 0.6% 62% 29%
2006 0.5% 9.8% 4.3% 1% $.08% 18% 1.2% I
2007 0.0 1{¥% 0.4%
2008 0.2% 0.1%
2009 0.2% 24% 1.1% 0.4% 0.2%
2010 0.3% 1.1% {0.6%
2011 0.2% 0.2% 1.3% B.8% 4.6% 2% L3% 6.2% 3A% 1.1% L7 1.3%
6 {zecior allocalion 3y Opdlan 2h
Cop: 25,000 75,000 20,000

CIH CP M C¥  Allflect | CDQ CF M CY AllfOgel | €D CP M CY Al fleet
003 0.7% 63% 3.2% 1.9% 0.8%
004 0.5% 2.9% 09% A0% 4.3% 290 0.6% 6% 1.9% 0.7% 0.3%
2005 0% L1% 134% 6.3% L% 10.5% 5.0% 6.4% 2.71%
2006 0.5% 2.8% 4.3% ) 9.0% 3. 7% 9.0% 3%
2007 0.0%% 1.6% 0.6% 01.3% 0.1%
2008 1.2% {4.5%
2009 02% 4.7% 2.1% 0.6% 0.3%
2010 2.1% 1.0%%
2011 0.2% 02% 1.3% R.3% 4 5% 0.2% 1.1% 3.8% 4, 3% 04% 3.6% L.3%

6.8 Implications of Sector Transfers and Rollovers

Alternative 2 contains provisions for transfers and rollovers via component 3, while Alternative 3
provides for transfers and rollovers in component 5. These options would only apply if the sector level
PSC caps under Component 2 and the inshore CV sector level ¢ap is further allocated among the inshore
cooperatives and the inshere open access fishery (if the inshere open access fishery existed in a particular
year) under Component 4. Option 1 or Option 2 or both could be selected.

When 2 salmon inshore cooperative cap is reached, the cooperative must stop fishing for polleck and
may:
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Option 1)  Transfer {lease) its remaining pollock to another inshore cooperative for the remainder of the
season or year. Allow inter-cooperative transfers of pollock to the degree currently
authorized by the AFA.

Option 2} Transfer salmen PSC cap amounts from other inshore cooperatives (industry initiated}
Suboeption: Limit wansfers to the following: a} 50%, b) 70%, or ¢} 0% of available salmon

Option |, would allow an inshere cooperative w transfer pollock to another inshore cooperative afier the
first cooperative's Chinook salmon allocation is reached. This option provides another means in addition
te the transfer of the Chinock salmon PSC allocations to match available pollock and available salmon
PSC for the inshore cooperatives.

Sections 208{(a) and (b) of the AFA establish the allocation of the TAC of pollock among the different
AFA sectors, including the CDX) Program. Section 213(c) allows the Council to supersede some
provisions of the AFA under certain circumstances. However, section 213(c) specifically dogs not allow
the Council to supersede the sector allocations of polflock in sections 206(a) and 206(b). Therefore, the
AFA’s allocation requirements effectively preclude the transfer of pollock from ene sector to another.
However, the AFA would allow the transfer of pollock among the inshore cooperatives. Such transfers
would be subject to the 90 percent processor delivery requirement in section 210(b), which reguires that
D0 percent of the pollock allocated to an inshore cooperative must be delivered to the inshore processor
associated with that cooperative. The AFA specifically requires that this provision be included in the
inshore cooperative contracts and NMFS regulations contain this contract requirement in the inshore
cooperaiive permitting requirements at § 679.4{036).

Although not prohibited by the AFA, NMFS regulations currently do not authorize the transfer of pollock
among the inshore cooperatives. Thus far, regulations authorizing inter-cooperative transfers of pollock
have not been recommended to NMFS by the Council. However, regulations could be amended to allow
pollock transfers among inshore cooperatives, subject to the requirement that the inshore cooperative
contracts c¢ontinue to include the 90 percemt processor delivery requirement. These regulatory
amendments could be made without requiring the Council to supercede requirements of the AFA,

Full transferability of pollock among the inshore cooperatives by superseding the 90 percent processor
delivery requirements of subsections 210{b)(1) and (b)), could be allowed as long as the findings
required in seciion 213(c)1) of the AFA are made. To supersede this requirement, the Council would
have to provide a rationale that explained why the proposed action mitigated adverse effects on fishery
cooperatives and how it took into account all factors affecting the fisheries, including rationale explaining
that the action was imposed fairly and equitably, to the extent practicable, among and within the sectors in
the pollock fishery.

Option 1 would require NMFS to monitor the pollock harvest for each cooperative and track amounts of
transferred pollock among cooperatives. By way of example, NMFS has implemented management
. programs that allow the transfer of fish among entities in various BSAI and Gulf of Alaska fisheries.
These programs use a combination of electronic reportimg done by the processing plant, online account
access for cooperatives, and NMFS approval and tracking of transfers. Option 1 would be sitnilar to other
programs in that annual allocations of pollock wouid be tracked for each cooperative using the existing
NMFS's Catch Accounting System (CAS} and electronic reporting system (eLandings). The CAS is
configured 1o track cooperative-specific amounts of pollock, but in its current configuration does not
accommodate pollock transfers. Thus, adjusiment to the CAS would be needed w accommodate
programming complexities associated with transfers, business rules, and CAS account structure.
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Pollock transfers would require NMFS approval before the transaction could be completed. Upon receipt
of a wansfer application, NMFS would review a cooperative’s catch o ensure s salmon cap was reached
and that an adequate amount of pollock was available. The transfer process could be through eLandings
or using @ paper application process. NMFS prefers online transfers becausz paper-based transfers
increase stalf burden, the time reguired to complete a transfer, and may only be completed during
business hours.

Online acconnting of pollock is dependent on the CAS structure, which is the primary repository for catch
data. The online interface would need to allow harvesters and NMFS o check account balances, make
and accept transfers of pollock, and allow account balances to be updated based on transferred pollock
and inseason reallocations of pollock from the ICA and the Aleutian Islands, should such reallocations
occur. The online system would not allow cooperatives to receive transfers of pollock if they do not have
any remzining Chinook salmon PSC allecation. Thus, pollock allocation amounts and associated CAS
account structure is dependent on whether salmon PSC is aiflocated to the cooperative level and
transferability of salmon is allowed. Any changes to the CAS required for salmon allocation transfers
would need 1o interface with pollock transfer accounting.

As noted in methods, the analysis assumes between cooperafive transferability. Between sector
transferability is evaluated here for Alternative 2, option 1a for illustrative purposes. This option assumes
“perfect” transferability in that sectors would exchange allocated chum salmon PSC freely. By year,
comparing with and without transferability shows that adding transferability generally increases the
amount of forgone pollock and reduces the effectiveness of saving chum salmon, (Table 5.30),

The fundamental purpose of allowing transfers and rollovers of PSC cap amounts that remain unharvested
is to allow other sectors that may have attained their PSC caps to utilize remaining PSC cap amounts,
under the aggregate cap, to harvest either all, or a portion of the remainder of their pollock allpcation. In
this way, transferability and rollovers of unused PSC caps are intended to maximize the economic yield
from the pollock resouces while meeting the aggregate cap level deemed practicable by the Council.
Clearly, increasing pollock harvest has economic benefits, in terms of revenue, to pollock harvesters
while at the same time potentially reducing salmon savings that may occur if a sector hits its allocation of
a ¢ap and must stop fishing, either altogether (Alt. 2) or in a specific area {Alt. 3) and has no option to
obtain (transfer) or receive {rollover) additional PSC allowances. The level of the salmon savings that
may be deemed practicable with rollovers and tranfers can be set using the suboption which limit transfers
and rollovers to either 50 percent, 7( percent, or 20 percent of available PSC cap.

Actual transferability options would be initially from sector specific allocations (the analysis above was
as if there were no sector allocations) and then in a given vear, a “clean” sector could transfer their chum
salmon PSC to a sector that requires more. Logically this poses challenges for analysis because the
conditions for a transfer would have 10 be that the “clean™ sector would know in advance that they have
salmon to transfer to a sector needing more PSC salmon to extend their pollock fishing. Alternatively the
clean sector could finish their pollock fishing earlier than the sector needing more PSC salmen and
transfer at that time. Simulating either condition would require apriori knowledge about the interaction
_ between sectors which are unknown. Additenally, such a system wili add complexity to management and
enforcement, and will obviously result in higher saltmon PSC {within a cap) and less foregone pollock.

To provide some evaluation of this option one scenario to for Alternative 2, option la) with a cap of
30,000 and sector allpcation 6. In 2005 had this scenaric been in place all sectors would have come up
against their cap so there would be no transfers (with motherships and shorebased CV sectors hitting their
cap on the 2™ and 4" of July, respectively), In 2006, shorebased boats would have hit their cap on June
14", and remarkably all other sectors stay below their cap. Assuming somehow that the other sectors
would know how much salmon they would catch at the end of the year, then the difference between the
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remaining salmon and the sum of their caps is 7,645 chum. That amount would not be encugh for the
shorebased sector to fish even one more day (their initial allocation is 22,385 salmon; on June 13th they
went from 13,838 salmon to 30,390). In summary, the idea of transfers would be beneficial in principle;
however, “what ifs” evaluations from historical data are limited to iflustrate performance benefits.

Table 6-22 showing the pollock foregone by year and sector between the Alternative 2 Ja) without
transferability {default) and with transferability A subset of estimated sum of chum szlmon
saved (AEQY by region and year under 3 different allocation schemes and hard caps for
Alternative 2, component 2 option 1a), 2004-2011 with and without transferabilit. The
shaded column represents the sum of annual estimated AE(Q impact that occurred due to
pollock fishing whereas the other values represent the amount (in numbers of figh) that
would have been saved had the measures been in place.

Sector
CoG P M 5
Trans ferability? Transterabilicy? Transferability? Transferabiliry?
Cap  Year No Yes Na Yes No Yes Mo You
2003 33,787 61,451 32926 67,320 28,469 42,436 220,230 191,720
2004 51,765 17,704 | 2E9.7I1] 132,913 30,502 51,002 204,602 231.8%4
2005 22,469 63,330 127,176 246,628 68,474 33,303 303,437 298 386
2006 Bs. 774 93,943 295,256 14,320 360,034 338,987
s0.008 2007 15,434 13,128 EZ,889 71,579 22 808 22,052 103,342 103,475
2008
2009 13,558
20
011 2323 43,597 | 151,590 136,538 50,464 51,438 215453 209,896
203 28,381
2004 36 085 132,213 10,724 458 24,342 95,021 95,021
2003 46,176 65,017 203,020 12,128 43,124 264,732 245510
2006 30,693 171,807 36,076 290957 223,714
100,000 2007
2008
2005
2010
2011 27827
2003
2004 21,477 3236 20,322 67,238 57,3186
2005 34,004 156,000 2o 238,356 156,470
2006 201,254
353,000 2007
2008
2105
2010
2011 7,574

6.9 Implications of Sector and Cooperative level Quota Share Allocation of PSC
Caps

Under Alternative 2, if non-Chinook salmon PSC is allocated among the sectors, and an allocation is
made to the inshore sector then the cooperative provisions could allow further allocation of transferable or
non-transferable salmon PSC allocations to the inshore cooperatives. Each inshore cooperative and the
inshore limited access fishery (if the inshore limited access fishery existed in a particular year) would
receive a salmon allocation managed at the cooperative [evel. If the cooperative or limited access fishery
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salmon cap is reached, the cooperative or limited access fishery must stop fishing for pollock. The initial
allocation of salmon by cooperative within the inshere CV fleet or to the limited aceess Rshery would be
based upon the proporticen of total sector pollock catch associated with the vessels in the cooperative or
hirnited access fishery {see EA Chapter 2).

Also under Alternative 2 are options to allow transfers among inshore cooperatives, provided that sector
allocations are made and further allocated among the inshore cooperatives and the inshore limited access
fishery (if the inshore limited access fishery existed in a particular year). These provisions wouid allow
intercooperative leases of non-Chinook salmon PSC allocations or industry initiated transfers with the
suboptions of 50 percent, 70 percent and 90 percent as defined for sector transfers. Under these options,
when a salmon cooperative ¢ap is reached, the cooperative must stop fishing for pollock and may lease
additional non-Chingok salmon PSC allocation or arrange a voluntary transfer from another inshore
cooperative. These provisions would provide additional opportunity for the inshore cooperatives to
mitigate effects of non-Chinook salmen PSC caps in essentially the same way that transfers provide that
opportunity at the overall sector level.

Cooperative provisions under a binding hard cap have the potential 1o mitigate some of the potential for
an induced race for fish, at least among the inshore cooperatives. Allocation of PSC to the cooperative
level converts the allocation by sector into smaller allocations at the inshore cooperative level. Each
inshore cooperative would then have to manage the operations of its members to stay under their specific
cap, or stop fishing. As such, there are clear economic incentives to avoid PSC. At the larger sector
level, those economic incentives are somewhat diminished as higher capacity operators may see an
advantage in catching their pollock allocation quickly, with little regard for non-Chincok salmon PSC so
long as the sector level PSC allocation is not exceeded. In such circumstances, the smallest or least
capable catcher vessels may be adversely affected by the actions of the larger, more capable, vessels (i.¢.,
the incentives to rcopen the “race-for-fish,” at least at the sector level. This reality, in tumn, could affect
the formation and membership of the inshore cooperatives themselves, resulting in “capital stuffing”
within cooperatives. It is not clear at present to what extent this might become a reality; however,
allocation at the inshore cooperative level may mitigate some of the risk associated with the implications
of a sector level race for fish for the CV sector.

As the Council's Scientific and Statistical Committee (S88C) correctly observed (October 2008), there is 2
fundamenial difference between a target or retainable incidental catch “alfocation,” on the one hand, and
a PSC limit “aliowance,” on the other, They state, in relevant part, “The former imparts a harvest 'use
privilege’, while the lotter must be regarded as a “prohibition™ against harvest (to the maximunt extent
practicable), with an absolute cap. No “use privilege” is implied by a P5SC ... Instead, every
practicable effort is required fo be made Io avaid use of this PSC, and if aveidance is not possibie, to
minimize ity occurrence.” In the former case, the allocation establishes a use-privilege and provides for
conversion of the non-target catch to private ownership. In the case of a PSC allowance, no use-privilege
auvthorizing removal of a specific amount of resource is conveyed and conversion of PSC to private
ownership is strictly prohibited. These are crucial differences that shouwld not be lost sight of. Tndeed, this
is 50 critical a distinction that it has been enshrined as WNational Standard 9 of the Magnuson-Stevens Act:

(%) Conservation and management measures shall, to the extent practicablz, (A) minimize
PSC and {B) to the extent P5C cannot be avoided, minimize the mortality of such PSC.

This view of PSC limits appears @ conflict with proposals that envision transfer, trading, or rolling-over
of residual non-Chincck PSC amounts, between AFA poliock entities or sectors. This is so, because a
“sector transfer provision” conceptually supgests that, onge a PSC hard cap level is chosen, it may be
acceptable for non-Chinook salmon PSC to achieve that level of removal. If that interpretation is
adopted, then it may also be acceptable to 2llow sectors that do not remove all of their non-Chinook
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salmon PSC allowance to transfer it to other sectors, in arder to facilitate continued exploitation of the
available pollock resource. Redistributing residual non-Chinook salmon PSC, would, it is asserted,
mitigate some pertion of the forgone pollock revenues attributable to excessive PSC of non-Chinook
salmon by one or another AFA element. This interpretation of what the non-Chinook salmon PSC cap
constitutes seemingly reverses the SSC’s referenced concept of PSC apportionment. That is, the language
of Alternative 2, Component 3, option | would, in effect, establish non-Chinook PSC amounts as tradable
incidental catch “alocation,” with commercially negotiable use-privileges to removal (although not
convérsion to private ownership) of a specific quantity of non-Chinook salmon. This clearly changes the
relationship of non-Chinock salmon PSC within the pollock industry, making it just another economic
input to production that can be traded, sold, bartered, or withheld in the competitive prosecution of the
Beriog Sea pollock Gshery.

Alternatively, 1t may be preferable to define a hard cap amount as an upper bound on non-Chincok
salmon PSC with the intent to promote actions that minimize pon-Chinook salmon PSC under that cap.
Such an actien might be deemed appropriate in order to promote greater non-Chinock salmon
conservation, than afforded under full transferability, up to the oversl! cap, while still affording some
opportunity mitigate impact to the pollock flest. Under Aliernative 2, the suboption to Option | of
Component 3 provides an opportunity for such measures. The suboption would limit transfers te a) 50
percent, b} 70 percent or ¢} 90 percent of the non-Chinock salmon that is available to the wransferring
entity at the time of transfer. Clearly, more non-Chingok salmon would be conserved with the 50 percent
transferability than with 70 percent or 90 percent, although far fewer than without transferable allocations,
and the reverse is true of mitigation of adverse impacts on pollock fleet gross revenue. Unlike Alternative
2, Altemative 4 does not contain a provision i limit the amount an allocation that can be transferred.

Interestingly, if no transfer provision were recommended under Alternative 2, the CDQ non-Chinook
salmon sector level cap would continue to be managed as it is under status quo, with further allocation of
the CDQ cap among the six CDQ groups, transferable alfocations withic the CDQ Program, and a
prohibition against 2 CDQ group exceeding its non-Chinook salmon PSC allocation. In other words, the
CDQ groups already have transferable nen-Chincok salmon PSC caps and would continue to enjoy that
flexibility in the absence of inclusion of transferability options for all sectors.

An important distinchon should be made between voluntary transfers and rollovers. Voluntary transfers
are industry initiated and fuliy voluntary. Meaning, the entity thar represents a sector that has unused
non-Chinook salmon PSC must request the transfer. If that entity does not feel compelled to make a
voluniary transfer, or an entity cannot be created or cannot reach consensus among members to make the
transfer, then some non-Chinook salmen PSC allocation could be unused and, potentially, some pollock
that eould otherwise have been harvested if the transfer hade been made would remain unharvested. In
contrast, a rollover managed by NMFS is a somewhat antomatic reapportionment that is not voluntary
and, thus, does not suffer from the risks associated with veluntary transfers.

While this discussion has used terminology more appropriate to hard caps, it is also applicable to the
triggered closures of Altemative 3, but in a slightly different way. Under the triggered closure, NMFS
would not issue fishery closures once the ingger cap was reached for each sector. Rather, the trigger
closures would be managed similar to current management of the wigger ¢losures wnder the CDQ
Program. Each sector would receive a transferable trigger cap allocation, and vessels participating in that
sector would be prohibited from fishing inside an area after the sector’s wigger cap is reached.

6.10 Managing and Monitoring the Alternatives

The observer and monitoring requirements currently in place to account for Chineok salmon PSC under
Amendment #1 also ¢nable NMFS to monitor non-Chinook salmon PSC under a hard cap. Therefore,
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NMF5 does not anticipate changes to observer requirements or additional monitoring provisions under
either Alternative 2 or 3.

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 Chinook 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 medified o incorporate the responsibility for receiving and
managing non-Chinook salmon PEC allocations. .

Area closures could be managed in a number of different ways, depending on the combination of
components and options selected. Trigger closures would require a sector to stop pollack fishing in
ceriain closure areas when its allocation of non-Chinook salmon PSC is reached. Depending on the
selection of subsequent components in this alternative, salmon may be allocated at the fishery level (CDQ
and non-CD(}), to each sector (inshore, mothership, catcher/processor, and CDQ), or among the inshore
cooperatives,

Under Alternative 3, participants in the RHS would be exempt {rom the regulatory closure system.
Monitoring and enforcement of this altemative is simjlar to status quo in which ICA members are
managed under the RHS and NMFS closes the trigger area for non-ICA members.

The current census data collection program is highly responsive to management needs and provides
timely data, especially considering the logistics of the sectors and variation in operation type. However,
even with this highly responsive system, 2 June and July cap results in a very short time period for NMFS
> monitor and insure a timely trigger area closure. NMFS would need to project non-Chinook salmon
harvest during the week required to publish a Federal Register notice and get census information. These
projections may result in a trigger closure being made prior to or after the cap being reached.

If the Council recommends a chum salmon PSC management program under either Altemative 1 or
Alternative 3 that provides exemptions to caps or area closures for participanis in an approved ICA,
MNMFS will continue to tequire that the federal regulations contain sufficient detail to prevent later
substantive revisions to the [CA ihat 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 | or Alternative 3, the Council could recommend that
federal regulations require the RHS ICA to contain a description of the enforcement provisions and
penalties that the ICA participants agree to assess on themselves for violation of the ICA provisions,
However, the regulations could not include specific requirements for what these penalties must be.

The fishing industry will continug to incur costs associated with the administration of the RHS ICA.
However, NMFS has not identified significant costs to the agency for managing or menitoring these
altematives. NMF3 Office of Law Enforcement will provide additional information about the casts of
enforcing Amendment 91 and the potential costs of the chum salmon PSC alternatives prior 10 Council
final action.

6.11 Assessment of Potential Impact of the Alternatives on Shoreside Value
Added Processing

This assessment provides a hreakout of the shoreside processing sector revenue (processing value added)
by port group. It is important to recognize that the dollar values in this assessment must not be
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added to the estimated effects on potentially forgone first wholesale gross revenue provided in the
RIR for the aggregated shoreside (S) sector. The potential impact values shown here are a subset of
the values provided in the RIR and are intended to highlight the potential cffects on value added
processing by port group.

Confidentiality of data regulations necessitates the creation of two port groups. The two port groups that
have been created are the Akutan and Dutch Harbor (AKU/DUT) group, and the “All Others™ group. The
AKU/DUT group denotes the aggregate of all processing facilities in the Akutan and Dutch Harbor areas,
including some floating processors. The All Others group includes King Cove, Kodiak, Sand Point, and
several floating processors. These combinations account for all shoreside processing of Bering Sea
poallock.

Shown in the tables below are the breakout of ex-vessel and shoreside processing values, as well as their
total, and the percent each group-season-year- category represents of the annual total value. These
percentages are used to estimate the potential effects on each port group, in each year and season, by
multiplying that percentage by estimated effects on the shoreside sector. This method “allocates™ elTects
on each group-season-year, relative to their observed proportion of total first wholesale value. Thus, this
is not an accounting of actual effects, but rather is a proportionality-based estimate of where the potential
effects may accrue. This has been done, at least in part, to enhance the presentation of economic impact
information, while maintaining confidentiality constraints,

Table 6-23  Bering Sca pollock nominal ex-vessel value by season and port group ($millions), 2003-

2011,
Season Port Group 2003 2004 2005 2006 2007 2008 2009 2010 2011
- AKL/DUT 368 573 585 883 578 590 559 548 562
A Season
L Others 5l 55 7 $6 56 535 53 B3 14
Total 572 578 $91 501 584 595 562 %51 366
AKL/DUT 532 575 588 5492 £78 599 875 %64 594
B season
(Hhers S5 Sh 57 87 56 56 53 B3 %5
Total 587 H80 S495 S8 584 5105 E_Tﬂ_ 867 599
Grand Total 5158 $159 S186 5190 $168 8200 5140 $118 5165

Sources: Terry Hintt: Alaska Fisheries Science Cenler, from dita compiled for the Economic Status and Fishery Evaluation Report, 2007.

Table 6-24  Bering Sea pollock shoreside processing nominal value added by season and port group
(Smillions), 2003-2011.

Season | PortGroup | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2000 | 2010 | 2011

; AKU/DUT %132 £141 s167 $154 5160 160 5133 5138 5192
A Season

Others 83 52 54 g4 $4 52 52 S0 sl
Total $135 | s142 | si71| s157| si165| sien | si13s| si3s | s193
B seasan | AKUDUT S160 | 144 | S175| s166 | S161| S176| S168| SIRI| %253
Others $3 42 $4 §4 $5 $2 43 g1 sl
Total | S163| $145| S179| Sie9| S$166| sS178]| S171 ] S182 | S254

Grand Total 5297 5288 5350 5326 $330 5340 $306 |  S320 5447

Sources: Terry Hiatl: Aliska Fisheries Science Center, from data compiled for the Economie Status and Fishery Evaluation Report, 2007,
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Table 6-23  Bering Sea pollock total shoreside sector nominal value (ex-vessel value plus shoreside
processing value added (Smillions)) by season and port group, 2003-2011

Season | Port Group | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
& S AKU/DUT S200) 5214 $252 $£230 5238 §249 S192 5186 $255
Others §7 $7 10 S10 $10 §7 §5 53 54
Total _ S206 | s221| $262| 5248 | $249) $256| S197| S189 | $259
B scason | AKUDUT $241 | s218 | $263 | $257 | s239| 275 | s243 | s245 | 8347
Others $8 §7 s11 $10 310 S8 6 %4 $6
Total 5249 | §$225| $274 | S268 | §250| S283 | S249 | 249 | $353

Grand Total | 5456 | S446 | $536 | $516| S498| $539| S4d46| 8438 | S6i2

Sources: Terry Tt Alaska Fisheries S¢ience Center. from ata compiled for the Bconomic Status and Fishery Evaluntion Report, 2007.

Table 6-26 B Season Bering Sea pollock processing nominal value, by port group, as a percent of total
B season first wholesale gross revenue, 2003-2011.

Port Group | Season | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2000 | 2010 | 2011

ARKU/DUT B 96.8% | 96.8% | 96.1% [ 96.1% | 95.9% | 97.3% | 97.6% | 98.4% | 98.4%
All Others B 3.2% 3.2% 3.9% 3.9% 4.1% 2.7% 2.4% 1.6% 1.6%

Sources: Terry Hiatt: Adaska Fisheries Science Center, from dota compiled For the Economic Status and Fishery Evalustion Report, 2007

As shown in Table 6-27 through

Table 6-19, the effect of hard cap allocation scenarios and cap levels on shoreside value added in dollars,
percent of B scason total gross revenue, and in percent of annual total gross revenue, repectively. The
estimates are provided for the port groupings of Akutan/Dutch Harbor and for all others combined.
Recall that these values are a subset of the shoreside total potential forgone pollock revenue from the CV
sector. In the worsl cases, potentially forgone shoreside value added revenue exceeds $161 million, or
approximately 97 percent of B season total gross revenue and approximately 48 percent of total annual
goross revenue.  The vast majority of the potential impact is attributable to the Akutan and Dutch Harbor
area. As these numbers are a subset of the CV impact numbers presented previously under the impact
anlsysis of Alternative 2, they vary similarly with decreasing impact as the cap is increased, but greater
effect on the CV, and thus shoreside, sector under allocation scenario 3.
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~

Table 6-27 Hypothetical potentially forgone ex-vessel nominal revenue and shoreside nominal value
added pollock first wholesale revenue by year, season, and aggregated pert group under
Altemative 2, Opticn la ($ Millions) 2003-2011.

2il {sector allocation 1)

Cap: 0,000 Caps: IO, Cap: 35,080

AKUDUT All Others AKUMAT A Qahers AKUIDUT Al Oihers
Year CY-ExV SYA C¥-Ex¥ S§¥A | Yesr CV-ExV¥ SVA CY-Ex¥ SVA | Year CV-ExV SVA CV-ExV SVA
2003 $40.45 $7E.97 $243  3$1.54 | 2003 2003

2004 P39M ST 5292 5086 | 2004 £17.66 50405 5131 309 | 2004 £716 i3580 §0.53  50.16
2005 6747 512362 £5.19 5303 | 2005 £57.60  Sl14.00 $4.43  §259 | 2005 M3 e $1a% R24
2006 BBG.21 5155354 8607 3357 | 2006 §57.54 510082 2412 3238 | 2006

2007 $19.02 $39.75 $144 51001 | 2007 2007

2008 2008 2008

2000 2009 2009

2000 pIul1H X0

20N £50.15 513919 £503 3055 | 201 2001

411 (sectar albocatinn 2)

Cap: 0,004 Cap: 200,000 Cap: 353,008

AKUDLUT All Oxkers AKU/DUT All Others AKLUDUT All Qthers

Yesr CY-ExV S¥VA LCV-Ex¥V __ SVA | Year CV-Ex¥ SVA C¥-Ex¥ S¥A | Year Cv-ExV SVA CV-Ex¥ Sva

2003 £45.72 LE9.19 52175 51.74 | 2003 5589 51149 5035 30.22 | 2000

2004 M3} BT £2.99 3088 | 004 81873 BlGI0 139 041 | 2004 51325 %2355 98 5029
2005 $ER45  F1IS a6 §5.27 5308 | 2003 £50.76  %118.35 M40 5260 | 2005 $51.E0  3106.56 14 §2.42
2005 E36.21 515554 %617 3357 | 2006 #6967 F125.70 %% 5289 | 2006 5834 53720 346 12.00

2007 52472 S5086 L 5142 | 2007 2007
2008 2008 08
2009 54.86 SI088 20.21 30017 ] 2009 2009
210 2010 b 1[1]
pi] | £67.03  SI18202 £3.47 3063 ] 2011 2001
& ¢xector allocation 3) "'-'\
Cap: 50,040 Cap: 200,000 Cap: 353,000 ' '
AKUWDUT All Ohers AKU/DUT Al Others AKLUMINT All Othera

Year CV-Ex¥V SVA CV-Ex¥  S5VA | Year CV-ExV SVA CV-ExV _SVA | Year CV-ExV__ SVA CV-Ex¥V__S¥A

2003 5160 510047 10 3197 | 003 Bdar 5282 $0.87 30.55 | 2003
2004 E44.59  BAS9S £330 3098 | 2004 83008 55798 521 ueo | 2004 766 M08 $131 2000
20038 51243 514346 §5.58 3326 | 2005 6583 512038 £507 3296 | 2008 53769 N4EH f4a 5250

2008 £80.47 515141 5640 %371 | 2006 $78.64  S141 .88 5561 §Mip | 006 $58.36  S105329 £ 5242
2007 S04 55R02 £2.13  SLe% | 2007 207
2008 2008 HHIE
2009 £23.17 £51.88 5101 3082 | 2008 2000
2010 10 2010
2011 $76.15 520495 5350 %071 | 20N 51525 5152 $0.99 s0.18 | 2011

Motes: AKU/DUT: Denotes the aggregate of all processing facilities in the Akutan and Dutch Harbor
areas, including some floating processors.

Al Cthers: May include King Cove, Kodiak, Sand Point, and several Noating processors,
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Table €-28  Hypothetical potentially forgone ex-vessel nominal revenue and shoreside nominal value
added pollock first wholesale processing revenue by year, season, and aggrepated port
group under Alternative 2, Option 1a, in percent of B season sector revenue, 2003-2011.

2ii {sector allocation |}

Cap: 50,604 Caps 200804 Cap: 252,00

AKUMDUT Al Oihers AKUDUT All tHEers AKUDUT All C1bers
Yesr CV-Ex¥ SVA CV-Ex¥ SVA | Year CV-Ex¥V  SVA CV-Exi¥V  SYA | Year CV-ExV  S¥YA CV-Ex¥ SVA
1003 6120 436% 28% 0.9% | 2003 2003
2004 482%  32.2% 36% 0.6% | 2004 1% 234% 1&% 02% | 200 8.9%  9.5% 0.7%  0I1%
2005 TLI%  T48% 55%  1L.7% | 2005 60.7%  639% 4. 7% 1.5% | 2005 47.9% 50.2% 3% 1 1%
2006 8765 91.8% 6.3% 4.1% | 2006 58.5% Al 4. 143 | 006
2007 2307 24.0% 1.7%  07%% | 2007 2007
2008 2008 2008
oon 2009 2005
11 21 L
P11 S0 61.7% 3.0% 0w | ot 2001
4ii {sector allocation )
Cap: 50,000 LCap:i D000 Cap: A33.000

AKUDUT All ibers AKL/DUT All Oihers AKU/DUT All Others
Year CV-Ex¥ SVA CV-ExV SVA | Year CV-Ex¥ SVA CV-Ex¥ __SVA | Year CV-ExV _SVA CV-Ei¥V SVA
2003 2. S4.8% 3.2 1.1% | 2003 . F% T 1% 0.4% 0,1%; 1 2003
2004 4% 53.5% 37%  0.6% | 2004 234% 48% L 03% | 2004 16.6% 17.6% 1.2%  0.2%
oos 71.1% TAO% 56% 1.7% | 2005 627  663% 4.8% 1.5% | 2005 50.7% 59.T% 4.4% 1. 4%
2006 £16% 91.8% e L1t | 26 e T4 5.1% 172 | 2006 49.1% 31.5% T B
2007 204% 074 2 ¥ 0.9% | 2007 2007
2008 2008 2008
2008 6.2%  44% 3% 0.0% | 2009 200%
200 2010 2010
2001 68.5%  T1.7% 35% 0.2% | 2011 201
& {secior allecatian 1)
Cap: 50,000 Cap: 200,004 Cap: 353,000

AKWDUT All Others AKUDUT All Dthers AKUDUT All Others
Year CV-ExV  8WA  COV-ExV  SVA | Year CV-ExV_ SVA  CV-EaV  5VA | Vear C¥-ExV S¥a  CV-FxV §VA
2003 59.5%  615% 3.8% 1.2% | 2001 166% 17.3% 100 03% | 2003
2004 51 591% 4.1% 0.7% | 24 Maah 199 2.8% 5% | HHMd 201% 234% 1.6% 0.3
2005 T6.3% RO3% 3.9 1.9% | 2005 693 T304 33e LT | oos U X 4.7 1%
2008 G0.8% 952% 6.5% 124 | 2006 TE%  Bia% 57%  1.9% | 26 3% 62.1% 42%  14%
2mr 34.0%  35.6% 2.5 L% | 2007 607
1003 08 2608
2009 2906% 30.4% 3% 05% | o9 2009
010 2010 2010
2011 17.0%  B1E% 4% 0% | 2011 19.5%  204% 1 0% 0.1% | 2011

Notes: AKLU/DUT: Denctes the aggregate of all processing facilities in the Akutan and Dutch Harbor
areas, including some floating processars.

All Others: May include King Cove, Kodiak, Sond MPeint, and several Noaling processors.
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Table 6-2% Hypothetical potentially forgone ex-vessel nominal revenue and shoreside nominal value
added pollock first wholesale processing revenue by year, season, and aggregated port
group under Alternative 2, Opticn 1a, in percent of total annual sector revenue, 2003-2011.%

2ik (sector allocation 1)

Cap: 50,000 Cap: 200,000 Cap: 3544010

AKUMDUT All Others AKLUDUT All Crbsers AKU/DUT All Others
Year CY-Ex¥Y 5VA CY-Ex¥ 8¥A | Your CV-Ex¥ S¥A CV¥-Ex¥V S¥A | Year CV-Ex¥ SVA CY-ExV §VaA
2003 255%  20.6% 0.53%  0.5% | 2000 003
2004 24.8% 264% 10%% 0.3% | 2004 11.1%  11.8% 08% 0.1% | 2004 45%  4.83% 03 01%
2003 3% 38.2% 1.8 0.9% | 2005 3l 316% 24%  0.7% | 2005 4% 25.6% 1.9%%  0.6%
1006 454% ATA% 1.9% L% | 2006 nde  IE% 22, 07% | 2006
2007 11L5%  120% 04% 0.3% | 2007 2007
2008 2003 2008
2009 2009 2000
2010 2010 W0
2011 359 35.6% 0.7%  0.1% | 2011 2011
411 (3ector allocation 2)
Cap: 20,000 Cap 200,000 Cop: 353,000

AKUDUT All Dubers AKUDUT All (Hbers AKUMDUT All Orthers
Year CV-Ex¥ SVa4 CWV-Ex¥ 5¥A | Year CV-ExV SVA CV-Ex¥  SVA | Year CV-ExV SV& CV-Ed¥ 5¥WaA
203 2B9%  I00% I.T% 0.6% | 2003 M 19 02% 01% | 2003
i) 2i4%  21.0% 1.9%  0.3% | 2004 11.8%  125% 05%  0.1% | 2004 B4%  5U% 0.8%  GI1%
plLIL J6.B%  38.8% 2.8% 0.9% | 2005 321% 1A% 15% O08% | 2005 B M 2% 0%
20806 a54% 4T E% 33%  L1% | 2004 367%  3BS5S% 26%  09% | 2006 25.5%  26.7% 1.B%  0.6%
2007 14.7% 15.4% 1.0%  04% | 2007 2007
2008 2008 2008
2009 15% 1.6% 0.2%  0.1% | 2009 2009
2010 201 2010
purlll] 4148 40K% 1%  0.0% | 2001 2011
& (sector allocation 3)
Cap: - 50,000 Cap: 200,000 Cap: 353,000

AKLDUT All (Hhers AKU/BUT All Odhers AKLUDUT All Dthers
Year CV-ExV 5VA CV-ExV SVA | Year CV-Ex¥ SYA CV-ExV 5¥A | Year CY-Ex¥ SVA CV-Ex¥  §5Va
M3 32o%%  33.9% 0% 0.7% | 2003 8.1% 9.5% 05% 0.2% | 2003
oo 28.1% 195% 2% 0.3% | 2004 19.0% 202% L%  02% | 2004 1% 1.8% 9.8% 01%
2005 e 41.0% 302 0.9% | 2008 35.4%  37.3% 2% OR% | 2005 M.% 327% 24% 0.7%
G 47.0%  494% A% L% | 2006 41.4%  43.4% 0 V% | 2006 10 322% 2.2% 0.7%
hiLLE 17.1% 1T 8% 1.3%  0.5% | 2007 2007
HHIE 2008 rliil: s
2o 16.5% 17.0% 0% 0.3% | 2009 2009
X010 1o 2010
il ]| 262%  45.9% 24%  0.2% | 2011 11.7%  11.6% 0.6% 0.0% | 2011

Notes: AKU/DUT: Denoles the agaregate of all processing Facilitizs in ihe Akwian and Duich Harbor greas, including some Nooling processors.

All Others: May include King Cove, Kodiak, Sand Point, and scveral floaling processors.
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Table 6-30 Hypothetical potentially forgone ex-vessel nominal revenue and shoreside nominal value
added pollock first wholesale vevenue by year, season, and aggregated port group under
Alternative 2, Option 1b ($ Millions) 2003-2011.

2ii (sector allecation 1)

Cap: 50,0400 Cap: 200,08 Cap: 353,04

AKU/BUT All Othery AKLDUT All (Mhers AHKU/DUT All Otbers
Year CVY-Ex¥ SV A CV-Ex¥ 5¥A | Yeaar CY¥-Ex¥ SVA CV-Ex¥ 5V¥A | Year CV-ExV¥ SVA CY-Ex¥ S¥A
2003 $40.48 57897 £24) 1154 | 2003 2005
2004 2004 2004
2005 2673 55294 $206 $1.20 | 2005 EIRET  RI13E £1.45 3085 | 2005 £17.47 53450 124 50.79
2005 £35.85 $64.68 §257 5149 | 2006 £27 .57 $43.73 5197 5114 | 2006 £2504 b LT BI04
2007 2007 2007
2008 2008 2008
2009 5124 §3.01 006 3005 | 2009 2009
2010 2010 2010
2011 $£41.33  E116.57 §2.23 3040 | 2011 S11%6 324,60 $0.66 5002 | 2011
dii (secior allocation 2}
Cap: 50,000 Cap: 200 Cap: 353,000

AKLDUT All Others AKLU/BUT All Others AKUDLT ALl Others
Year CV-ExV  3VA CY-Ex¥  S¥YA | Yesr CV-ExV VA CV-Ex¥ __EVA | Yesr CV-Ex¥ _ S¥A CV-Ex¥ 5Va
2003 34.90 5955 020 $0.1% | 2003 20m
2004 s 8215 $0.08 3002 | 2004 2004
20405 30011 55964 £232 S51.35 | 2005 $19.10 £37.81 5147 5086 | 2003 S17.47 534, 5% 5$1.34 5079
2006 $1588 fodeE 5257 S1.4% | J00& £3280 %3882 5213 5135 | 2006 F25.: 54517 S SIOd
2007 5.8 5N £0.13 50010 | 2007 2007
20018 2008 2308
2008 5600 5.1 035 5029 | 2009 2008
2010 2610 2010
2011 SE6.B6 323177 $4.45 5081 ) M $00.13  $161.98 109 5056 | 2011 31N $85.35 $1.63  $0.30
& fseclor allocalion 3}
Cap: 0,00 Cap: 200,008 Crp: 232,000

AKL/DUT All Mhers AKU/DUT All Others AKU/DUT All Others
Year CV-Ex¥ SVA LCV-ExV  SVA | Year CW-Ex¥ SVA CY-Ex¥  S¥4 | Year CV-Ex¥ S¥ i CV-Ex¥V 5VA
2003 51032 120,14 062 S0.39 | 2002 2003
2004 $31.57 5687 $0.26  S0.08 | 2004 2004
2003 F3246 fe429 $2.50 5146 | 2008 $21.80 S4513 £1.68 B0O98 | 208% $1887  $37.1B $145 3085
2006 53585 56468 §2.57 5149 | 2006 SISES  E64.68 257 B149 | 2006 £2157 AN $L87 fL1g
2007 £5.50 $11.32 $0.41 .32 | 2007 2007
208 2008 2064
2009 52008 54456 083 .71 | 2008 2002
2000 201¢ H10
2011 LER.67T  523%.85 34.55  $0.83 | 2011 57006 RIGRE.84 £3.60 065 | 2011 $54.36 $1462% 5279 3051
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Table 6-31 Hypothetical potentially forgone ex-vessel nominal revenue and sheoreside value added
pollock first wholesale revenue by year, season, and aggregated port group under
Alternative 2, Option b, in percent of B season sector revenue, 2003-2011.

Xi (secior allocolion 13

Cap 50,000 Cap: 200,000 Cap: 353,100

AKUIDUT All (dhers AKLUDUT All Qihers AKUDUT Al Othery
Year CY-Ex¥Y  SVA  CV-Ex¥Y SVA | Year CV-Ea¥  SVA  CV-Ex¥ SVA | Year CV-Ex¥ 5VA CY-ExV  5VA
2003 46 7%  4B6% 2E% 0.9 | 2003 2003
2004 2004 00
W05 B 6% 2% 0.7% | 2005 1998  20.9% 1.5% 0.5% | 2005 1B4% 194% 14% D4%
006 64% 3314 26%  09% | 2006 280%  294% 200 0.7% | 2006 255%  20.7% 1.8% 06%
2007 2007 2007
2008 8 2008
2009 L.7% 1.8% 01% 00% | 2000 20
0 A 2010
2011 43.9% 46.0%% . 23X 0.2% | 2011 130%  13.6% 0.7% 0.0% | 2011
Aii (sector allacation 2)
Capz £0.001 Cap: 200,000 Cap: 353,000

AKUDUT All Ochers AKU/DUT All (Hhes AKUDUT All Others
Year CV-Ex¥V  S¥A  CV-ExV  5¥A | Year CV-Ex¥ 5VYA COV-Ex¥ S¥A | Year CV-Ex¥ 5SVA  CV-Ex¥V  S¥A
003 571% 59% 0.3%  0.1% | 2000 003
2004 L4% 1.5% 0% O0.0% | 2004 004
2045 N 334% A% OB% | 2005 20.1%  Z1.2% 1.5% 05% | 200% 184%  19.4% 1A% 04%
204 I6.4%  382% 2o%  0.8% | 2006 3% 4™ 24%  0.8% | 2006 255% 26.T% L8% 06%
20T it 2% 024 01% | 2007 2007
2008 2008 2008
2008 103%  10.6% D5%  0.2% | 2009 2009
2010 I0H 2010
2011 RTG%  92.1% 4.5%  0.3% | 2011 A09% 6B A% 0.2 ) 2011 321%  3346% 1.6%%  0.1%
& [soctar allocation 3)
Cap: 30,000 Cap: 200,003 Cap: 353,000

AKUDUT All Others AKUDUT Al OLhers AKUDUT Al Ddbers
Year CV-ExV  SVa  CV-Ex¥  SVA | Year CV-ExV¥V SVA C¥-ExV S¥VA | Yewr CV-Ex¥ 5S¥A CV-Ex¥ 5SVA
2003 119 12.4% 0LT%  02% | 2003 2003
2004 45% 4.1 0.0% D% | 2004 2004
2005 2% 360% 2o%  08% | 2005 [N M 1.8% G.53% | 2005 109 209% L.5% 0.5%
2006 36.4% 382% e%  09% | 2006 64 3820 20%  09% | 2006 280% 294% 2% 079
2007 6.5% 6.8% 0.5%  0.2% | 2007 2007
20008 2008 2008
2005 250%  26.3% L1% 04% | 2009 2009
2010 2010 2010
2011 £9.8% 94.1% 46%  03% | 2011 TL0% Md4% 16%  03% | 201 5508 577 8% 0.2%
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Chapter 6 Polltock indusiry Impact Analysis

Table 6-32 Hypothetical potentially forgone ex-vessel revenue and shoreside nominal value added
pollock first wholesale revenue by year, season, and aggregated port group under
Alternative 2, Option 1b, in percent of total annual sector revenue, 2003-2011.

2ii (seclor alloeation 13

Cap: 20,000 Capi 20,000 Cap: 353,000

ARU/DUT All Qthers AKLUMDUT All Others ARKWDUT All ibers
Year CV-ExV  SWA  CV-ExV¥  5¥vA | Year CV-Ex¥ S5¥YA COV-ExV  S5Va | Year CY-ExV  5¥a CV-Ex¥ 5VA
003 55%  266% 0.8% 05% | 20 2003
2004 HH3 2004
2005 144% 15.1% 06% O3 | 20 19.1%  10.7% 0.4% 0.2% | 2005 4% 99 0 02%
12006 1B9% 19.8% 0.8% 0.5% | 2003 14.5% 132% 1% 0.3% | 206 13.2%  11.8% 098 0.3%
2007 2003 2607
2008 2003 2608
2009 107 140% 0.0%  O00% | 2003 2K
2010 2003 2010
2011 3% 26 1% 0.5% 0% | 2003 T.8% 1.7% 0.4%  0.0% | 2001
Aif {eetor allosaiion 2)
Cap: a0, Cap: 20,000 LCap: 353000

AKUDUT AN Others AKU/DUT Al Others AKUDUT All Others
Year CV-Ex¥  SVA  CV-Ex¥ SVA | Year CV-Ex¥  SvA  CV-Ex¥ SVA | Year CV-Ex¥ SVa CV-ExV SVA
2003 3% 12% 02% hi% | 2003 2003
2004 0T 0. 0%  00% | 2004 2004
2005 16.2%  170% 1.2% 04% | 2005 10.3%  10.B% 0.8% 0.2% | 2005 F4% 2.9 0.7% 2%
2006 18.%a  198% 14% 0.5% | 2008 1.2 18.¥: 1.2% 04% | 2006 13.2% 11.8% 0%% D3%
2007 1.1% 1.1% 0.1% 00°: ] 2007 2007
2008 2008 2008
2009 5.8% 5.9% 03% 0.0% | 2009 2009
000 2010 010
20t §2.7%  5.3% 2.7%  0.2% | 201l Jo.5% 26.3% LG 0.1% | 2011 19.3%  13.1% L% D%
6 {seclor allocation 3}
Cap: S0000 Canp: 200,000 Cap: 353,040

AKWDUT All Oikers AKU/DUT All Oehers AKUDUT All Others
Year CY-ExV SVA CV-ExV  SVA | Year CV-Ex¥  SVa CV-Ex¥ 5¥A | Year CV-Ex¥ &VA Cv-Ex¥  5YVA
i) 6.3%  6E% 04% O0,1% | 2003 2003
2004 2%  24% 0.2% 00% | 2004 2604
2045 17.4%  1B4% 1.3%  04% | 2005 L% 123% Ds 3% | 2005 10.0% 107% 0.8% 0.2%
2006 15.9% 19.8%: 14% 0.5% | 2006 1899 [9.8% 14% 0.5% | 26 14.5% 152% 1.0%  03%
007 13% 34% 0.2% 0.9% | 2007 2007
2008 HKI8 2008
1009 14.2%  14.7% 0.8%  02% | 2000 2009
2010 20 2040
2011 538%  53.4% 28% 0.2% | 201 425%  42.3% 2.8% 01% | 2001 330%  328% PP 0%

Table 6-33 through Table 6-44 shoreside value added under Alternative 3 in dollars, percent of B season
total gross revenue, and in percent of annval total gross revenue, for each of the Altematgive 3 options.
The estimates are provided for the port groupings of Akutan/Dutch Harbor and for all others combined.
Recall that these values are 2 subset of the shoreside total potential forgone pollock revenue from the CV
sector. In the worst cases, potentially forgone shoreside value added revenue exceeds 3119 million, or
approximately 67 percent of B season total gross revenue and approximately 34 percent of total annual
potoss revenue. The vast majority of the potential impact is attributable {o the Akutan and Dutch Harbor
area. As these numbers are a subset of the CV impact numbers presented previously under the impacta
anlsysis of Altermative 3, they vary similarly with decreasing impact as the trigger cap is increased, but
greater effect on the CV, and thus shoreside, sector under allocation scenario 3. In the tables that follow,

estimates are provided for each of optiens of Alternative 3.
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Chapler & Pollack Industry Impacl Analysis .

Table $-33 Hypothetical “at risk™ ex-vessel nominal revenue and and shoreside nominal valug added

pollock first whelesale revemue by year, season, and aggregated port group under
Alternative 3, Option 1a ($ Millions), 2003-2011.

2ii {sector allocation 1) Option la.
Cap: 25,000 Lap: 5.0 Cap: 0,00

AKUDUT All Others AKL/DUT Al Dibers AKUMHIT All Ohers
Year CV-ExX¥  IVA CV-Ea¥V  SVA | Yerr CV-Ex¥ SVA CV-Ex¥ SVA | Year CV-Ex¥ S¥A CV-Ex¥ S§¥aA
200) $4739 $9245 $2.8%  BLEY | 2003 N6 B228 130 £0.23 | 2003
2004 $40.24 £77.56 $208  $0.83 | 2004 $30.18 35817 521 066 | 2(HM BI383 FMoG6 .03 3030
N5 5401 510718 4.6 5243 | 2005 f4R26  $955% 3 207 | 2008 $4095  $21.10 $115  3l.8a
2006 $4732  $B646 £341  B199 | 2006 E38.65 56873 277 5160 | 2006 12628 24742 5138 $L09
T 2055 34228 £1.53 1118 | 2007 2007
2008 2008 2008
2009 £3.77  §196R f3% 5030 | 2009 2000
2010 2010 2010
011 $5214 514034 FRET 048 | 2011 $30.98 §33.32 $1.5% 3020 | 2011
4ii (secipr allpcation 23 Qpticn la.
Cap: 25,000 Can: 75, B Cap: 200,000

AKWDUT All Others AKLUMDUT All Orthers AKLUMDUT All Others
Year CV-ExV 5¥A  CV-Ex¥  S¥A | Year CV-Ex¥ SVA CV-Ex¥ SVA | Year C¥-Ex¥V 5VA  CV-ExV §VaA
003 4730 £52.45 £285 $1.81 | 2003 $32.49  $62.40 95 SL24 | 2003 4542 1057 50.33  $0.21
2004 MO.24 756 £2.08 L0ER | 2004 £11.48 36049 $233 8059 | 2004 BI50% 2908 31.12 5033
005 £35.57 S110.06 F428  %2.50 | 2005 54972 59347 33183 $224 | 2005 #2241 F8399 .26 319l
2006 34792 I86.46 2343 3L.99 | 2006 84020 37282 §288 5167 | 2006 £3052 £5578 $2.21 %628
2007 $21.92 s45.10 BL63 5126 | 2007 B30 328,19 oz 307 | 2007 '
2008 2008 2008
009 279 %1908 2038 3031 | 2009 i
2010 2010 2010
2011 E5T.03 BI5349 £292 3053 | 2011 £42.37 311400 3217 %039 | 2011
6 {sector allocatlon 3) Optlan 1a. i’ b
Cap: 15,000 Cop: 75,000 Cap: 200,03

AKWDUT All Others AKUDUT Al Others AKUDUT All Others
Year CV-ExV  S¥WA  CV-Ex¥  SVA | Year CV-ExV SVA CY-Ex¥  S¥A | Year CV-Ex¥ S¥VA  CV-Ex¥  S5¥A
001 $514%  BI003E £330 5196 | 2003 197 53189 3252 5160 | 2003 Ri219 22377 50.73 %048
2004 $40.24  $77.56 £298 S0.%R | 2004 535.21 $67.87 261 3077 | 2004 3641 F50.90 5196 B0.53
200% $5996  SIIR.TS 4.6 1270 | 2005 $49.72  §98.47 $383  Si2d | 2003 24826 $95.58 N g7
2006 £47492  £R6.46 £341  B199 | 2006 Raa g3 SR0.EY 321 186 | 2006 B3B8 56973 527 SLsD
007 hor N R R 4 £1.73 2034 | 2007 £17.81 $16.65 .32 51.09 | 2007
008 $5.01 £5.90 .28 £0.10 | 2008 2008
2009 £2.70 £196% B3R 8030 | 2009 2.7 5343 3016 30003 | 2008
014 2010 2010
211 $32.66  H157.58 £3.01 3055 | 20t £45.63  $122.79 3234 $042 | 2001 51792 $48.24 3092 §$0.17

MNotes: AKU/DUT: Denotes the agaregate of all processing Facilities in
including some floating processors.

All Others: May include King Cove, Kodiak, Sard Point, and several floating processors.

the Akutan and Dutch Harbor areas,
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Chapier 6 Pollack Industry Impact Analysis

Table 6-34 Hypothetical “at risk™ex-vessel nominal revenue and

shoreside nominal value added

pollock first wholesale revenue by year, season, and aggregated port group under
Alternative 3, Option la, in percent of B season sector revenue, 2003-2009),

211 {secior allecation 1) Opiion 1e.

Cap: 25,600 Cap; 75,000 Cap: 200,000

ARKUMDUT Al Onhers AKL/DUT AM Others ARKUDUT All Others
Vear CV-ExV  §¥A CV-Ex¥  SVA | Year CV-Ex¥Y  8SVA  CVEzY SVA | Year CY-ExV_ S¥A CV-Ex¥V _ 5VA
2003 4.7 5h8% 33%  11% | 2003 2500  260% 15% 0.5% | 2003
2004 50.5%  §34% 17 6% | 200 77 40.0% 28% 0.5% | 2004 173% 15.3% 1.3 0.2%
2005 .00 600% 4.4% 14% | 2005 508% 333% 3198  L.2% | 2005 43.1%  454% 188 1.0%:
2006 4B 5100 15%  1.2% | 2006 19.3%  4L2% 28%  09% | 2006 26,7 25.0% 1984 0.5%
2007 M4.4%  I35% 1E%  0.7% | 2007 2007
2008 2008 2008
2009 11.2%  11.5% 05% 0.2% | 2009 2009
2000 2010 2010
2011 518%  §5.1% 27%  0.2% | 20110 JL3%  MrE%w 1L6%  0.1% | 2011
4ii (sector sffocation 2) Option Ja.
Cap: 25,008 Cap: 75,080 Cap: 200,008

AKUDUT AN Others AKUIHIT Al rhers AKLUDUT All Qthers
Year CY-Ex¥ S¥A CY.Ex¥ SVA | Year CV-ExV 5YA CV-Ex¥ SVA | Year CV-Ex¥ S¥A CV-ExV SVaA
2003 3472 56.3% 13% L% | 2003 37.5% 1900 13%  0.8% | 2003 62%  6.5% 04% 0.1%
2004 e 334 37 06% | 2004 3%3%  4L.7%: 25%  0.5% | 24 15.8% 200%% 1.4% 0.2%
2005 B8 61.46% 4.5%  14% | 2005 4w 3% 4.0% 1Y% | 2005 7% 470% I L%
2008 4B 5148 1.5% 12% | 2006 409% 42ZB% 28% 108 | 2006 4% I2H% 2% 0.8%
2007 MA%  212% 1% 0.B% | 2007 163% 1708 L2%  0.5% | 2007
2008 2008 2008
2000 1.2%%  11.5% 05%  0.29% | 2005 09
00 2010 2000
2011 57.7%  60.5% I 0.2% | 2011 42 8% 44.8% 22%  02% | 2011
6 {3ector alloratinn 3) Opdian 13.
Cagp: 25,000 Cap: 75,0 Cap: 200,318

AKU/DUT All (rihers AKU/DUT All Others AKU/DUT Al Others
Year CV-Ex¥ SVA CV-Ex¥ SVA | Yesr CV-ExV¥V S5VA CV-Ex¥ SVA | Year CY-Ex¥Y SVA CV-ExV S¥A
2003 0.4%  61.7% 3.6%  1.2% | 2003 4B.4%  50.4% 2.8% L0% | 2003 14.1% 146% 0% 0%
20M A §Fld4% 317%  06% | 2004 0% 46.7% 33%  0.5% | 2004 330N 3F0N 24%  04%
2005 63.1%  05.5% 490  1.5% | 200% 52.4% - 351% 4.0%  L3% | 2005 308% 335% 3% 1.2%
113 48 1% 5% 35% 1% | 2006 d5.6%  477% 33% 1% | 2006 393%  412% 28% 0994
1c07 1% I0dr%% 21% 0B% | 2007 212 22.10% 1.6% 0.6% | 2007
2008 48% 0% 05%  0.1% | 2008 2008
kL 1.2= 11.5% 05%  0.2% | 200% d.8%  4.9% 0.2%  0.0% | 2009
w0 Ll 1) 2010
2001 59.4%  62.2% 3.0% n2% | 2010 46,.2%  43.4% 4% 02% | 2011 1£.1%  12.0% 0.9 0.1%
Motgs: AKWDUT: Denates the aggregate of all processing facilities in the Akutan and Dwich Harbor areas,

including some floating processors.

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors.
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Chapter 6 Pollock tndustry Impact Analysis

Table 6-35 Hypothetical “at risk” ex-vessel nominal revenue and shoreside nominal value added
pollock first wholesale processing revenue by year, season, and aggregated port group under
Alternative 3, Option |a, in percent of fotal annual sector revenue, 2003-2011.

2ii {(sector allcastion 1) Oplion 1a.

| Cap: 2500 Cap: 75,000 Cap: 200,004

AKUDUT Al Others ARKUDUT All Onbers AKLUMDUT All Others
Year CV-ExY SVA CV-Ex¥V _SVA | Vear CV-ExV 5SVA CV-ExY SVA | Vewr CY-Ex¥ SVA CV-ExY SVA
2003 B9 Mk 10%  06% | 2000 13.7%  14.2% 08% 93% | 2003
2004 254% 27.0% L% 0.3% | 2009 1908 20.2% 1.4% 0.2% | 2004 8.79%  Y.i% 6% 0.0%
20405 2.01%  3046% 1.2%  0.7% | 2000 259% 273% 2P 06% | 2005 2200 23.2% 1.7% 0.5%
o111 B 26.5% 1.1% 0.6% | 2003 4% 21.4% 1.5% 05% | 2006 139%  14.5% Lifa i
HMT 1229% 128% 0.5%%  04% | 200 2007
rin 1 2003 2008
2ol 63% b4k 0.1%  0.0% | 2083 2009
2010 2003 20010
i 6% 314% 05% O.0% | 2003 188% 18.7% 1.0%  0.1% | 2011
4ii [sector allocation 2) Oplion 1a
Cap: 25000 Cap: 7S, [k Cap: 230,000

AKINMDUT All Dibers AKUMIY All Others AKU/DUT All {Hhers
Year CV-ExV SVA CV-Ex¥ 5VA | Year CV-ExV SVA CV-EyV SVA | Yewr CV-ExV __SVA CV-Ex¥V__SVA
2003 2090% 3l1% 1.8%  0.6% | 2003 5% 2% 1.0% (049 | 2003 14%  36% 0.2%  0.1%
2004 2R % 1.9%%  03% | 2004 19.8%  21.1% 1.5% 029 | 2004 8.5%  10.1% M 0.0%
X35 ¥ 3.5% 2.3%  0.7% | 2005 26.T% 28.1% L01%  046% | 2003 32.8% Ml [.8% 0.5%
0406 25 265% 1.8% 046% | 2006 21.2% 222% 1.5% 0.5% | 2006 163% 171% 1. 2% 04%
X007 13 1% 13.7% 140% 04% | 2007 E.2% B 5% 06% 0.2% | 2007
A8 2008 2008
HH 0.3%% 6.4% 0.3% 0.1% {1 2008 208
2010 2018 010
011 M4H% 4% L%  0.1% | 2011 25T 25.5% 1.3% 0.4 | 2011
& (sectar alloeation 3) Option 1z,
Cap: 25000 Cap: 75,000 Cap: 200,000

ARDUT All Others AKU/DUT All Others AKLDUT All Cibvers
Year CV-ExV SVA CV-Ex¥ SVA § Vewr CV-ExV SVA CY-ExV SVA | Year CV-ExV  5¥A  CV-Ex¥  SVA
2002 125%  33.8% 0% 0.7% | 2003 6.5% 275% 1.6% 0.5% | 2003 1™  BD% 0.5% 0.2%
24 254% 2740% 1% 03% | 2004 1y 23.6% 1.6%  03% | 2004 16.7%  17.1% L2 02%
s 3 330% 2.5% 08% | 2005 6.7%  28.01% 1% 0.6% | 2005 259%  27.3% 20% 0.6%
2 25.¥s | 165% 15% 0465 | 2006 M M4E% 1.7%  0.6% | 2006 4% 2d% 1.5%%  05%
a7 139% 145% 0% O0d% | 2007 . 104% 11.1% 08% 03% | 2007
X004 25% 2e% 0.1% O00% [ 2008 2008
009 6.3% 64% 03%  00% | 2009 2T L% 0% 00% | 2009
][] 2000 2010
2011 356% 354% 1L8%  O.1% | 2011 2% 27 8% 1.4%  G6.0% | 2011 1099 10.8% Ro%  0.0%

Netes: AKL/DUT: Deootes the apgregate of all processing facilities

including some Eloating processors.

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors.

it the Akutan and Duich Harbor areas,
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Chapter & Pollock Indusiry Impacl Analysis

Table 6-36  Hypuothetical “at risk” ex-vessel nominal reveue and shoreside nominal value added pollock

first wholesale processing revenve by year, season, and aggregated port group under
Alternative 3, Option 1b ($ Millions), 2003-2011.

2ii {(seator allocation 1Y Option Lb.

Capz 15,000 Cap: 72,000 Cap: 200,000

AKUDUT All OLhers AKUDUT All Others AKUL/DUT All Others
Year CV-ExV  S¥VA CV-Ex¥  SVA | Year CV-Ex¥V_ S5¥aA  CV-ExV  S¥A | Year CV-Exz¥  5vA  CV-ExV  5¥a
2003 85,14 $10.03 1031 %020 | 2ol 2003
2004 $2.32 54,48 £0.17 005 | 2004 2004
2005 32757 §54.60 8212 5124 ] 2005 2029 S40.018 £1.56  $091 | 2005 51549 $£30.68 SLIg  S0.70
2006 2162 £30.01 3155 5090 | 2004 £21.62 &390 £L55  R90 | 2046 £1461 52635 £1.05 6l
2007 EL.7I 3152 5013 SO0 | 2007 2007
2008 2R 2008
2009 447 $10.00 20,19 $00& | 2009 047 S1.06 5002 3002 | 209
010 200 2010
2011 12700 3726 L0138 3025 | 2011 $19.83 55336 £102 30,8 | 2000 3608 Fi636 3031 5006
4ii (scctor allocation 2) Gption 1b.
Cap: 25,0410 Cap: 75,000 Cap: 200,030

AKIUMIT All Oihers AKURUT Adl Others AKLDUT Al Others
Yerr CV-ExV S5VA CY-Ex¥ SYA | Year CV-Ex¥Y 5¥A CV-ExV S¥A Yoear OCV-ExV BEVA CV¥-Ex¥V S¥A
2003 £741  $14.45 $0.45 028 | 2003 001
2004 5640 $12.50 $048  SO04a | 2004 2004
2005 §27.57  $54.60 $2.12  $1.24 | 2005 §21.34 $4325 5163 5095 | AO5 $15.64  R30.98 51.20  $0.70
2006 32303 34155 $165  $0.95 | 2006 £21.62  E3%01 155 3090 | 2006 $1837 31014 51.21  S0.76
2007 $2.83 5583 321 Mhl& | 2007 207
2008 058 3l 10,03 3001 | 2008 2008
2009 477 31067 0.2 5007 | 29 .63 £1.40 5003 5002 | XH@
2010 £1.56  34.53 $009 3002 | 2010 . L)
2011 82700 $72.67 138 3025 | 2011 S$M1L90  £56.25 07 5049 | M1 £8.01  £23.97 £046  S006
6 {secter allocaticn 3) OyHion 1h.
Cap: 25000 Cap: 75,000 Cap: 200,000

AKU/DUT All Onhiers AKINDUT All Others AKUDUT All Others
Year CV-Ex¥ S5VA CV-ExaV SVA | Yerr CV-ExV  SVA CV-Ex¥V 5¥A | Year CV-ExV 5VA  CV-Ex¥V S¥a
2003 000 51971 061 3038 | 2003 $287T  B5.60 S0.07 80U | 2003
2004 1980 FIB.ER $0.73  $0.2) | o4 095 £1.83 007 002 | 3004
20065 123050  $5042 $£235 $1.37 | 2005 §2522 34955 $1.94 $1.03 | X005 2699 33365 £1.31 3076
2006 $2303 . 34055 BL65  SORS5 | 2006 £2162 53901 $1.35 W90 | 2006 2162 E300 ELSS 3090
2067 $468 39463 1035 3027 | 2007 . 5040 B3 003 ¥0.02 | 2007
2008 3375 30,65 021 SH0R | 2C0R A
2002 1790 31769 £0.34 9028 | 2009 $1.55 £3.47 $0.07 ¥005 | 2009
2010 $381  SI085 $0.21 St04 | 2010 2010
2011 $2700  §7167 SL38 8025 ) Ml 2519 $67.79 £1.2% %021 | 2001 21307 31518 £0.67 5012

Notes: AKWDUT: Denotes the aggregate of all processing facilities m the Akulan and Dutch Harbor aceas,

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors.

including some floating processors.
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Chaptar 6 Paifosk Indusiry Impact Analysis

Table 6-37 Hypothetical “at risk™ ex-vessel nominal revenue and shoreside nominal value added
pollock first wholesale processing revenue by year, season, and aggregated port group under
Alternative 3 Option 1b, in percent of B season sector revenue, 2003-2011.

2ii (seclor allocation 13 Optian 1h.

Cap: 25,000 Cap: 15000 Cap: 200,004

AKL/DUT Al Ontters AKUDUT All Others AKUDUT Al Others
Year CV-Ex¥  EVA  CV-ExV  SVA Year CV-Ex¥Y SVA  CY-ExV 5VaA | Year CV-E1V__S¥A CV-EiV SVA
2003 59% 6.2% 0.4%  0.1% | 2003 03
2004 2.9% 1% 02% 008 | 2004 2004
2005 290% .6 2% 0.7 | 2005 21.4% 12.5% 1.6%% 05% | 2005 163% L1725 1.3%  0.4%
2008 230%  23.0% &% 0.%% | 2006 220%  230% 1.6%  05% | 2008 14.9%  15.6% LI% 04%
HWT 20% 2.1% 02%  0.1% | 2007 20T
2003 2008 2008
2049 1% 59% 0.2%  0.1% | 2009 D.6% Oelg 0.0%  00% | 2009
2010 2010 200
011 27.3%  23.6% 1.4% 0.1% | 2011 20.0% 2100 10%  0.1% § 21 6.2% 6454 0.X%  0.0%
4ii {scctor allocation 2) Oplion 1b.
Cap: 25,0 Cxp: 75,000 - Cap: 200,140

AKL/DUT Al Dthers AKUDLUT All Others AKU/DUT All Dihars
Year CV-Ex¥V  S¥A  CV-Ex¥Y  S¥A | Year CY¥-Ex¥ S¥A CV-ExV SYA | Yesr CV-Ex¥ 8S¥A CV-Ex¥ 5SVi
603 5% 2.9% 0.5% 0.2% | 2003 2003
4 E3%  36% 06%  0.1% | 004 2004
2005 29.0% M.6% I2%  0.T% | 2005 30 24.2% 1.8% 035% | 005 16.5% 17.3% 1.3% D4%
2006 34%  H5% 1.7 0.6% | 2006 200 23.0% 1.6% 05% { 2000 18.7%  19.6% 1.3%  0d%
2007 Ja% A.5% 0.3% 0% | 2007 e?
o1} Ge%  06% 005  00% | 2008 2008
2009 1% 63% 0.3%  0.]% | X009 08%  0E% 0a  0.0°% | 2008
2010 2.4% 15% 0% 0408 | 2010 010
11 2130 23.6% 1.4%  0.1% | 2011 21 325 11% 0% § 2001 0% 9.4% 0.5% D0B:
& {seetor allocation 3 Option 1b.
Cap: 354400 Cap: T&A00 Cap: 20,080

AKWDUT All Onhers AKT/DUT All Others AKUBUT All Othars
Year CV-Ex¥V  5¥3a  CV-Ex¥V  SVA | Year CY-ExV  S¥YA  CV-Ex¥  S¥A | Year CV-Ex¥ 8%A CV-Ex¥ SVA
2003 1L.7%  121% 0.7%  0.2% | 2003 3% 4% 02% 0% [ 2003
2004 12.2%  13.0% 0% 0% | 2004 1.2% 1. 3% D0% 0.0% | 2004
20045 321%W 13E% 2.5%  0.3% | 2005 266% 28.0% 208 06% | 2005 1T 18E% 1.4%  0.4%
2006 2348 24.5% 1L7% 0.6% | 2006 220y 23.0% 1.6% 035% | 2006 2200 23080 1.6% 0.5%
2007 56% 58% Da%  0.2% | 2007 0.5% 0. 5% 0.0% 008 | 2007
2008 16% 3% 0.2%  0.0% | 2008 2008
2009 10.1%  10.4% 0.4% 02% | 2009 20 2.0% 0% 00% | 2009
2010 5.7%  6D% 03% 008 | 2000 2010
2011 203%  2B.6% Lg% 01% | 2011 25.5%  26.7% 1.3% 1% | 200 13.2%  13.9% 0.1 0.0%
Netes: AKU/DUT: Denotes the aggregate of all processing facilities in the Alatan and Dutch Harbor areas,

including some floating processors.

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors.
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Chapler 6 Pallack Indusiry Impact Analysis

Table 6-38 Hypothetical “at risk” ex-vessel nominal revenue and shoreside nominal value added
pollock first wholesale processing revenue by year, season, and aggregated port group under
Alternative 3 Option 1b, in percent of total annual sector revenue, 2003-2011.

2ii (secror pllocation 1 Option 1b.

Cap: 23,000 Cap: 75,000 Cap: 000

AKUMUT Al Others AKUDUT All Others AKUDIT All Others
Year  CV-Ex¥ S¥A CV-ExV _S5VA | Year CV-Ex¥___S5VA  CV.Ex¥ 5¥A | Year CY-ExV  S¥A  CV-Ex¥  5va
2003 3% 34% 0.1%  0.1% | 2003 2003
2004 15%  1.6% 0.1% 0.0% | 2002 2004
2005 148% 155% 0.6% 04% | 2003 0%%  11.5% 0.8% 0.3% | 2003 3%  3.98% 0.6% 0.2%
2005 114%  11.9% 0.5% 02 | 2003 4%  11.9% 08% 03% | 2006 A% 8% 0.6% 0.2%
2007 0% LI% 0% 00% | 2003 2007
2008 2003 2008
2009 3% 3% 0.0%  00% | 2003 3% 0.3% 0% 00s | 2008
2010 2003 - 2010
281 164%  16.3% 0.3% 0.0% | 2003 1200 11.9% 0.6%  0.0% | 201 3% 3™ 02% 0.0%
dii (seetor llocation 2) Option 1b.
Cap: 25,000 Cap: 75, M} Cap: 200,000

AKUDUT All Others AKU/DUT All (dhers AKUDUT All Others
Year CV-Ex¥ S¥A CV-Ex¥ SVA | Yewr CV-Ex¥V_ SVA C¥-Ex¥V_ §Va | Yesr CV-ExV _ SVA  CV-ExV  SVA
2002 4% 9.8% 0.3% 0.1% [ 2003 2003
2004 401% 43% 3% 0.0% | 2004 2004
2005 148% 15.6% L1%  04% [ 2005 10.7%  114% 09%  03% | 2005 RAY% 9% 06%  0.2%
2006 1Z1% 12.7% 0.9% 03% | 2006  NR4% 11.8% 0.53% 03% | 2006 2.7%  102% 07% 02%
2007 L7%  13% 0.1% 0.0% | 2007 2607
2008 03 0% 0% 00% | 2008 2608
2009 4% 35% 00% 0% | 2009 04%  05% 0.0 0.0% | 2609
010 13%  14% 0%  00% | 2010 2010
01 164%  16.3% 0.8% (1% | 201l 1279 12.6% 1.6% 00 | 201 54%  5.4% 0.3%  0.0%
6 (seetor allocation 3) Option Lb.
Cap: 25,000 Cap: 75,000 Cap: 200,004

AKL/DUT All Othevs AKUDUT All Others AKU/DUT All Others
Year CV-Ex¥Y 3VA CV-Ez¥ SVA | Year CV-ExV S¥A CVExV  S¥A | Year CV.ExV SVA CW-ExV SVA
2003 64%  66% 0.8%  0.0% | 2003 1.8%  19% a1%  00% | 2003
2004 62%  6.6% 0.5%  01% | 2004 06% D6 00 00% | 20
2005 6d% (7.3% 1L.3% DaA% | 2005 13.6%  143% L% 0.3% | 2005 %1% 9.46% 0.7% 0%
2006 IL1% 127% 09%  03% | 2006 114%  10.9% 0.8% 03% | 2006  114%  11.9% 0E%  0.3%
w7 28% 1% 0.2% O1% | 2007 02%  0.3% 0.0%  0.0% | 2007
2008 19%  20% 01%  0.0% | 2008 2008
2009 5.6% S8 02%%  O0% | 2009 L% L% 0% 0.0% | 2009
pL 11 3% 3d% 0.2% 0.0% | 200 2010
2011 16.4% 16.3% 0.8%  0.0% | 201 15.3%  15.2% 0.8%  0.0% | 2011 7.9% 1% 04% 4.0t
Motes: AKU/DUT: Denotes the aggregate of all processing Facilities in the Akutan and Duteh Harbor areas,

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors,

including some floating processors.
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Chaptar & Pollock Indusiry Impact Analysis

Table 6-39  Hypothetical “at risk™ ex-vesel nominal revenue and shoreside nominal value added polleck
first wholesale processing revenue by year, season, and aggregated port group under
Altemnative 3 Option 2a ($ Millions), 2003-2011.

2ii (secior allocation 1) Option 1a.

Cap: 254100 Cap: 5000 Cap: 204,000

AKL/DUT All Oihers AKWDUT AlL Oihers ARLDUT Al Dilyers
Year CVExV  S¥Aa  CY-Ex¥V  SYA | Year CV-ExV  S¥A CV-Ex¥ S¥A | Year CV-Ex¥ 5S¥A  CV-Ex¥  5Ya
003 314 56075 5187  S1.19 | 2003 51083 52113 £0.65  $041 | 2001
2004 $23.99 %1605 5177 5052 | 2004 $1760 833193 EL30  §0.33 | 2004 51006 51929 075 5022
005 11948 57820 £3.04 5178 | 20035 36,58 3724l £2.E1  $1.54 | 200% §X25 3511 £225 %132
2006 TN $66M F2.66  S1.54 | 2006 $29.37 55294 £2.10  $L.22 | 2006 $2010 %3626 $1.44 083
2007 $16.44 33383 £1.22 3095 | 2007 067
2008 2008 2008
2009 3502 %1125 §0.22 008 | 2008 2004
2010 11| 20
p] | 5X2.5%  S3TT1I . EL6T  E0.30 ) 2001 F17.82 54824 §0.62  $0.17 | 2011
Alb (secior alocation 2) Option 2a.
Cap: 4,04 Cap: 75 {100 Cap: 200,000

AKU/DUT All O1leers AKVUDUT All (thers AKLDUT All (Hhers
Year CV-ExV SVA CV-Ex¥ 5VA | Year CV-Ea¥ 5YVA CV-ExV S¥A | Year CV-ExV S5YA CY-Ex¥ S¥YA
2003 .12 56075 SLET  SL19 | 2003 S17.60 5404 SL06  sha7 | 2001 $406  $792 024 $0.13
2004 31389 34605 SL7T 5052 | 2004 SI17.60 51193 £1.30  S0.M% | 2004 S22 sl $084  B0I5
2005 4085 S81.10 £3.15  SL84 | 2005 £36.58  §7i4i0 $2El 144 | 2005 31217 %6172 £248 5143
2008 5310 $65.94 $266 3154 | 2006 530,82 55578 5221  $1.2% | 2004 $24.74  S44.461 £1.77  SL.02
2007 S16.43  S3AES $1.2: 3095 | 2007 1233 32337 $0.52  S0.7( | X007
2008 008 2008
2009 35.02 %1125 $0.22 SO | 2008 o0y
2010 2010 2010
2011 33r59  3ET.7I 5167 5030 | 200 $24.44 56578 £1.25 30713 | 2011
6 {zector allacation 3) Opdion 2a.
Cap: 25000 Cop: 75,00 Capt 200,000

AKLIDIT All Cikers AKU/DUT AlL Others AKL/DUT All Odhers
Year CV-Exy  SWA  CY-Ex¥ SVA | Year CV-ExV  SVA CY-Ea¥ SVa | Year CV-FEx¥ Sva CV-Ex¥ 5SVA
2003 33249 36140 £1.95  $124 | 2003 £25.72  £50.0% EL55 5098 | 1003 $h02  $1585 049 031
2004 32380 $46.05 5177 5052 | 2004 $21.38  SdL20 S1.58 5047 | 2004 5150 52909 £ 3033
2005 34187 $86.E9 $3328 5197 | 2005 53656 5714 £281  $l.ed | 2005 31656 E124| 5281 3164
2006 33700 36654 Free  SL54 | 2006 $34.01 %6136 5243 Si40 | 2006 52037 5199 $210  SLI2
2007 L16.44 3$31E3 5122 %095 | 2007 £15.07 53100 £1.12 3087 | 2007
J008 533 5593 $0.19  $007 | 2008 Z008
2009 5.0 %1125 $0.22  S001E | 2009 £1.26 2Bl 5005 004 | 2000
20H) 200 2010
2011 $I585 39548 $1.84  £033 | 201l 3770 874.55% 142 $0.26 | 2001 $13.04 53508 $067 $0.12

MNotes: AKIVDUT: Denotes the aggregate of all processing facilities in the Akutan and Dutch Harbor areas,

including seme floating processors.

All Others: May include King Cove, Kodiak, Sand Point, and several foaling processors.
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Chapier B Pallock Indusiry Impact Analysis

Table 6-40 Hypothetical “at risk™ ex-vesssel nominal revenue and shoreside nominal value added
pollock first wholesale processing revenue by year, season, and apgregated port group under
Altertiative 3 Option 24, in percent ¢f B season sector revenue, 2003-2011.

Zil (sectoy slbecatbon 1) Dplion 2a.

Cap: 25,000 Cap: 75,000 Cap: 200,000

ARUDUT Atl Others AKUMDUT All Others AKUDUT All Others
Year CV-EIV 5SYA CV-Ex¥ S¥A | ¥Fear CV-ExV¥ SVA CV-Ex¥ SVA | Yeir {V-ExV S¥A CV-Ex¥ SVA
02 350%  37.4% 2.2% 07 | 2003 125% 13.0%% 3% 0% | 2003
2004 08% 3LM L2 04t | 204 2308 23.4% 148% 03% | 2004 16%  133% %% 0.2%
003 d1.6%  43.8% 3.2% L% | 2005 A8.5%  A05% 00 0.9% | 2005 308% 124% 4% 0T
2005 37T 39.5% 7% 07 | 2006 9% 31.3% 21% 0% | 2006 04%  11.4% L% 0.5%
2007 19.6%  204% 1.3% Qo4 | 2007 2007
2008 i 4 2008
X0 6.4 % 6.6% 0ra 0% | 2009 2000
2010 2010 010
M1l 33.0% 3e%m , 1T Gi% | 2011 18.1%  19.0% 0% 0.1% | 201
4ii (sector altocation 2} Option 2a.
| Cap: 15,000 Cap: 75,000 Cap: 244,000

AKUDUT All Oithers AKL/DUT All Dthers AKU/DUT All Qhers
Year CV-Ex¥ 5¥A CV-Ex¥ SvA | Yewr CV-ExV SVA CV-Ex¥Y SvA | Yesr CV-Ex¥ SVA CV-ExV  SVA
2001 350 IT4% 22% 079 | 2003 203% 21.1% 1.2  04% | 2003 4.7% & 9% 3% 0%
2004 10.8% 31.7% 223 O4% | 2004 2208 33.4% 1.6%  03% | 2004 1% 150% 1.0% 0.2%
2005 43.1%  45.4% A A 1 385 AD5% 0% 0.9% | 2aos 339 35 %% 26% 08%
2006 1% 395% 21e  09% | 2006 4% 32.0% 2% 0.8% | 2006 25.1% 26.3% 1.8% D&%
iy 1%6%  20.4% 1.5%  0.46% | 2007 14.7%  15.3% 1.1%  04% | 2007
2008 2008 2008
2009 6d%  6.6% 03%  0.0% | 2009 2005
2000 2010 2010
2011 i3t 34.6% 1L7%  0.0% | 2oL 4.7 25.9% L3t 1% | 2011
fi {sector allacation 3} Optlon 2a.
Cap: 15 000 Cap: 75000 Cap: 0,000

AKUDUT All Dahars AKUDUT All Oehers AKUDUT All Otkers
Year CV-ExV 5¥A CV-Ex¥V 8Va | Year CV-ExV  SVA CV-Ez¥  SVA | Vear CV-Ex¥Y SVA CV-ExV S¥YA
2003 W% M0% 23% 08% | 2003 20.7% 9% 1L.B% 0% | 2003 94% 7% 06% 0.2%
Jooa 98% 3I1.T% 272% 04% | 2004 260 2B4% 2% 003% | J0M 15.8% 200 14% 0.2%
2005 462% 487 3ot L% | 2005 38.5%  d05% I 0.99% | 2005 IBSW% 40.5% 3% 08%
2006 T 5% 7% 0.5% | 2008 Me%  36.2% 2.5% 0.8 | 2006 M 33 1% D%
2007 19.6% 204% 1.5% 0.6% | 2007 17.9%  187% Ly 05% | 2007
2008 1% 13% 0.2% 004 | 2008 2008
2005 6.4% 6.6% 3% 0% | 2009 1.6% 1.6% 0% 008 | 2009
2010 2010 2010
2011 634 IB0% 1.9%  0.1% | 201]) 280%  I94% 1.4%  0.1% | 2011 13.2% 131.8% 0% ORG
Notes: AKU/DUT: Denotes the aggregate of all processing facilities in the Akutan and Duich Harbor areas,

including some floating processors.

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors.
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Chapier € Pallack Industry Impacl Analysis '

‘-

Table 641  Hypothetical “at risk™ nominal revenue at risk and shoreside nominal value added pollock
first wholesale processing revenue by year, season, and agpregated port group under
Alternative 3 Option Za in percent of total annual sector revenue, 2003-2011,

2ii (sector sllocation 1) Opiion 2a.
Cap: 25,000 Cap: 7580 Cape: 240,000
AKLDUT All Hbers AKUDUT All Others AKLDUT All Qibers
Year CV-ExV SVA CV-ExV SVA | Year CV-ExV S¥A CV-ExV SVA | Year CV.EaV _SVA CV-ExV SVA
2001 19.7% 20.4% e  04% | 2003 &8%  T.1% 04% k1% | 2001
i 151% 16054 6% 02% | 2003 1.1%  11.8% 08% 0% | 2004 62 6.7% 5% 0.1%
2005 21.2%  214% 0¥ 05% | 2003 19.7% I0.7% 1.5% 0.5% | 2005 15.7%% 16.6% 1.2% 04%
2006 196% 205% 08% 05% | 2003 15.5% 16.2% 1.1%  04% | 2006 1056% 1% 0.3% 03%
2007 8% 10.21% 4% O03% | 2003 o7
2008 2003 2008
2009 8% 3™ 0 l%  0.0% | 2003 2009
2010 2003 2010
2011 19.8% 19.6% fdd  00% | 2003 10.5%  10.58% 0.6% 0% | 2011
i (seclor albocation 23 Option 2a.
Cap: 15400 Cap: 75,080 Cap: 24000
AKU/DUT All CHBers AKUIDUT All Dthers AKLYDUT All thivers
Year CV.ExV  SVA  CV-ExV  5¥A | Year CV-Ex¥ S¥A  CV-ExV  SVA | Vear CV-ExY SVA CV-Ex¥ 5¥A
003 19.7%  2004% 1.2% 04% | 2003 1.1% 114% 0 02% | 20 26% 27T 02%  01%
2004 15.1% 16,07 112 02% | 2004 1.1% 11.8% 0.3% 0% | 2004 T1% 6% 05% 01%
2005 2% 23.2% 1L.1%  0.5% | 2005 19.7% 20.7% 1.5% 5% | 2005 17.2%  1B2% 1.3% 04%
2006 1%.6% 20.5% 14% O05% | 2008 163% 17.1% 1.2% 0d4% | 2006 130%  13.7% 0.9% 0.3%
M7 o5 10.2% 1% 03% | 2007 i THa 0.5% 0.2 | 2007
2008 2008 08
2009 % 3% 02 0.0% | 2008 09
2010 2010 Xl
2011 19.8%  19.6% 140%  0.1% ) 200 14.8% 14.T% 08%  01% | 2011
& (secior nllecetlon 3) Optign 29,
Cap: 25,HH) Cap: 715,041 Cap: 240,000 (_\
AKLHDUT All Oibers AKUDUT Alt Qthers AKUDUT All Others '
Year CV-ExV  SVA  CV-Ex¥V  SVA | Year CV-ExV_ SVA  CV-ExV SVA | Year OVEXV  SVA  CV:ExV  5SYA
2003 20.5%  21.3% 1.2% 04% | 2003 163% 169%% 0% 3% | 2003 1% 53% 3% 0.0%
2004 151% 1608 1% 02% | 2004 13.5% 14.3% 109 0.2% | 24 9.5% 10.1% 0.7% 01%
2005 206%  24.8% 18% 06% | 2005 1%.7% 20,7 1.5% 035% | 2005 197 20.7% 1L3% 0.5%
2006 1969  20-5% 14%  05% | 2006 17.9% 138% 1.3% Q4% | Ak 15.5% 16.2% 1.1% 4%
2007 PA% 10.2% 7%  03% | 2007 0% 94% 0.7% 03 | 2007
2008 1. 7% 1.7% Gi%e 0.0% | 2008 2008
2009 36% 3.T% 02%  01% | 2009 0.0% 0% 0 0% | 2000
2010 2014 2000
2011 217 2IA% 1.0%  0.1% | 011 16.8% 167 0%  0.1% | 2011 T.9% 7.9% N4% DIiRg

Notes: AKUDUT: Dencles the aggregate of all processing facilities in the Akutan and Dutch Harbor argas,
inchiding some floating processors.
All Others: May include King Cave, Kodiak, Sand Foint, and several floating processors.
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Chaptar & Pallock Induslry Impacl Analyals

Table 6-42 Hypothetical “at risk™ ex-vesse! nominal revenue and shoreside nominal value added
pollock first wholesale processing revenue by year, season, and aggregated port group under
Alternative 3, Option 2b ($ Millions), 2003-201 1.

il (nectar allocatien 1) Opiion 2b.

Cap: 25,000 Cap: 75,000 Cap: D0

AKUDUT All Others AKLUMUT All Others AKU/DUT All Others
Year CV-Ex¥V  SVA  CV-Ex¥ 5¥A | Year CV-Ex¥Y SVA  CV-Ex¥ SVA | Year CV-Ex¥ SVA OV-Ex¥ 5S¥A
2003 5.0 F9.87 5030 30019 | 2003 2003
20 5231 8445 007 $005 | 2004 . 2004
20108 52046 $40.51 5157 3092 | 2005 $£1425 52813 S0 S04 | 2005 L1047 ST 081 E0aT
2006 1597  f2831 5114 B066 | 2006 FI5.97T  S28%1 514 3046 | 2008 $5.23  Sl1665 $066 S0 3E
007 5091 5137 007 3005 | 2007 2007
{408 2008 2008
2009 $3.22 5720 $014 30001 | 2009 .48 51.07 £0.02 %002 | 2009
2010 2010 2010
2011 1440 FIBT4 5074 013 | 2001 0.0 $i4.9% E04T  BO0E | 200) 5248  36.68 $0.17  f0.02
4§ {secior allecation 2) Opdon 2b.
Capy 25,000 Cap: 75,000 Cap: 200,000

AKU/DUT All Otkers AKUMUT All Others AKIVDUT All Others
Year CV-ExV SVA  CV-Ex¥ SVA | Year CV-ExV S¥A CV-Ex¥  S5¥A | Year CV-Ex¥  SVA CV-Ex¥ 5¥A
2003 £7.07 %1380 043 %027 | 203 2003
2004 6.3 51221 5047 50014 | 2opd 2004
2005 52046 54051 51.57 S092 | 2005 £14.82 12935 .14 S067 | 2005 L1070 %2118 2082 048
2006 1737 3R $1.24 3072 | 2006 F1597  $28.31 £1.14 L0656 | 2006 $12.72  $2295 091 W1
2007 LY .+ £012 5409 | 2007 2007 :
2008 $0.37 S0.65 002 5001 | 2008 2008
2009 32 I 3019 3012 | 2009 $048  $1.07 002 $0.02 | 2009
2010 F1.27 3143 5007 000 | 0100 2010
011 51440 83874 5074 3013 | 200) 1017 $XL3E $0.52 3009 | 201 4275 8741 $0.14 5003
6 (sactor allpeation 3} Qption 2b.
Cnp: 25000 Cap: " 75,000 Cap: 204,000

AKUMDLUT All Othera AKYDUT All Others AKUMTNIT All Otheers
Year CV-ExV  Sva  CV-Ex¥ 5VA | Year CV-Ea¥V  SVA CV-Ex¥ 5S¥VA | Year CY-Ex¥__ 5¥A CY FxV SVa
2003 966 351885 1058 £0.37 | 2o03 $2.86 $5.57 3007 ®1 | 2003
2004 $ER] %1698 5065 F0E9 | 2004 5095 £1.83 007 3002 | 2004
2005 2311 sa5 3178 £1.04 | 200% L1820 33605 5140 $082 | 2005 1105 52188 L0685 SO50
2006 5173 %3122 £1.24 5072 | HM6 51597 52881 S04 66 | 2006 51597 2881 ELI3 5066
2007 245 f5.06 $0.08  50.k3 | 2007 5040  £0.83 003 8002 | 2007
2008 £232  ®. 043 £0.05 | 2008 2(HIE
2002 1627 514042 027 W22 | X9 50,79 £1.76 $003 3003 | 2009
2010 $250 $73% %004 $0.03 | 2000 2000
2011 51440 %3574 $0.74  F0.13 | 2001 $14.40  S3%.14 3074 %0013 | 20110 £5.92  $1593 £0.30 2005

Netes: AKU/DUT: Denotes the aggregate of all processing facilities in the Akutan and Duikch Harbor areas,
including some floating processors.

All Others: May include King Ceve, Kodiak, Sand Point, and several floating processors.
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Chapter & Palizck industry Impact Analysis

Table 643  Hypothetical “at visk”ex-vessel nominal revenue and shoreside nominal value added pollack
first wholesale processing revenue by year, season, and aggregated port group under
Altemative 3 Option 2k, in percent of B season sector revenue, 2003-2011,

20i (secdor aHocation 1) Option 2b.

Cap: 25,00 Cap: 75008 Cap: 203,000

AKU/DUT All hers AKUMUT All Others AKINDUT All Cbers
Yeur CV-ExV  SVA  CV-ExV SVA ] Year CY-Ex¥V SVA CV-Ex¥ SVA | Year CV-ExV 5¥A  CV-Ex¥ SVA
2003 58% 610% 04%  01% | 2003 2003
2004 9% A% 02% 00% | 2004 2004
2005 21.5%  22.7%% 1.7%  0.5% | 2005 15.0% 15.58% [.2% 0.4% | 2005 1108 11.6% 08%  0.3%
2008 162% 1708 1.2%  04% | 20056 162% 17.0% 12% 04% | 2006 24%  IB% 0% 0.7%
2007 L.1% LI% Q1% 003 | 2007 007
2008 2005 2008
2008 4.1% 4.2% 0% 01% | 2009 0.6% 0.5% 00% O0P6 | 2009
2000 2010 20149
2011 1462 153% 0.7% 1% | 2011 9%  9E% 05% 0085 | 2011 2.5% 16% 0.1% 0.0
a1l {sectar alloeatlon 2y Ontion Ib.
| Cap: 25,000 Cap: T3.000 Cap: 260,004

AKU/DUT All Others AKUDUT All Others AKUMUT AM Others
Year CV-ExV SVA CY.Ex¥ SVA | Yesr CV-ExV SVA CV-ExV_SVA | Year CV-Ex¥ 5¥A  CV-Ea¥ SVA
2003 22%% B5% 05% 02% | 20 2043
2004 79% B4 0.6% 0.0% | 2004 2004
2005 21.5% 227% 1. 7% 0.5% | 2008 15.0% 16.4% 2% 04% {1 2005 11.3%  11.9% 0.0%  0.3%
20065 176% 1B4% 1.3% 04% | 2006 162% 1'7.0%% 12% 4% | MG 125% 115% a9 0.3%
2007 1.9%% 2.0% 0%  Ol% | 2007 007
2008 a7 DA% 0%a D% | 2008 2008
2009 41% A31% 0.2% 0.1% | 2009 06%  06% 00%%  0.0°% | 2009
2000 1.9% 20% 0% o0 | 2010 2010
2011 146% 15.3% 0.7%  0.7% | 2011 10.3%  10.8% (5% 005 | 2001 28%  29% 0.1% 0.0%
& (secior allacation J) Option 1h. )
Cap: 25,000 Cap; 75,000 Cap: 200,080

AXKUDUT Al Others AKLYDUT All Qihers AKUMUT All Others
NYear CV-Ex¥ §VA  CW-Ex¥  SVA | Yeor CV-ExY  S¥VA  CV-ExY  SWA | Year CV-ExV  S¥A  CV-Ex¥ SVA
2003 11%  1h% 0.7% 0.2q | 2007 A¥e 34% 0.2% 0.1% | 2003
2004 I L% 0.8% 0% | 2004 1.2% 1.3% 1% 0.0% | 2004
2005 M3 25.46% 1.9% 0% | 20058 192%  20.2% L.5% 0.5% | 2005 1.6% 12.3% 09 0.3%
2006 176% 1E4% 1208 (d% | 2004 16.2% 17.0F: L2% 04% | 2006 16.2% 17.0% 12%  04%
2007 1% Al% 02% O.[% | 2007 0.5% 03% 00% 0.0 | 2007
2008 22%  23% 01% 0 | 2008 008
200 108 B2% 03% O0I% | 2009 10% 1.0% e 00PG | 2004
2010 1% 40% 0.2% oura | 2010 2000
2011 14.6% 153% 0.7%  0.1% | 2011 14.6%%  15.3% 7%  0.0% | 2011 6.0% 6. 1% 0.31%  0.0%

Notes: AKU/DUT: Denetes the aggrepate of all processing facilities in the Akutan and Dutch Harbor areas,
inchzding some floating processors.

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors.
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Chapter & Pollock Indusiry Impacl Analysis

Table 6-44 Hypothetical “at risk” ex-vessel pominal revenue and shoreside neminal value added
pallock first wholesale processing revenue by year, season, and aggregated port group under
Alternative 3 Option 2b, in percent of total annual sector revenue, 2003-2011.

2il (sactor allacatlan 1) Optlan 2h,

Cap: 15,000 Cap: 75000 Cap: 1 (HID

AKLDUT All Others AKUDUT Al Others AKUWDUT All Oiters
Year CV-Ex¥  SVA CV-Ea¥V  SVA | Year CV-Ex¥V  S§VA  CV-Ex¥V  SVA | Year CV-Ex¥V  S¥A  CV-Ex¥Y  S¥A
2003 1% 3.3% 0% 0% | 2003 1003
2004 L5% 1.5% 0.01% D0% | 2003 2004
2005 N¥e 11.6% 0.3%  0.3% | 2003 7% 2.1% 3.6% 0.3 | 200% 6% 58% 04% 1%
2004 54% B.¥% 04% 0.2% | 2003 g.4% 8.8% 06%  0.2% | 2006 49%  5.1% 0Me 0.1%
2007 0.5%  04% 0% 00 | 2003 2007
2008 2003 2008
2000 2.3% 24% 0 0.0ea | 2003 0.3% 0.4% 00 0089 | 2009
2010 2003 2010
2011 47 3.7 02% 0% | 2003 5.5%  55% 0.3% 000 | 2011 1.5% 1.5% 0.0%  0.0%
Al {sector allaration 2} Option 2b,
Cap: 15,000 Coap: 15,0} Cap: 200,000

AKLU/DFT ANl Others AKUMUT Al thhers AKLDUT All Others
Yeor CV-Ex¥  SVA  CV-ExV_ §VA | Year CV-ExV  SVA  CV-Ex¥ SVA | Year CV-Ex¥ SVA  CV-Ei¥  5¥A
2003 4.5% 4 6% 0% ©i% | 2003 2003
2004 40%  4.2% 03% 00% | 2004 2004
00 1L 11.6% 08% 3% | 2005 2.0% 8.4% 0.6% 029 | 2005 7% 6.1% 04%  0.1%
006 1% 2.6% 0% 02% | 2006 4% 8.8 06%  02% | 2006 6.7% Ti% 05% 02%
Y7 0%s 108 0.0% 00% | 2007 2007
2008 0.2% 0.2% 0% Rs | 2008 2008
R 1.3% 24% 1% 0f | 2009 3% 0.4% o0 00% | 2000
010 1.1% 1.1% 0O 1%% 0% | 2010 2010
2011 2.7% 8.7% 043 0:0% | 2011 §.2%5 £.1% 0.3%  0.0% | 2011 1% 1.7 1% 0%
6 (sertor allocation 3) Opliom 2h,
Cap: 25,0040 Cap: 75040 Cop: 200,000

AKUDIT All Orthers AKUDUT All Ddhers AKUMUT Al Others
Year CV-ExV  S¥A CV-ExY SVA | Year CV.ExV _S¥YA  CV-ExV  8VA | Year CV-Ex¥  S¥A  CV.-Ea¥  BVA
W' 6l% 6.X% 04% 0.1% | 2003 182 1.9% Q0% 0.0% | 2003
2004 5.6% 594 04%  01% | 2004 6% 0.6% 00% 0.0% | 2004
2005 1L4%  111% 1P 0.3% | 2005 8% 10.3% 0% 02% | XS 59% 6.3% Q5% 01%
2006 9.1% 2.40% 07 0.2% | 2006 B.4% B.E% k%% 0.2% | 2006 4% GEE% a6 02%
2007 1L.5%  15% 0.1%  0.0% | 2007 02X 03% 008 0.0% | 2007
2008 1.2% 1.2% 0%  00% | 2008 2008
plilne) 4.5% 4.6% 0¢2%  0.1% | 2009 (L65% 0.6% G 0.0% | 2009
0l 1M 23% 0.l% 00% | 2010 0.0
2001 7% 2.7% 0d% DG | 2011 B.T% BT 04% 002 | J0L) 16%  16% 0% 0.0%

Motes: AKLVDUT: Denotes lhe aggregate
including some floating processors.

All Others: May include King Cove, Kodiak, Sand Point, and several floating processors.

of ail processing facilities in the Akutan and Dutch Harbor areas,
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AGENDA C-2(b)2) -
MARCH/APRIL 2012

Modifications to the draft document from March 6, 2012 version of EA

The following corrections were made to the draft document since the version that was mailed on March
6", The Executive Summary (ES) included in the notebooks includes the changes listed below as does
the dacument posted on the Council's website. The RIR tables listed below wil be updated for the next
iteraticn of the analysis.

to pollock impacts as listed below and 2011 pricing
information, Additional discussion of impacts to
Alternative 3 options included,

Laocation Change Other sections modified
Global ‘bycatch’ changed to *PSC* where appropriate; *hard cap’
specified (o indicate *PSC limit’
Table caption | Strike 2 sentence “Note that percentage allocations...” | Same change is made in capticn for
ES-3 Table 2.3
Component 2 | Suboptions la and 2a modified to reflect thae this is the B- | Same changes were made in Chapter 2
description season closure while suboptions 1b and 2b modified to component 2 descriptions. Note these
reflect that this is the June-huly closure. chemges were made March I9th in the
raplacement pagas in the Councll
mailing and on the Council website.
Component 3 | Change 3’ sentence to read ‘If suboption 1b or 2b is Same change in Chapter 2, component
description selected, then the June-July cap would reflect the 3 description (2.3.3). Note that the
proportion of bycateh in June and July’ table in this section should also reflect
this change (this was madified
previously in the Executive Summary)
Table ES-& Component 2 modified to reflect recrganization of options | Same chacge in Table 2-8
la/Za and 1h/2h as shove
Table ES-7 Component 2 modified to reflect reprganization of options | Same change in Table 2-9
iaf2a and Eb/2b as above
Chum salmon | Bullets maodified under the * Analysis of the efficacy of the | Same change made in Chapter 5
impacts existing RHS program showed the following general gection 5.3.1.11
conclusiong™
Caption Figure | Added to caption “Note that for 1b options the cap Same note added to captions for ES-14,
ES-13 considered is that proportion of the B season cap shown in | ES-186, ES-17, ES-18, and E5-19
the horizontal axis.”
Fipure ES-14 | Revised figure included Same change mads to Chapter 5,
Figure 5-101
Pollock stocks | Last sentence of 3™ paragraph modified to read “In terms
of potential tons of pollock that would be diverted under
Alternative 3, Options 1b) and 2b) appear to have the
lowest impact on pollock fishing among the ather trigger
closure aptions given cap and sector allocation scheme.
 Figure ES-17 | Revised figure included
Econormic Changes made to clarify when ‘revenue at risk” vs. These changes will also be reftected in
itmpacts of ‘potentially forgone gross revenue' is used. Potential the RIR
Alternatives | imapacts summary sections revised to reflect modifications

Figures ES-18; | Figures and tables revised to reflect changes made to Same changes to Chapter 4 and
ES-19; ES-20 |Pollock Table 4-4 and 4-13. Owverview text reflecting Chapter  tables, figures and text,
Tahle ES- D these changes modified. Figures 9-1; 9-2, 9-5;

Tables 4-4; 4-13; 9-1; 9.2

Note chanpes o the RIR will be
pravided in presentation and modified
in the next iieration of the analysis




AGENDA C-2(5)(3) |
MARCH/APRIL 2012 '

Council motion on Bering Sea Non-Chinook Salmon Prohibited Species Catch
June 11, 2011

The Council requests stafT revise the analysis as described below and bring it back for initial review.
Add the fallowing option under Altemmative 2, Component 1:

Option: Apply a hand cap {nen-Chinook PSC limit) to vessels participating in the directed pollock fishery
during June and July, in aggregate. This hard cap, if exceeded, would require all vessels affected by the cap
to stap fishing until Aupust 1.

The components under Alternative 2 for cap level, sector allocation, sector wansfer, cooperative allocation,
and cooperative tramsfer options would apply (see June 2011 EA pages 28-35). A hard cap applicable only
to June and July will be derived from the range of options for B-season hard cap levels. adjusited to reflect
the average propartion of non-Chinook salmon PSC in June and July relative to the B-season lotal.

Remove current Alternative 3 as a stand-alone altemative, and incorporate elements in the alternative as described
below.

1. Revise Alternative 4 to read:
(new) Alternative 3:

Rolling Het Spot (RHS) system — with RHS In regulation, participants In a vessel-level {platform level for
Mothership flest) RHS would be exempt from:

a large area trigger closure encompassing 80% of historical non-Chincok prohibited species catch with the
trigger cap level options under what was formerly Alternative 3 (see June 2011 EA pages 35-36), This
closure would apply to vessels that are not in an RHS system when tatal non-Chinook salmeon PSC from all
vessels (those in an RHS system and those not in an RHS system) reaches the trigger cap level, snd would
net be subject to sector or cooperative level allocations.

In addition to the RHS, vessels in the RHS system would be subject to:

Opticn 1; a trigger closure encompassing 30% of historical non-Chineok salmon PSC estimates in

Suboption 1z the June and July pollock fishery, in aggregate. This trigger ¢closure would only apply in
June and July.

Suboption 2: the B season pollock fishery, This trigger closure would apply for the full B season.

Option 2: a trigger closure encompassing 60% af historical non-Chinook salimen PSC estimates in

Suboption 1: the June and July polleck fishery, in aggregate, This trigger closure would only apply in
June and July.
Suboption 2: the B season pollock fishery. This trigger closure would apply for the full B season.

Apply the components under what was formerly Alternative 3 for trigger cap fevels, sector aflecations, and
cooperative provisions (see June 2011 EA pages 35-43). Trigger closures that are applicable only to Sime
and July will be derived from the range of options for B-season trigger cap levels, adjusted to reflect the
average proportion of non-Chinook salmon PSC in June and July relative to the B-season total.

1 Chum Bycatch Maton 6411



Alternatives 2 and 3 are not mutually exclusive.

2. Analyze parameters of the RHS program under Alternative 3 that could be adjusted by the council including:

“ & & 4 @

Maodification of RHS to operate at a vessel level, instead of at the cooperative levet,

Faster reaction/closure time (shorter delay between announcement and closure);

Amount of closure area;

Adjustments that would address timing and [ocation of bycatch of Western Alaska chum stocks;
Base rates; .

Possibilities by which the tier systemn may be amended to provide further incentives to reduce chum
bycatch.

3. Make the following revisions to the Draft EA:

Add caveats io all sections deseribing the impacts to specific stocks describing the limitations of the
steck identification and AEQ information;

Where tun size impacts are presented for aggregated stocks (i.c. Westem Alaska, coastal Western
Alaska), clarify that these aggregations may mask impacts on smaller runs {i.e. Norton Sound);
Revise the analysis of pollock fishery impacts and potential foregone revenue for trigger area closures
to present actual numbers for each year,;

Include the discussion previously requested by the Council e£for “a discussion of the meaningfulness
of fines, including histograms of number and magnitude of fines over time as well es 4 comparisen of
penalties under the RHS program to agency penalties and enforcement actions for violating ares
closures,”

Include a qualitative discussion of the impacts on salmon fisheries, i.e. impacts of fishing resirictions
on drying fish, lower CPUEs, gas costs, increased travel time, fish camps and culture;

Include an expanded discussion of Norton Sound salmon fisheries by district including escapement
and harvest information for an expanded time period and a full discussion of the tier II fishery.
Expand discussion of comulative effects of the Area M commercial fishery on other westem Alaska
stocks.
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AGENDA C-2(0)(4)
MARCH/APRIL 2012

Supplement to Section 5.3.1.1-Status Quo Rolling Hotspot (RHS) System Analysis:
Examination and discussion of salmon PSC closures for the 2011 B Season

Chapter 5 of the Initial Review Draft of the Chum PSC EA containg an analysis of the
effectiveness of chum PSC closures from 2003-2010, as well as an historical simulation
of how a system of similar closures would likely have reduced PSC in the years prior to
the actual develepment of the RHS program (1993-2000), This document is a
supplement to that analysis. Here sutnrnary information and discussion are provided on
the following topics from the 2011 B-Season:

Chum rolling hotspat (RHS) closures
Maps of Chinook RHS c¢losures (which are now part of sector-specific Chinook
incentive plan agreements (IPAs)

¢ Monthly effort compared to other years.

In 2011, there were several notable differences in the rules that apply to the Bering Sea
pellock fishery compared to previous years:

*  Amendment 91 and sector-specific incentive plan agreements (IPAs) were in
place, so there was a hard cap for Chinook PSC, which was allocated to
cooperative and the vessel level. IPAs provided additional incentives for Chinook
PSC reduction, and thetefore gave strong incentives for the fleet to prionitize
Chinook PSC avoidance,

» Chinook RHS closures were more limited than in previous years and were distinct
for each sector under their IPAs.

All vessels, including all catcher vessels, had 100-percent observer coverage,
Chum RHS closures were implemented throughout the B-Season, even in periods
of high Chinook PSC. '

= Because of changes to the inter-cooperative agreement (ICA), chum RHS closures
could be larger and the base rate adjusted more slowly than in previous years,
which allowed a larger number of areas to be considered for closures.

Chum Rolling Hotspot Closures, 2011 B-Season

In 2011, RHS closures were in place throughout the B Season, as in recent years, with a
total of 36 chum closures implemented. Unlike in other recent years, however, the late
season closures did not prioritize Chinook closures when hotspots were identified for
both Chinook and chum. Between 2007 and 2010, only one chum closure was in place in
October, versus four this year. Figure 1 displays all of the chum RHS closures that wers
in place during the 2011 B-Season.

RH3 Status Quo Supplement March 2012 Page |



Figure 1: Chum Rolling Hotspot (RHS) Closures, 2011 B Season

The chum RHS closures were adjusted and/or extended twice per week via notice from
Sea State to the fleet. Recent changes in the [CA permitted greater area to be closed and
for a slower base rate adjustment, which provided more opportunities to close areas (pers.
comm. J. Gruver). Figure 2 shows chum PSC by day-of-the-year for the 2011 B-Season
(comparable panels for previous years are available in Figure 5-87).
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Figur¢ 2: Chum PEC by day of year, 2011, Vertical lines represent when closures were implenented.
{Comparable to Fipure 5-87)

One noticeable aspect of variation in chum PSC in 2011 was its daily volatility. The days
with the highest total chum PSC occurred at the beginning, middle, and end of the year
and chum PSC rates quickly fell from spikes. This patiern indicates the consistency of
chum PSC encounters throughout the season. The lack of prolonged high-PSC periods
also suggests that vessels were not returning immediately to high-PSC areas.

Table 1 (an update to Table 5-58) displays the amount of pollock catch and Chinook and
chum PSC that occurred in the location of closure areas in the 5 days before they were
implemented. For all fishing sectors in 2011, the largest amount of poliock and chum to
date occurring in the soon-to-be-closed areas, which would suggest that the chum RHS
closures potentially had a larger impact on vessel behavior than in previous years. Those
vessels that were fishing in the areas in the period imumediately prior to the closures had
on average about the same share of their pollock catch in the areas to be closed.

RHS Status Quo Supplement March 2012 Page3



Table 1: Average percent of total Chum, Chinook, and Pollock caught in RHS closures during the & days before
each closure, 2003-2011 {comparable o Flgure 5-58)

Catcher Vassels CPs/MS
2003 | 27% 10% 21% 28% 4% 4%
2004 33% 2% B% 23% 4% 3%
2005 21% 21% 12% 19% 3% 4%
2008 19% 28% 9% 15% 0.7% | 0.5%
2007 1% 19% 7% 30%: 22% 5%
2008 28% 52% 11% 2% 8% 0.2%
2009 3% 18% 13% Lk 18% | 2%
2010 3% 47% 2% 13% 35% 2%
20 8% T% 17% 32% 6% 6%

As noted in the status quo hotspot analysis, a repeated examination of chum PSC rates
before and after closure implementation provides evidence of whether or not the RHS
¢losures are effective. An examination of Table 2 displays that in general, while chum
PSC rates were slightly lower in the days following closures than, in 2011 they were
higher. However, a few important caveats should be noted:

» It is more difficult to assess whether an individual closure, or even a year worth of
closures, is effective, as daily chum PSC rates are very volatile. Thisis
particularly true when chum are spatially dispersed, as was the case in 2011,

This the first year that chum RHS gystern was operating under Amendment 91,
For catcher vessels, the percentage of trips where vessels encountered zero chum
was lower than in any previous year (including 2005), yet the total chum PSC for
the sector was considerably lower than in the highest PSC years. This could be
due to changes in observer coverage leading to moere chum being counted when
very few chum appear in a deliver and/or to avoidance of particularty high-PSC
areas.

In general, 2011 involves an observer census of saltnon rather than a sample.

As always, this method of analysis dees not account for a number of RHS benefits
noted in the status quo analysis, including whatever savings might result from
closures that are left in place for several weeks in high-PSC areas.

Tahle 2: Change in Chumn PSC in days befare and after ¢closure implementation. 2003-2011

Day Relative ta Yaar

Clgsure 03 04 1005 1005 0T 2008 2009 p-o 1) il Tatal

-3, @239 0486 0362 W CA97 Gy 0 003 0203 005§ 941 041l
-2 0253 0386 0782 0529 0128 005 0095 00s6| 0334 0371

1) ozss| oaes] Tesan] Tosaal Toamsl oosal o7 oosel  o2sel T gant

1 o039 a3l o7l 035 0447 0066 0192 0.035 0.435 3N

2 02| Tozsl o7sa| o4z o133 ooz o2oe ous| s3]  oass
3 0.242 0.418] 0.821 0.473 0,195 Q033 0142 (.03 0396 0,355

Total 0273 oa4n8] 07| o487 0354 o045 c1ea|  o0se|  oape] oo
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Chinook Rolling Hotspot Closures, 2011 B-Season

With Amendment 91, the Chinook RHS program was taken out regulation. However, as
part of the IPAs that have been implemented in all three sectors (with 100% of vessels), a
Chinook RHS system is in place. These closures applied to different vessels depending
on their PSC performance compared to the “base rate” for the sector. The mothership
closures that were implemented applied to one platform, the CP closures were closed to
one vessel, and the shoreside closure applied to 12 vessels. Additional “advisory areas”
were also distributed to the fleets. Figure 3 displays the Chinook RHS closures that were
in place for the different sectors during 2011, which are in addition to the hard cap and
other IPA components that are discussed in Chapter 2 of the EA.

Figure 3: Chinook Rolling Hotspot Closures, 2011 B-Season for the Mothership Sector (Left Panel), Catcher
Processor sector (Middle) and Catcher vessel sector (Right). Additional high-Chinook advisory areas were also
communicated to the fleet.

Further analysis of the effectiveness of these closures will be conducted following the
availability of [PA reports.

Monthly Effort Distribution

This section of the document provides some additional information about how fishing
effort in 2011 compares to previous years. Fishing effort in all sectors began relatively
intensely in June, although variation in TAC and the implementation of 100-percent
coverage makes comparing 2011 more complex than comparing other years.

In August 2011, there was an unusually steep decline in pollock catch per unit effort
(CPUE), which fell abruptly. Table 3 displays the count and percentage of hauls by
month for the catcher processor and mothership sectors, indicating a larger than average
amount of fishing in October, driven apparently by poor pollock fishing conditions in the
middle of the summer, Table 4 displays the number and percentage of hauls by the
shoreside catcher-vessel sector. There was much less effort in October from 2008-2010
than in previous years, which was impacted by low TAC and by the greater number and
proportion of hauls that have occurred by CVs in June since 2007.

RHS Status Quo Supplement March 2012
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Table 3: Count and Percentage of CP and MS Hauls per Month, B-Season 2003-2011"

i Hauls p r manth y year, CP, MS and CDE! SEctars _

Oct| 143 56 42| 360| 579 | 237 16 18| 754

June | 14% | 15% | 15% | 11% 5% 9% | 15% | 24% | 14%
July | 31% | 34% | 33% | 30% | 30% | 32% | 37% | 39% | 27%
Aug | 30% | 31% | 31% | 32% | 30% | 29% | 30% | 31% | 21%

Sept | 21% | 19% | 20% | 19% | 17% | 24% | 17%| 7% | 20%
Oct 3% 1% 1% 8% | 13% % 1% | 1% | 17%

Table 4: Percentage of CV Hauls per Month, B-Season, 2003-2011°

Hauls per month CV Sectors

_month" 20037526041 20051| 2006 12007, 20081 12009 | 2610} Z0rd |
June | 190 | 232 | 419| 432| 469 | 575| 542 | 428 923
Juy | 653| 694| 839 707| 728| 805| 753 | 691 1,429
Aug | 923 | ©38| 833 | 907 | 763 | B16| 456 | 500| 1,417
Sept | 724 | 802 | 604 | 827 | 756 | 618| 236| 247 893
Oct| 395| 495| 586 (| 722 | 861 | 233 94 | 169 724
7 % nf tﬂtal Hauls I:n,r C'v‘ Sec’mr

' The total number of hauls changes based on TAC and caich rates, but the numbers indicate that there was
rclatwely intense effort early in the season.

* Because of the implementation of 100-percent observer coverage in 2011, shoreside delivery counts for
2011 are not comparable to previous years, Percentages adjust with the total TAC as a shorter period is
typically required to catch a lower TAC.

RHS Status Quo Supplement March 2012 Page 6



AGENDA C-2(b)(5)
MARCH/APRIL 2012

7.2.2.5 Cook Inlet Beluga Whale

In & memorandum dated March 26, 2010, the NMFS Alaska Region Protected Resources Division (PRD)
concurred with the Alaska Region Sustainable Fisheries Division (SFD) determination that federal and
State of Alaska parallel groundfish fisheries were not likely to adversely affect Cook Inlet heluga whales
(Brix 2010). This consultation included Amendment 91 to the BSAI FMP to limit Chinook salmon PSC
in the poilock fishery and determined the effects of the action on Cook Inle beluga whales directly
through vessel interaction and indirectly threugh potential prey competition were discountable and
insignificant.

Ne chum salmon with Coded Wire Tags (CWT) from Cock Inlet have ever been recorded in the BSAT
grovndfish fisheries, although the numbers of Cook Inlet CWT salmon are low, and nene have been
released since 1991. Genetic analyses indicate that a significant portion of the chum salmon PSC in
B3Al groundfish fisheries are of Asian origin, although genetic baseline data from BSAI groundfish
fisheries do not represent Cook Inlet populations well. Therefore, no definitive conclusions can be drawn
regarding the percentage of chum salmon caught in the Bating Sea with Cook Inlet origing. However,
data available for salmon PSC in the GOA and BSAI fisheries indicates that the potential amount of Cook
Inlet chum salmon harvested in the BSAJ is stnall, and there is not likely to be a measurable direct effect
to prey otherwise available ta Cook Inlet beluga whales. Therefore, eﬁ'ects from the Alaska groundfish
fisheries and Amendment 93 were considered insipgnificant.

In April, 2611 critical habitat for Cook Inlet beluga whales was designated which necessitated reinitiation
of consultation on the effects of Alaska groundfish fisheries on Cook Inlet beluga whale critical habitat.
In January, 2012 SFD requested consultation on the effects of Alaska groundfish fisheries and
Amendment 93 to the GOA FMP on Cook Inlet beluga whales. In a memo dated February 15, 2012,
PRI concurred with SFD that the two acttons may affect, but are not likely to adversely affect, the Cook
Inlet beluga whale or its critical habitat (Rivera 2012),



Table 7-5. Marine Mammals taken jn the pollock fishery in 2007, 2008, 2009, 2010, and 2011.
Lacations correspend to the areas depicted in Figure 7-5 {(Source: National Marine Mammal
Laboratory 3-07-12)

Specles Date of interaction NMFS Management Area
Steller sez lion 2007-03-13 517
Northern fur seal 2007-08-07 513
WNerthern fur seal 2007-08-21. 517
Bearded seal 2007-09-11 521
Merthern fur seal 2007-09-26 521
Stelier sea lion 2007-10-08 521
Stelter sea fion 2008-01-21 tos
Stelfer sea lion 2008-01-30 EQg
Steller sea lion 2008-01-30 0%
Harbor Seal 2008-01-31 517
Stelier sea lion ' 2008-03-02 £17
Steller sea lion 2008-03-03 E17
Steller sea lion 2008-07-04 E21
Steller sea lion 2008-07-06 521
Bearded seal 2008-07-08 517
Ringed seal 2008-07-16 521
Rlbbon seal 2008-05-04 521
Rearded seal 2008-08-17 5zl
Steller sea fion 2008-08-25 521
Ribbon seal 2008-09-05 517
Bearded seal 2008-03-05 524
Marthern fur seal 2008-09-09 521
Bearded seal 20080921 £24
Steller sea lion 20H)8-01-27 509
Steller sea llen 2008-02-14 513
Steller sea lion 2005-02-15 509
Steller sea lion 2009-02-16 L
Steller sea lion 2009-02-17 E09
Dall's Porpoise 2009-02-23 509
Stelier sea lion 2009-03-18 513
Ribhon seal 2009-07-19 521
Bearded seal 2009-07-30 509
Ringed seal 2009-08-06 521
Staller sea lion 2010-02-23 509
Steller s&a lion 2010-03-03 521
Steller sea lion 2010-03-06 521
Spotted Seal {Larga Seal) 2010-03-20 521
Steller sea lion 2010-04-05 £21
Bearded seal 2010-07-D6 Lta e
Humpback Whale 2010-97-19 517
Northern fur seal 2010-08-04 517
Morthern fur seal 2010-08-10 521
Steller sea lion 2010-08-12 517
Steller sea lion 2011-01-30 509
Steller sea lion 2011-02-24 509

Steller sea lion 2011-02-26 513



Species Date of interaction NMFS Management Area

Ringed seal 2011-04-01 521
Steller sea lton 2011-06-24 517
Stallar sea Itan 2011-06-27 571
Steller sea llan 2011-08-04 51%
Ringed seal 2011.08-07 Lys |
Ringad seal 2011-08-11 524
Stetler sea lion 2011-08-21 517
Staller sea lion 2011-08-31 519

7.2.6 Prey Availability Effects

Table 7-6 shows the Bering Sea marine mammals that may be impacted by the poilock fishery and their
prey species. Pollock and salmon prey are in bold,

Table 7-6  Bering Sea Marine Mammal that are known to feed on pollock or salmon.

Species Prey

Fin whale Zooplankton, squid, fish (herring, cod, capelin, and poltock),
and cephelopods _

Humpback whale Zooplankton, schooling fish {pollock, herring, capelin, saffron

cod, sand lance, Arctic cod, and salman species)

Minke whale Pelagic schooling fish (herring and pollock}

Belugs whale Wide variety invertebrates and fish including salmon and
pollock

Killer whale (transient) Marine mammals and (resident) fish (including
herting, halibut, salmoa, and cod)

Dall’s porpoise hake, squid, lanternfish, anchovy, sardines, and small schooling
fish.

Bearded seal Primarily ¢rab, shrimp, and mollusks; some fish {Arctic cod,
saffron cad, sculpin, and pollock)

Spotted seal Primarily pelagic and nearshore fish (pollock and salmon),
occasionally cephalopods and crustaceans

Ribbon seal Asctic and saffron cods, pelleck, capelin, eelpouts, sculpin and
flatfish, crustaceans and cephalopods

Northern fur seal Pollock, squid, and bathylagid fish (northern smoothtongue),

hetring, salmon, and capelin. (Females at Bogoslof eat
primarily squid and bathylagid fish and less pollogk than in the
Pribilofs, and salmon imegularly.)

Harbor seal crustaceans, squid, fish, and mollusks

Steller sea lion pollock, Atka mackerel, Pacific herring, Capelin, Pacific sand
lance, Pacific cod, and salmon

Sources; NOAA 1988; NMFS 2004; NMFS 2007b; Nemoto 1959; Tomilin 1957; Lowry et al. 1980; Kawamura.

1980; http:'www afse ngaa sovinmmlieducationfcetaceans/sperm.php; Rolf Ream, NMML personat
communication, September 26, 2008; and http:fwww. adfi state. ak us/ptibsmotebnok/marine/orca.php



Ning of the species listed in Table 7-7 are documented to eat pollock, and six of the marine mammals
listed eat salmon. Salmon is primerily & summer prey species for Steller sea lions (NMFS 2001), resident
kilier whales (NMFS 2004), spotted seals ({CBD 2008a), belirga whales (NMFS 2008), and northern fur
seals (NMFS 200?!:} Steller sea lions, ribbon seals, and northemn fur seals depend on pollmk as a
pnnclpal prey species (NMFS 2007a, 2007b and http://www adfp. state s arinerri

seal.php}. Spotted seals eat pollock mainly in the winter and sprmg, and sa]mun in the summer (CBD
2008). Prohibited Species Catch (PSC) of chum salman in the BSAI poltock fishery may have some
impacts on species that feed on chum salmon, Previous consultations (Brix 2010, Rivera 2012) have
determined that Chinook and chum salmon PSC in the Bering Sea groundfish fisheries is unlikely to
affect Cock Inlet belugas because Cook Inlet beluga whales do not normally transit outside of Cook Inlet,
and therefore are unlily to encounter vessels fishing in the federal proundfish fisheties, and the small
proportion of Cook Inlet salmon that are caught incidentally in BSAF groundfish fisheries. Based on the
results of previous informal consultations on the effects of the Alaska groundfish fisheries on Cook Inlet
beluga whales and their designated critical habitat, further restrictions on chum salmon PSC in the BSAI
pollock fishery may affect, but are unlikely to adversely affect, Cook Inlet belugas or their designated
critical habitat. Any effects cn Cock Inlet belugas are likely to be incremental and insignificant.

Several marine mammals do not depend primarily on pellock or salmen but may be impacted indirectly
by effects that the pelagic trawl gear may have on benthic habitats where marine mammals are dependent
on benthic prey. The EFH EiS provides a description of the effects of pollock fishing on bottom habitat
in Appendix B (NMFS 2005a). Although pollock trawl gear is considered pelagic, pollock traw] gear is
known to contact the bottom and may impact benthic habitat, The fisheries effects analysis in the EFH
EIS determined that the long term effects indices for pollock fishing on sand/mud and sfope biostrucnure
in the Bering Sea were much larger than the effects from other fisheries conducted in the Bering Sea,
especially on the slope (Table §.2-10 in NMFES 2005a)

Table 7-7 shows the marine mammals that feed on benthic prey and the known depths of diving and
Bering Sea locations. Most pollock fishing is conducted in waters between 5 m and 200 m (Figure 4-2).

Table 7-7.  Name, location and dive characteristics of benthic feeding marine mammals that may be
affected by the pollock fishery,

Species Location and dive characteristics

Bearded seal Oceur in waters < 200 m, at least 2¢ nm from shore during spring
and summer (Figure 7-4)

Ringed seal Usually shallow but can dive up to 500 m. Throughout pack ice.

Ribbon seal Mostly dive < 150 m on sheif, decper off shore. $helf and slope
aress '

Spotted seal Up to 300 m. Coastal habitats in summer and fall and ice edge in
winter

Harbor seal Up to 183 m. Generally coastal

Pacific walrus Usually in waters < 100 m. Shelf area, concentrated SW of St
Lawrence Island and in Nunivak Island/Bristo] Bay areg

Gray whale < 50 m waters, coastal and shelf area.

Beluga whale 6-30 m, shelf area and nearshore estuaries and river mouths

Sources: hitp://www.adfa state ak.us/pubs/notebook/marine/harseal.php,

hl:tg;.-’fwww,gf;giuuaa.ggvfnmmh’g@ciesfsgcies ribbon.php,
http./fwww. adfg. state ak.ug/pubs/motebook/marine/rib-seal. php, Burns et al. 1981, Angliss and Qutlaw
2008, Angliss and Outlaw 2007, http./fwww.adfe, state ak us/pubs/notebook/marine/gray.php,

http://alaska fvs. gov/fisheries/mmm/walrus/nhistorv. htrn, and
hup:/fwww adfg.seate_ak us/pubsinotebook/marine/beluge.php




Sperm whales, beluga whales, and harbor seals are unlikely to be affected by the Bering Sea pollock
fishery because they occur in areas outside of pollock trawling concentration. The pollock fishery in the
SE Bering Sea occurs between 100 m and 50 m deep, and may overlap with a portion of the gray whale
feeding area. However, pollock fishing is not likely to impact gray whales considering the extensive area
of the Bering Sea under 60 m depth that is not fished for pollock and the areas of pollock fishing
compared to the areas of gray whale migration and feeding.

lce seals occur seasonally in areas where the pollock fishery operates during the ice-free season, and may,
therefore, be affected by benthic disturbance by the pollock fishery. Bearded seals have been taken
incidentally in area 524 by the pollock fishery (Table 7-7) and may use benthic habitat for feeding in
locations where pollock fishing has occurred. Ribbon and spotted seals are probably less likely to be
affected by any benthic prey disturbance compared to the other ice seals due to pollock being their

primary prey.
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Figure 7-6  2006-2008 Observed pollock harvest and bathymetry of the Bering Sea (Steve Lewis,
NMFS Analytical Team, October 5, 2008)
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The Alaska Groundfish Harvest Specifications EIS determined that competition for key prey species
under the status quo fishery is not likely to constrain foraging success of marine mammal species or cause



population declines (NMFS 2007a). The exceptions to this are northern fur seals and Steller sea lions
which potentiaily compete for principal prey with the groundfish fisheries (NMFS 2001, 2007b).
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Summary of statewide teleconference on proposed alternatives to limit non-
Chinook (chum) salmon bycatch in the Bering Sea pollock fisheries

North Pacific Fishery Management Council
Fehruary 24, 2012

Purposa

In May 2010, North Pacific Fishery Management Council {Council) staff held a statewide teleconference
to inform rural stakeholders of the alternatives that were being considered to limit non-Chinook (primarily
chum) salmon bycatch in the Bering Sea pollock fisheries, and to help the public understand the Council
process and ways to provide formnal input to the Council. Additionally, the public was given opportunity
to express concerns and ask questions of the Council analysts, A report of that call was presented at the
June 2010 Council meeting in Sitke, AK.

A second statewide teleconference was held on Febroary 24, 2012, as requested by the Rural Community
Outreach Commistee, and directed by the Council.  The purpose of this second call was again to inform
the public of the alternatives under consideration to reduce non-Chincok saltmon bycatch in the Bering
Sea pollock trawl fisheries, to help the public understand the Council process and ways to provide formal
input to the Council, and provide opportunity for the public to express concerns and ask questions of the
Council analyst. Any comments and questions that resulted from this call are intended to become part of
the official public record for the non-Chincok salmon bycatch action taken by the Council. Comments
are incorporated into this report, which will also be provided to the Council as part of the overall ouireach
report at & futvee Council meeting.

Logistics and participation

Notice of the teleconference was announced in several ways, including email notices, postings on the
Council website, direct mailings to stakeholders, and announcement on Alaska Public Radio Network
comumunity calendars and public service announcements. The mailing was sent to over 150 individuals
and entities, including community governments, regional and village Alaska Native corporations, regional
non-profit Alaska Native organizations, tribal entitics, Federal Subsistence Regional Advisory Council
coordinators, Community Development Quota corporations, ADF&G Regional Coordinators, and other
community and Alaskes Native entities.

An annowncement that contained a brief summary of the alternatives and provided call details was
emailed to the Alaska Public Radio Network and news or station managers of several public radio stations
including:

KSKA Anchorage
KNBA Anchorage

- KYUK Bethel
KOTZ Kotzebue
EKNOM Nome
K3DP Sand Point
KUHEB St. Paul Jsland
KUCB Unalaska
KMXT Kodiak

KDLG Dillingham



The teleconference was open to the public, and hosted by the Council. The call was moderated and
recorded by EventBuilder.' A toll-free number was provided, and an unlimited number of lines could be
accommedated.

The call took plece from 9 am — 11 am on February 24, 2012. Council analyst, Dr. Diana Stram, provided
a 30 minute preseniation on the proposed action and Council process, with 90 minutes remaining for
questions and comments from the public. Callers provided their name and tocation. The presentation was
posted on the Council website two weeks prior to the teleconference, and is attached as Appendix 1.

The call log, which indicates the number of callers, their location, and the amount of time they
participated, is provided as Appendix 2. A total of 49 unique lines called in, which effectively means a
minimum of 49 people participated, as there were several sites with more than one person on the line.
Note thet the call log Lists a total of 67 calls, but several of those were from the same number, resnlting in
2 total number of 49 individual lines (e.g., a person called in for a portion of the <all, hung up, then called
back in later). Individual phore numbers of participants are not provided in the call log to protect
confidentiality. NMineteen different communities were represented, including 12 smail Alaskan
communities, and Whitehorse, Yukon Territory.

Summary of questions and comments

The following provides a brief summary of participants’ questions and comments, and a summary of staff
respensa, where appropriate.

Emmonak — Nick Tucker

Caller questioned whether outreach meetings such as the statewide call
contributed more to affected communities than regular meetings. Does the
Council believe that they are helping more than hindering affected communities?

Staff responded that public participation is an important part of the Council
process and that the Council hopes that the calls and other cutreach efforts
provide an opportunity for more effective two way communication.

Caller noted that the declines seen in Chinook salmen in the river are starting to
be seen in chum salmon. Villagers currently have no control over in-river
fisheries and intense in-river conservation measures are pitting one region against
another for fish (upriver vs. downriver). He noted that preventative measures
against chum salmon bycatch are needed now, although he has not vet formed an
opinion on the altermatives for Council action.

Nome — Roy Ashfelter, Kawerak

Caller questioned which alternative of the three being considered called for the
greatest reduction in chum bycatch,

Staff responded that Alternative two contained the most restrictive hard cap,
30,000.

! EventBuilder {s a provider of online event technology and eonferencing services thet provides cvent management, online
registration end web and audia conferencing. www.eveatbuilder,com.



Caller noted that there has not been a commercial fishery for chum salmon for the
last 20 years, and noted that the chum fishery is a tier 2° fishery, meaning that
mandatory escapement numbers must be reached before a commercial fishery
occurs. He also noted that recent escapement numbers are up. However, there is
still coticern for chum salmon escapement for three rivers in the Nome area.
Caller stated that balanced decisions must consider the needs of people in Norton
Sound, and recommended that the Council implement a hard cap for chum salmon
byeatch.

Caller also requested clarification on the Council’s role in tribal consultation.

Staff responded that the Council’s understanding is that NMFS is the executive
agency responsible for iribal consultation under EQ 13175, but that the Council
supports the consultation process through providing data, presentations, and/or
staff. The Council has also made a motion to request tribal consultation reports,
when available, from NMFS as early as possible in the Council’s decision-making
process. In June 2011, the Council also requested clarification from NOAA
General Counsel as to whether the cwrent understanding regarding the Council’s
role in tribal consultation is correct.

Fairbanks — Orville Huntington, Tanana Chiefs Conference

Caller asked when there are opportunities for public comment in the Council
process.

Staff suggested written or oral testimony prior to or during Council meetings, and
" noted that there are fax, letter, or new email options for submitting public
testimony up to a week before the Council meeting.

Hooper Bay — David . Native Village of Hooper Bay
Caller asked if Area M fishery was open.

Staff responded that the area fishery was open, and that there was concern overa
higher proporiion of chum salmon bycatch from Western Alaska in the June

fishery.
Emmonak — Dora Moore, Tribal Council

Caller recognized that chum salmon bycatch is a sensitive issue and different
stakeholder groups have different concems and views. Caller asked how the
alternatives being considered affect the escapement agreement between Canada
and the U.5.

Staff responded that it is difficult to predict how alternatives will affect upper
Yukon River chum salmen escapement, but Council staff has regularly met with
the Yuken River Panel to keep them involved and engaged on the issue of chum-
satmon bycaich. Siaff noted that it 1s possible to review alternatives for their
effects on upper Yukon (fall) chum salmon, but those estimates should not be
considered an estimate or prediction for meeting treaty goals.

? The Narton Sound chum salmon fishery has not been a Tier 2 fishery since 2005.



MNome - Rose Fosdick, Kawerak

Caller noted the high chum salmon byeatch years in 2004 — 2006 were likely
connected to low escapement years in 2008 — 2009. Caller also commented that
there are little data to review the effects of the alternatives on subsistence. Caller
asked who is doing the research, and what information they are using, Caller also
stated disappointment that the WASSIP genetic studies aggregated western
Alaska chum salmon, and feels that the analysis fails to recognize the importance
of Norton Sourd chum salmon.

Staff responded that limitations in genetic resofution preclude analysis of genetic
data at scales finer than current aggregations. Staff also responded that
subsistence data come primarily from published reports from the Division of
Subsistence division at ADF&G. A literahure review was also conducied, and the
information provided cites research from Wolfe, Magdanz, Moncrieff, and others.

Nome — Tim Smith

Caller noted that local groups from Norton Sound have recommended that the
Council consider lower hard caps than are currently in the alternatives, and asked
whether the Council can consider other alternatives,

Staff responded that the Council can modify alternatives for analysis and
reiterated that the caller should send formal comments to the Council with that
suggestion.

St. Mary’s — Michael James

Caller stated that he would like to see more salmon escapement devices for chum
salmon in use in the Bering Sea pollock fishery, more fishery observers in place
fleet-wide, more stand-down periods, and suggests a hard cap lower than 50,000
to allow better escapement for chum salmon in western Alaska rivers and to meet
treaty obligations.

Emmonak - Michael Tribal Council

Caller expressed concern about the Northern Bering Sea Research Ares and its
important habitat for marine mammals, migratory species of marmmals and birds,
anadromeous fish (including whitefish, eels, smelts, tomeod), and suggested that
the NBSRA should be considered for permanent protection.

Staff responded that the Northern Bering Sea Research Area is currently closed to
all non-pelagic trawling, and Council plans are to keep the closure in place at least
until sufficient knowledge exists 1o undersiand and mitigate impacts from
trawling on benthic habitats of the northern Bering Sea.

Nome — Roy Ashfelter

Caller asked whether alternatives being considered by the Council could be
combined, for instance combining a hard cap with other measures to reduce
bycatch.




Staff responded that the altemnatives for analysis can be combined by the Councii
and encouraged the caller to send formal comment to the Council with specific
suggestions. The Council would need to identify the combination of alternatives
in order for an analysis of combined alternatives to be provided

Caller asked whether the Council could consider different measures for different
years becanse of differential chum salmon returns in even and odd years.

Staff responded that the current alternatives do not consider transfer of bycatch or
other measures to address evenfodd year differences. The Council could consider
such measures, but a mechanism to identify appropriate measures would be
necessary.

Hooper Bay — David
Caller asked whether there were current concerns about herring bycatch.

Staff responded that a herring cap already exists on the groundfish fisheries in the
Bering Sea, but that herring bycatch was not a focus of the current analysis.



Appendix 1: NPFMC staff powerpoint presentation during teleconference.

The powerpoint presentation is available on the Council website at:

http://www.fakr.noas.gov/npfme/PDFdocuments/bycatch/chumPPT212 . pdf

Appendix 2: Audio log: Statewide Chum Salmon PSC Teleconference

Location Duration
Seattle, WA ' 12
Seattle, WA 7
Seattle, WA 1
Seattle, WA 1
Seattle, WA 2
Whitehorse, YT 13
Seattle, WA 0
Emmonak, AK 4
Emmonak, AK 0
Whitehorse, YT 19
Seattle, WA 10
Wenatchee, WA 20
Fairbanks, AK g
Anchorage, AK ' 36
Anchorage, AK 48
MNome, AK 25
Hooper Bay, AK 58
Hooper Bay, AK ' 0
Hooper Bay, AK 0
Seattle, WA 47
Fairbanks, AK 3R
Seattle, WA 12
Seattle, WA 59
Fairbanks, AK g
Kotzebue, AK 81
Anchorage, AK 23
Anchorage, AK T8
Anchorage, AK 8
Nome, AK ' 87
Juneau, AK 34
Fairbanks, AK 71
Seattle, WA 80
Seattle, WA 82
Deming, WA, 85




Nome, AK 30
Junean, AK 83
Scattle, WA 84
Seattle, WA 86
Anchorage, AK 83
Wasilla, AK 56
St Marys, AK 83
Nome, AK 85
Nome, AK 88
Beihel, AK 16
Anchorage, AK 87
Name, AK 71
Anchorage, AK 32
Petersburg, AK 38
Unalaska, AK 78
Juneau, AK 86
Hooper Bay, AK 26
Fairbanks, AK 88
Anchorage, AK 35
 Fairbanks, AK 87
Fairbanks, AK 62
Teller, AK 02
Fairbanks, AK 9
St Marys, AK 84
Seattle, WA 75
Anchorage, AK g7
Anchorage, AK 39
Emmonak, AK 87
Anchorage, AK 89
Kodiak, AK a0
Dillingham, AK 93
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UNITED STATES DEPARTMENT OF COMMERCE
Natlanal Qceanic end Atmospheric Adminlstration
Netione! Marine Fishenvs Sendce

0. Box 21668

Junesy, Alestka S33802-1668

March 15, 2012

Eric Olson, Chairman

North Pacific Fishery Management Council
605 W. 4% Avenue, Suite 306

Anchorage, Alaska 99501-2817

Dear Chairman Olson:

Enclased are the following documents related to two tribal consultation meetings in 2011
between the National Marine Fisheries Service (NMFS) and Alaska Native tribes from the
Norton Sound region about chum salmon bycatch:

1. A report of the June 1, 2011, tribal consuliation meeting, inchuding a copy of one of the
resolutions we received from the tribes about chum salmen bycatch.

2. NMFS's June 6, 2011, letter summarizing the consultation meeting.

3. A report from the October 6, 2011, follow-up teleconference with tribal representatives at
which staff provided an update on the analysis and more information about the prohibited
species donation program,

NMFS staff will be available at the upcoming North Pacific Fishery Manegement Couneil
meeting to answer any questions the Council may have about the tribal congultation meetings or
these docurnents,

 Enclosures

ALASKA REGKIN - g /teloskasheries pons o



Summeary of
Fribal Consaltation Teleconference on
Chom Salmon Bycatch in the Bering Sea Pollock Fishery
Jume 1, 2011

In Aterdance
Antending via telephone;

Native Yillage of Blim/Elim IRA Council
Robert Keith, President
Sheldon Naguruk, Council member
e-mail: jmuray@kawerak org (Janelle Murray, Tribal Coordinator)

Native Village of Gambell
~ Iver Campbell, IRA Council President
e-mail: jvercampbe]| @ yahoo com
Native Village of Savoonga
Ronnie Toolie, President (M@L,ﬂg}

Native Villege of Shishmaref/Shishmaref IRA Counci)

Donna Barr, Vice-President

Howard Weyiouanna, Sr.

e-mail: kpavokpnk @ kawerak.org; fc.shh@kawerek.org (tribal coordinators)
Native Village of Teller/Teller Traditional Council

Wesley Okback, President
Joe Gamie

e~mail: cisabel) @ kawernk.ors
Mary's Igloo Traditional Council
* Albert W. Oquilluk
e-mail: cablowaluk@kawerak org

Kawerak, Inc.
Julie Raymand-Yakoubian

e-mail: JRavmond-Yakoubian @kawernk.org

Autending in person, NMFS Alaska Regional Office;

Doug Mecum, Deputy Regional Administrator, NMFS Alaska Region

Gtenn Merrill, Assistant Regional Administrator, NMFS, Sustsinable Fisheries Division
Sally Bibb, NMFS, Sustrinable Fisheries Division (907-586-7389)

Melanie Brown, NMFS Sustainable Fisheries Divigion

Masy Grady, NMFS Sustainable Fisheries Division

Sarah Bligen, NMBS Sustainable Fisheries Division

Gabrielle Aberle, NMFS Sustainable Fisheries Division (907-586-7356)

Scott Miller, NMES, Analytical Team and co-author on chum salmon bycatch snalysis
John Lepore, NOAA General Counsel

Demian Schane, NOAA Gereral Counsel



Summary

The six Norton Sound and Bering Strait tribes listed sbove requasted a consultation on chum salmon
bycatch in the Bering Sea pollock fishery. Each tribe had submitted to the National Marine Fisheries
Service (NMFS) a written resolution stating ite position on chwm salmon bycaich and a separate
resolution requesting a permanent ban of all bottom trawling in the Northem Bering Sea Ressorch Area.
The consultatlon between the NMFS and representatives of the six tribes was conducted under
Presidential Executive Order 13175. Julic Raymond-Yakoubian also participated in the consultation.

Sally Bibb opened the meeting by intzuducing those present at the NMFS Alasks Regional Office, then
asked for an introduction from each tribal represemative, Sally Bibb asked if any of the representatives
had questions, but none did at thet time. She then presented an overview of the chum salmon bycatch
issue and asked the representatives to share their concems and questions. The following issues were
raised by the tribal representatives,

» Al 5ix of the tribes requested the North Pocific Fishery Management Council (Couneil) adopt a
hard cap of 30,000 chum salmon for the Bering Sea pollock fishery, On reaching the hardcap, 1he
pollock fishery should be closed and no sector allocations, sector transfers, or cooperntive
provigions allowed, This request it in response lo the continuing decline of regional salmon
stocks, which has severely impacted the Iribes’ subsistence practices and traditions.

o Response: In a letter dated June 6, 201, NMFS provided the Council with a preliminary
summary of the {isues discussed at the consaltztion, NMFS requested the Council
address the recommendation for a 30,000 hard cap by either including it in the
altematives analyzed or providing an explanation why this suggested cap does not meet
the porpose and need for the action, and therefore, will not be included in the sltematives
analyzed. A copy of this letter is enclosed with this repost.

The Council discussed the tribes* resolutions at its June 201} meeting and nsked for
additional information about the reasons that the ribes recommended & 30,000 hard cap.
NMFS will schedule a teleconference with interested Nortan Sound and Bering Strait
tribes in September 2011, or us soon os all inleresied parttes ore available to further
discuss the tribes' recommendations on chum snlaton bycatch,

A summary of the Council's June 2011 oction on chum salmon bycnich is enclosed with
this report.

A copy of the Council’s revised set of alternatives and schedule for futere analysis and
discussion of chum salmon bycach will be provided to the tribes as scon as i is available
from the Council.

*  An agenda for the June Council meeting fn Nome was requested,

o Rgsponge: After the consultation, the link to the Council meeting ogendn was emailed to
representalives of the tribes who participated in the consultation.

* Several represenlitives requested information about the prohibited species donation program
{P3D) program and expressed interest in participation in the program by western Alaska
communities,



© Respouse: The PSD program allows for the distribution of satmon and balibut canght
accidently in the groundfish trawl fisheries to hunger relief organizations. NMFS will
provide edditional infonmation sbout the PSD program at its next teleconference with
interested Norton Sound and Bering Stzait tribes. We can discoss at that time whether
any tribes are interested in further follow-up on this program,

Several representatives noted that salmon have cultural value, not just economic value, and tribes
would rather catch fish than acquire them from a food bank. Salmon are nutriticnally very
intportant to tribal members. The idea of wasting food is offensive to Alaska Natives. A food
bank should not be used to justify salmon bycatch.

© Rgsponse: NMFES appreciates the comments ebout the cultural significance of salmon.
Salmon are prohibited species and are requived to be avoided. The purpose of the PSD
program i3 to ery to use salmon, which has already been caught and killed, for human
consumption, if that salmon has been maintained in the appropriate condition. A
relatively small proportion of the salmon bycatch is of the size or guality apprepriate for
human consumption. Therefore, few salimon are donated to the PSD program. Most
salmon are discarded after they have been counted and biotogical samples have been
taken from them.

Several representatives described environmental changes they bave observed in recent years.
These inclade larger fish, more king crabs washing ashore, fish moving north, and a decline in the
salinity of some river waters.

o Response: NMFS notes these observations, Wehnvelimiteﬁdmmth:effeﬂsuf
environmental change on salmon and bycatch, Corrent salmon bycatch data colleclion
and research focuses on using genetics to identify geographic origin of salmon canght as
bycatch.

One representative asked about the effects of radicactive water from Japan's Fukushima Daiichi
nuclear power plant on fish off northwest Alaska,

o Resngngg: Some information from the U.S. Food and Drug Admintsteation is enclosed
with this report. This information is available on the internet at;

htupfww . fda. goviNewsEvents/PublicHesl

Red salmon retums in Salmon Lake have been insufficient in recent years to provide food for the
people.

o Response: Bering Sea bycatch includes only a small amount of red salmon, pink salmen,
and coho salmon, Therefore, it is unlikely that satmon bycatch in the Bering Sea trawl
fisheries are impacting red salmon returns (0 western Alaska, However, NMFS will
forward a copy of this report ¢ the Alaska Department of Fish and Game so that they are
aware that this issue came up in this tribal consoltation.

One representative asked if hatchery egps can cause cancer.
© Response: Doug Mecum responded that he is not aware of cancer resulting from hatchery

fish, Hatchery practices are stringent about the use of chemicals, Fish Yive at the haichery
about a year and spend most of their life in the ocean.



+  Multiple factors can Jower salmon returns, and some cannot be controlled, Consequences of some
industries {e.g.. shipping, mining) are not clear, but bycaich can be controlled,

o Responge: The Magnuson-Stevens Fishery Conservation and Management Act regpires
thet bycatch be minimized to the extent practicable. The Council’s objective for its
Chinock salmon bycatch management measures was to provide incentives to minimize
Chinaok salmon bycatch while still allowing the pollock fishery 1o continue. The
Council's program does not set as & goal allowing the pollock fishery to harvest up to the
hard cap of Chinaok salmon.

Thus far in 2011, the first year of the new Chinook salmon management

program, Chinook salmon bycaich is about 7,400 Ffish. If the Council's chum salmon

byeatch management program involves a hard cap, the focus also will be to minimize
- bycatch rutker than establish the hard cap a5 an acceptable level of bycatch,

*  Representatives commented on scicece and research needs in the aren and an interest in .
collaborative research and funding for the tribes and non-profit corporations. Questions were
asked on the cumulntive impact of salmon interception in the False Puss salmen fisheries, what
information do we get from Russia, and the percent of fiskeries laxes that is used for science.
Tribes and non-profit corporations should have nccess 1o fisheries toxes For their science and
research needs.

o Response: Some of these issues may be addressed in the analysis being prepared by
Caurcil and NMFS analysts nbout chum salmon bycatch in the Bering Sea pollock
fishery. NMFS will provide these questions to those analysts and follow-up with the
tribes with any funher information we obiain.

*  Representatives asked how the Council and NMFS are working togather to nddress tribal
concerns and what steps NMFS is taking to provide information and education to the tribes on
fisheries issues, the Council pracess, and the agency process.

© Response: The Council created its Rural Community Outreach Committee to tmprove
communication and outreach to residents of sural Alaska about fisheries conservation and
management issues under consideration by the Council. The Cooncil also has conducied
extensive outreach efforts over the last three years on salmon bycatch in the Bering Sea
pollock fishery. The outreach plans, which include meetings in roral communities,
attending regional conferonces, and mailings 10 all villages, iribes, and local government
officials, have been developed by and vetted through the committes and severa) rural
stakeholder groups. The outreach plans are presented 1o the Council and public ot
multiple meelings, and the results of the outreach are part of the analytical docwment on
which the Council bases its decision, NMFS staff participates in the Council's commiise
meetings amd outreach efforts,

The University of Alaska's Sea Grant College Program has provided short courses in
Nome, Kot2ebue, and Togisk about the Naticnal Environmental Policy Act (NBPA) with
particular focus on fisheries management issues and process. These courses were offered,
in part, due to the requests from pecple in niral communities for education and training
about NEPA and the fisheries monagement process. NMES staff participated in the
Nore and Kotzebue courses,



NMFS coniacts by leiter all tribes, Alaska Nativa corporations, and local government
officials about fisheries management isswes and proposed rule that may be of interest to
rural Alaskans. These letters specifically notify the tribes of their opportunities to consult
under B.O. 13175, When requested to conduct & consultation, NMFS organizes and
participates in the tribal consultations and follow-up meetings. NMFS staff also
Participate in meetings and regional conferences when requested to do so and when time
and budget resources allow that participalion.

« NMFS should hire a tribal Lisison,

o Respopse: NMFS acknowledged the tribes request that it hire a tribal Jiaison. However,
ut this time, fanding for such a position cannot be prioritized over other responsibilities of
the Alaska Regional Office.

Other Issues
In mid-lune 2011, NMFS received letters and resolutlons from:

Darin Douglas, President, Native Village of Koyuk
Shirley Martin, President, Native Village of St. Michae]

They requested a tribal consultation on chum salmon bycatch and provided copies of resolutions on
bycatch and trawling in the nostherst Bering Sea.

» Response: NMFS responded by phone and in writing to Mr. Douglas and Ms. Martin to let them
know abaut the June 1 consultation, that we would provide them a copy of the consultation
report, and include thern in future meetings or consultations on chum salmon bycaich.

NMEFS also will identify contact names and e-mail addresses for the following tribes so that they can be
sént a copy of the final consultation report and notified of future discussions with Norton Sound or Bexing
Strait tribes about chum salmon bycatch:

Brevig Mission Shaktoolik
Council Stebbins
Diomede Unalakleet
Golovin Wales

King Island White Mountain

Nome Bskimo Community

Seaator Donny Olson wrote to the Secretary of Commerce {fune 10, 2011) and requested to be informed
of NMFS’s future consultations with Native villages in his district and to be kept apprised of the
Department of Commerce's actions and recommendations under E.O. 13]75.

« Response: NMFS Alaska Region staff contacted Senator Olson's aide Loren Petersen on June
10, 2011, and provided a verbal overview of the June 1 tribal consultation. NMES will discuss
with the ribes what additional information to send to Senator Olson's office in the foture and
whetker to alzo send copies of tribal cansultation information to others in the Alaska Lepislare.



@5/20/2011 14:21 2970593736 NATIVE VILLAGE ELIM POGE  B4/85

RAESOLUTION 11-15

POSTION ON CHUM 8YCATCH MANAGENMENT BY THE MORTH PACIFIC FISHERY MANAGEMENT
COUNCIL

WHEREAS: The Native Village of Ellm ks a federally recagnized tribe; AND

WHEREAS: Subsistante users throughout the Norton Sound and Bering Siralt Region ore gravely
oncerned with the continiing decline of reglonal salmon stocks; AND .

WHEREAS: Norton Sound Is not making escapament goals thavefore there has not bemr langs
commerclal fishing for chum [n Norton Soind gince 1985; AMD

\WHEREAS: Elim, shite Mountsin, Golovin, Nome rvars hove stocks of concem and chufs closuros; AND

WHEREAS: While our subsistence users fuce severe restrictions regarding bharvest of chizm selmon,
faderal and state managed commercial fisherfes continue to harvest huge numbers of ¢chum gabmon

bound for our reglon’s rivers; AND

WHEREAS: the Soard of Fish {BOF) and Narth Pachfic Fishery Manogerment Coundl {N Jboth are
responsitile for reguiations which affect Wastern Alaska sstman sticks and thoss which
imtercept satmon bound For our rivars; AND

WHEREAS: regulations developed by these two hodies have placed the future of our
runs in severe jeopendy, white perpetuating wasteful practices by soma commencial
Intercept our yaimon with impunity and disregard; AND

WHEREAS: the Natlona! Marine Fisherias Service (NMFS) nated in the Baring Sey Salmén Bycatch
Ervironmantal Impact Statement {€15) preparad in 2008, “The Jlest priority for nt is to meet
mnhgmmmmsoukmammﬂﬂnm resourres for fulure generotions.
ﬁrmﬁmunﬂerbommeand&wm. Surplut figh beyond ascopement
uye ore made avalioble for other uses.” AND

WHEREAS: while subslstance needs are listed as the first priority under both state ond fadaral
marnagement systams, our reglons subsistencs fisherlas have heen ghven the lowest p"lnrlty by fisheries
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managers n direct sonfiies with mandated subsistance priority. cammerciol fishing Intdrasts have been
consistently favored by govemmant fisheries managers at both stete and fadars! lovels] AND

WHEREAS: Facgral actions are supposad to keenly describe and eritique cumutative impacts {via Area M
imarception and Poliuck bycatch) and the publfic is due that information; AND

WHEREAS: once salmon become “bycatch” In ather fisheries, thay will never raach our ms to spawn
or be avaiabia to the tamilies who depend upon them for kpsic subsistence needs; AN

WHEREAS: our Inupiat, Yupik and $t. Lawrence Yupik cuitures and traditions are based SR humting,
fishing and living off the lund, sax and air; we want to maintain our subsistance and traditions
and wa prefer our subsistence foods over store bought food; AND '

WHEREAS: our culture ie not dispossble or replaceable, our subsistence neads ane no ldss Important
than ofishore commerciel fishertes. Existing managamant regimes refuse 10 recognize fitls and thelr
neglect, lack of protaction and mismanagement of cur fisherios stocks has severely Im our ahility
10 carly on our subsistence practicas. :

NOW THEREFORE BE (T RESOLVED: tha Native viiiaga of Elfm does heraby requast thatithe florth Prciftc
Fishery Management Council lnstitute & hard cap of 30,000 chum byeateh and that theiPolluck fishery is
losed upon reaching the hard cap with no sactars allocations, no sector transfers, no

pravistons.,
W:_)M—
CERTIFICATION

L the undersigned Secretary of the Nathve Village of Elim, hereby cortify that the foregiing resolution
was adopted by mejority vote of tha during a duly called meeting on mlﬁdwd,




UMTED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisherias Service

F.0. Box 216588

Juneau, Alaska 99802-1668

Juna 6, 2011

Etie Olson, Chajrman

North Pacific Fishery Management Council
605 W. Fowrth Avenue, Suite 306
Anchorage, Alagka 99501

Dear Chairman Olson:
This letter provides a preliminary summary of the issues discussed at 2 tribal consultation on

between the National Marine Fisheries Service (NMFS) and representatives of six Norton Sound
and Bering Strait area tribes was conducied undes Presidential Executive Onder (E.O.) 13175,
The following tribes participated in the consultation: Native Village of Teller, Native Village of
Shishmaref, Native Village of Savoonga, Mary’s Igloo Traditional Council, Native Villags of
Gambell, and the Native Village of Elim. Julie Raymond- Yakoubisn with Kaxwerak, Ing.,, also
patticipated in the consultation.

Each of these tribes submitted to NMFS a written resolution stating its position on chum salmon
bycaich. The North Pacific Fishery Management Council (Council) has received a copy of these
resolutions, and they are part of the information you are considering at your June 2011 meeting.
The tribes emphasized the coltural snd nuiritional significance of salmon, the importance of the
subsistence use of salmon, and concems with the statas of some chum safmon stocks.

Al six of the tribes we consulted with requested that the Council edopt a hard cap for the Bering
Sea pollack fishery of 30,000 chum salmon. This cap currently is not within the range of the hard
caps that the Council is considering, NMFS is required wmder E.O. 13175 to prepare a tribal
summary i statement to sccompany milemakings that summerizes the natwre of concems
identified by the tribes and extent to which these concerns have been met. In addition,
regulations governing the National Environment Policy Act procegs require NMFS to identify
altematives that were eliminated from detailed study and briefly discuss the reasons why these
were eliminated (40 CFR 1502.14(a)). It would greatly help NMFS fulfill these responsibilities
if the Couacil would address the tribes’ recommendation for a 30,000 chum salmon csp by either
includimg this recommendation in the altematives analyzed or providing an explanation why this
suggesicd cap does not meet the purpose and nsed for the action and, therefore, was not included
in the altematives analyzed.

We slso discussed the prolbited species donation (PSD) program, Several tribal representatives
requested additional information about this program and expressed interest in participation in the
program by westemn Alaska communities. We will provide additiona! information to the tribal o




representatives, and we will orgenize a follow-up meeting between interested tribal
representatives and people knowledgeable about the PSD program.

In addition to these two issues, we also discossed environmental changes tribal members have
observed in recent years, science and research needs in the area, interest in collaboralive research
and funding for tribes and regional non-profit corporations to conduct research activities, and the
cumulative impect of salmon interception in the False Pass s2lmon fiskeries and salmon bycatch
in the pollock fisheries. We also received questions ahout how NMFES and the Council are
working together to ensure that tribal concems ave addressed, whal steps NMFS is teking to
provide information and education about fisheries issves to the ixibes, and the status of the tribes’
request that NMFS hire a tribal lizison.

A more detailed report of the congultation is being prepared by NMES staff and will be sent to
the Council when it is completed.

Sincerely,

szu;w. Balsiger, Ph.D.

Administrator, Ataska Region

cc: Represcntatives of the tribes that
participated in the Juare 1, 2011, consultation

Julic Raymond-Yakoubian



Sammary of Follow-up Teleconference
for the June 1, 2011, Tribal Consultation
on Chom Selmon Bycaich in the Bering Sea Pollock Fishery

October 6, 2011

In Auendance

Attending via telephone:

Native Village of Brevig Mission
Stuart Tocktoo, President
Leonard Adams
Floyd Olanna
‘Walter Seetot
Inez Tockioo

Native Village of Savoonga
Mitchell Kiyuklook, President
Peggy Akeya
Merton Miklahoo¥k, Sr.
Romnie Toolie
Gregory Toolie

Native Village of St. Michael
Charlie Fitka

Nome Eskimo Community
Mike Sloan

Kawerak, Inc.
Rose Fosdick
Julie Raymond-Yakoubian

North Pacific Fishery Management Cmmml
Nicole Kimbalt
Diana Stram M@M&J. co-author of non-Chinook (churn) salmon bycatch analysis

Office of Senator Donald Olson
l.aura Lawrence
Loren Peterson
David Scoit

Office of Representative Nea! Poster
Psul LaBolla

Attending in person, NMFS Alaska Regional Office:

Sally Bibb, NMFS, Sustainable Fisheries Division (sally bibh @noap gov: 90? -586-7389)

" Melanie Brown, NMFS Sustainable Fisheries Division

Mary Grady, NMFS Sustainable Fisheries Division

Sarah Ellgen, NMFS Sustainable Fisheries Division

Gabrielle Aberle, NMFS Sustainable Fisheries Division (ggbrielle.aberle @ noga. gov; $07-586-7356)
Scott Miller, NMFS, Analytical Team and co-author of non-Chincok {chum} sslmon bycatch analysis
DPremian Schane, NOAA General Counsel



Summary

This teleconference nesponded to isswes rised during o tribal consultation conducted on Tone 1,2011,
between the National Marine Fisheries Service (NMFS) and six Norton Sound and Bering Strait tribes.
Each tribe hod submitted lo NMFS a writien resoluticn stating its position art chum salmon bycatch and a
separate rezolution requesting o permanent ban of all bottom trawling in the Northem Besing Sea
Rescarch Area. The iribes requested the North Pacific Fishery Management Council {Council) adopt n
harg cap of 30,000 chum salmon for the Bering Sea pollock fishery. The tribes emphasized the cultura)
and nutritional significance of snimon, the importance of subsistence use of salmon, and corcems with
the stotus of some chum sabmon stocks.

Representatives from the Native Village of Elim/Elim IRA Council, Native Village of Gambell, Native
Village of Savoonga, Nutive Village of Shishmaref/Shishmaref TRA Council, Natjve Village of
Teller/Teller Traditional Council, Mary's Igloo Traditional Council, and Kawerak, Inc., participated in
the consultation, which was conducted under Presidentinl Executive Order 13]75, NMES did not receive
the resalutions submitted by the Native Village of Koyuk IRA Council and the Native Village of St
Michael unti) after Jone |1; therefore, these iribes were not notified of the consubtation until after it
occumed. The Nuttve Village of Koyuk IRA Council and the Nulive Villoge of St. Michael, as well os
other tribes in the Norton Sound and Bering Strait area, the June participants, and staff from the offices
of Senator Donafd Olson and Representative Neal Foster wees inviled to attend the teleconference held o
October 6, 201 1. The purpose of the ieleconference was to update the tribes on the unalysis and io
follow-up on questions from the June 1, 201 t, consultation about the prohibited species donation
progrom.

Sally Bibb operied the meeting by introducing those present a1 the NMFS Alaska Regiona) Office, then
asked for an introduction from each participant that calted in to the meeting, She then summarized the
final report from the June 1 tribal consultation,

Nexl, Sarah ENgen provided an overview of the prohibited species donation program (PSD program),
which is administered by the organizution SzaShare. During the June ) conzultation, several trikal
representatives requested information about the PSD program and expressed interest in participation in
the peogrum by western Alnska communities. The PSD program allows salmon and halibut caught
accidently in the groundFish traw] fisheries to be distribuled to hunger relief organizations. Starting in the
fall of 2011, participstion in the PSD program incrensed beyond the Bering Sea and Aleutian Islands 1o
include Gulf of Alaska processors and vessels. SenShare has begun distributing salmon to feod bunks in
the Kodiak area. Sarsh offered to provide the appropriate contact information for those interested in
learning more about the program. None of the teleconference participants had questions on the PSD
progrom ot this time,

Dinna Stram and Nicole Smith summarized the staws of the Council's review of the analysis evalualing
proposed manogement measures to minimize non-Chinook (chum) salmon bycatch tn the Besing Sea
pollock fishery, The Council conducted an initial review of the analysis at its Jupe 201 1 meeling in
Nome. The Council revised and resiructured the aliematives and options, and requested that additional
information be included in the analysis. The Council is scheduled to review the revised analysis ot lis
meeling in Anchorage in April 2012. The analysis will be available for public review in mid-March and
will be posted on the Council's website at huip:ifwww.ataskalisheries nous povinpfimel. Nicole informed
Lhe participanis that 2 public, statewide teleconference on the non-Chinook salmon bycatch menagement
measures would be held in the spring of 20112. The Council heM this teleconference on Febrvary 24,
2012, and a repon will be posted on the Council's website,



The participants were then asked to share their concerns and questions, The following issues and
responses from NMFES were dizcussed.

¢  What is the location of the Council’s April meeting?
o Responze: The Council will hold its April meeting at the Hilton Hatel in Anchorage.

¢ Clarification was requested on a sentence for a Response on page 4 of the June 1 tribal
consultation report. The sentence responded to a concem on how bycaich can be controlled and
reads aa follows: "The Council's program does not set as a goal allowing the pollock fishery to
harvest up to the hard cap of Chinook salivon.”™
o Response: The Council authorizes and approves the amount of Chinook salmon bycatch
that can be caught by the Bering Sea pollock fishery. The pollock fishery will close if thet
Aumber, the hard cap, is reached. The goal is not for the polleck fishery to reach that
number, but for the pollock fishery to minimize its Chinook selmon bycatch and keep the
amount of bycaich as low &5 possible,

+ When does the pollock fishery close?
o Respopse: The pollock fishery will close when sectors reach their seasone) poflack
allocations, when the seasons end on June 10 or November 1, or when the hard cap for
Chinook salmon bycateh is reached,

*  We would rather catch salmon than acquire it through food banks, Subsistence catch of salmon is
shared and contributes 10 our food supplies. Important knowledge, skills, and values are
associated with the way we harvest, preserve, and share salmon.

o Response: NMFS appreciates the comments that subsistence salmon have considersble
significance to individwals, their families, and their communities. The PSD program is
not intended to replace locally harvested salmon with commercial bycatch. The purpose
of the PSD program is to Iry to use salmon bycaich, which has already been caught and
killed, for human consumption if that salmon has been maintained in the appropriale
candition.

» Are the salmon distributed through the PSD program edible?
© Response: Yes, the same processing and quality puidelines exist for the salmon as the
other fish that the fishernten process. The foud banks where the salmon are distributed
are subject to the State of Alaska's food sefety regulations.

* A representative of Savoonga requested more information on receiving donated salmon through
the FSD program.
o Responsg: After the teleconfesence, Sarab Ellgen and Sally Bibb called and talked 1o
Ronnie Taolie of Savoonga about the PSD program, The contact information for the
representative of SeaShare, which distributes salmon donated to the program, was
emailed te Mr. Toolie. '

¢ During the Jure | tribal consultation, iribaf representatives commented on research neads and
asked questions on the comulative impact of salmon interception in the False Pass salfon
fisheries, the information we get from Russia about cham salmon, and the percent of Alaska
fisheries taxes used for research.



© Response: The annjysis will include escapement and harvest information for the Ares M
fisheries, which ase also known os the Palse Pass fisheries, and information on the stock
of origin of chum salmon cavght in Area M. The analysis also will inclade what is
known about chum snlmon released from Russion haicheries and the origin of cham

salmon cawght in the Bering Sea pollock fishery,

The analysis probably will not include information on fisheries taxes used for research;
however, this covld change as the analysis progresses. As the action is nat expecied to
reduce landings, there is no expecied impact on taxes derived from landed value and,
therefore, no specific need to detail the various State of Alaskn taxes ot this tme. Alntost
all of the state fisheries tax collections are Gencral Fund tax collections and are
uppropriated, including to fisheries research, during the annual budget process. The
collections and how they are shared with municipalities depend on the type of (ax in
question. Information on the figharies tax colleetions is provided in the Alaska Tax
Diviston 2011 Annual Report;

Lo fwww, 08 ¥ rams/doc vi wspx 724 70f.

The Fisheries Resource Landings Tax, which is a tax on the poliock fishery nuthorized by
the American Fisheries Act and most applicable to the discussion of chum bycatch, and
the Siate Fisheries Business Tax are shared with monicipalities. The remainder of these
tax colleclions is retained by the State of Alnska as receipts into the Genera) Fund. A
municipality could use its portion of these taxes to fund research; however, it iz more
likely thot it goes into the municipality's General Fund and any amount for fisheries
research would be part of an appropriztion in the municipa! budget process, The Stuls
collection goes into the State's General Fund and could be allocated to fisheries research
05 part of the annual budget process. Addittonally, most municipalities that have fish
landing ports charge their own landing toxes ns well as sales toxes, and large proponions
of the annual budget for such locales con come from these taxes, Thus, municipalithes
receiving these revenues could allocale monies o fisheries research os part of their
annua] budget process.

* NMFS should review the Alaska Sustainoble Salmon Fund, which could fond research in the
Norton Scund und Bering Strait region.

o Response: The Alaska Sustainable Saimon Fund (AKSSF) comprises Aleska's nllocation
of funds from the Preific Coastnl Salmon Recovery Fund (PCSRF). The PCSRF was
established by Congress in fiscal year 2000 (o protect, resiore, and conserve Pacific
salmon and steelhead populations and their habitats, Under the PCSRF, NMFS provides
funding 1o siates and tribes of the Pacific Coast region to implement habitat restoration
and recovery projects thal contribute to the sustoinability of the species, For more
informalion, see the AKSSF website at hupiwww gksslorpfukssl orp/home.chnd or the

NMEFS PCSRF website at v/Salinop-Recovery-Pla

[+ B
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Juneau, Alaska 99802-1668 SUPPLEMENTAL
MARCH/APRIL 2012
March 15, 2012
FEric Olson, Chairman
North Pacific Fishery Management Council
605 W. 4" Avenue, Suite 306

Anchorage, Alaska 99501-2817
Dear Chairman Olson:

Enclosed are the following documents related to two tribal consultation meetings in 2011
between the National Marine Fisheries Service (NMFS) and Alaska Native tribes from the
Norton Sound region about chum salmon bycatch:

1. A report of the June 1, 2011, tribal consultation meeting, including a copy of one of the
resolutions we received from the tribes about chum salmon bycatch.

2. NMFS’s June 6, 2011, letter summarizing the consultation meeting,.

3. A report from the October 6, 2011, follow-up teleconference with tribal representatives at
which staff provided an update on the analysis and more information about the prohibited
species donation program.

NMEFS staff will be available at the upcoming North Pacific Fishery Management Council
meeting to answer any questions the Council may have about the tribal consultation meetings or
these documents.

Sincerely,

)

Enclosures

ALASKA REGION - hipoliulaskalisheries nosa.gov



Sommary of
Tribal Consultation Teleconfererce on
Chum Salmon Bycatch in the Bering Sea Pollock Fishery
Jume 1, 2011

In Attendancs
Attending via telephone:
Native Village of EBm/Elim TRA Council
. Robert Keith, President
Sheldon Naguruk, Covrcil member
e-mail: jrgurray @kawerak org (Janelle Murray, Tribal Coordinator)

Native Village of Gambell
Iver Campbell, IRA Council President
e-mail: jvercampbell @yahoo.com
Native Village of Savoonga
Ronnie Toolie, President (ﬂmhﬁﬁmm

Native Village of Shishmaref/Shishmaref IRA Council
Donna Barr, Vice-President
Howard Weyiouanna, Sr.
e-rnail: knavokpok & kawerd

Native Village of Teller/Teller Traditional Council
Wesley Okbaok, President
‘Joe Gamie
e-mail: cisabell @kawerak org
Mary's Igloo Traditional Council
Albert W. Oquilluk
e-mail: sablewaluk @kawerak org

Kawerak, Inc.
Julie Raymond-Yakoubian

e-mail: JRaymond-Yakoubian @kewerak,org

Attending in person, NMFS Alaska Regianal Office:

Doug Mecam, Deputy Regional Administrator, NMFS Alaska Region

Glenn Merrill, Assistant Regional Administrator, NMES, Sustainable Fisheries Division
Sally Bibb, NMFS, Sustrinable Fishesies Division (307-586-7389)

Melanie Brown, NMFS Sustainable Fisheries Division

Mary Grady, NMFS Sustainable Fisheries Division

Sarah Ellgen, NMFS Sustainable Fisheries Division

Gabrielle Aberle, NMFS Sustainable Fisheries Divisica (907-386-7356}

Scott Miltes, NMFS, Analytical Team and co-author on chum salmaon bycatch analysis
John Lepore, NOAA General Counsel

Demian Schare, NOAA General Counsel




Supmary

The six Nonton Sound and Bering Strait tribes listed above requested a consultation on chum salmon
bycatch in the Bering Sea pollock fishery. Each tribe had submitted to the National Marine Fiskeries
Sesvice (NMFES) a written resolution stating its position on churmn salmon bycatch and a separate
resofution requesting a permanent ban of all bottom trawling in the Northern Bering Sea Research Area,
The consultation between the NMFS and representatives of the six tribes was conducted under
Presidential Executive Order 13175. Julie Raymond- Yakoubian also participated in the congultation.

Sally Bibb opened the meeting by introducing those present at the NMFS Alaska Regional Office, then
asked for an introduction from each tribal representative. Sally Bibb asked if any of the representatives
had questions, but none did at that time, She then presented an overview of the chum salmon bycaich
issue and asked the representatives w share their concerns and questions. The following issues were
spised by the tribal representatives.

o All six of the tribes requested the North Pacific Fishery Management Council (Council) adopt a
hard cap of 30,000 chum salmon for the Bering Sea pollock fishery. On reaching the hardcap, the
pollack fishery should be closed and no sector allocations, sector transiers, or cooperative
provisions allowed, This request is in response to the continuiag decline of regional salmon
stocks, which has severely impacted the tribes’ subsistence practices and fraditions.

o Response: Ina letter dated June 6, 2011, NMFS provided the Council with & preliminary
summary of the issues discussed at the consultation. NMFS requested the Council
address the recommendation for a 30,000 hard cap by either including it in the
alternatives analyzed or providing an explanation why this suggested cap does not meet
the purpose and need for the action, and therefore, will not be incleded in the altematives
analyzed. A copy of this letier is enclosed with this report.

The Council discuzsed the tribes’ resolutions at its June 201 1 meeting and asked for
additional information about the reasons that the tribes recommendad a 30,000 hard cap.
NMES will schedule a teleconference with interested Norton Sound and Bering Strait
tribes in September 2011, or as so0n as all interested parties are available to firrthes
discuss the tribes' recommendations on chum salmon bycatch,

A summary of the Council’s June 2011 action on chum salmon bycatch is enclosed with
this report.

A copy of the Council's revised set of alternatives and schedule for future analysis and
discussion of chum salmon bycatch witl be provided to the tribes as soon as it is available
from the Coumeil.

» An agenda for the June Council meeting in Nome was requested.

o m After the consultation, the link to the Council meeting agenca was emailed to
mptesmtahmofﬂlembeswhupamcipmdmmecmulmﬂu
. Smﬂmpruenﬁhmmqnmmdhfmnhmahommemnhhmmmesdmmnpmgmm

(PSD) mymmdumwdmmmpﬂmmnmmmmmbywm Alaska
cermmunities.



o Response: The PSD program allows for the distribution of salmon and halibut caught
accidently in the groundfish trawl fisheries to hunger relief organizations. NMFES will
provide additional information gbout the PSD program at its next teleconference with
interested Norton Sound and Bering Strait tribes. We can discuss at that time whether
any tribes are inferested in further follow-up on this program.

Several representatives noted that saimon have cultural valee, not just economic value, and tribes
would rather caich fish than acquire them from a food bank. Salmon are nutritionally very
important to tribal members. The idea of wasting food is offensive to Alaska Natives. A food
bank should not be used to justify salmon bycatch.

-o Response: NMFS appreciates the comments about the ¢nltural significance of salmon.
Salmon are prohibited species and are required to be avoided. The purpose of the PSD
program is 1o ity to use salmon, which has already been canght and killed, for human
consumption, if that salmon has been maintained in the appropriate condition. A
relatively small proportion of the salmon bycatch is of the size or quality appropriate for
human consumption. Therefore, few salmon are donated to the PSD program. Most
salmon are discarded after they have been counted and biological samples have been
taken from them.

Several representatives described environmental changes they have observed in recent years.
Thess inciude largar fish, more king crabs washing ashore, fish moving north, and a decline in the
salinity of some river waters,

o Response: NMFS notes these observations. We have limited data on the effects of
environmental change on salmon and bycatch. Current salmon bycatch data collection
and research focuses on using genetics to identify geographic origin of salmon caught as
bycaich,

One representative asked about the effects of radicactive water from Japan's Fukushima Daiichi
nuclear power plant on fish off northwest Alaska.

o Response: Some information from the U.S. Food and Drug Administration is enclosed
wnh tlns mpon This infmnﬁun :s mrmlahtenn the mmet at:

Red salmon returns in Salmon Lake have been insufficient in recent years to provide food for the
people.

o Response: Bering Sea bycatch includes only a small amount of red salmon, pink salmon,
and coho salmon. Therefore, it is unlikely thet salmon bycaich in the Bering Sea traw
fisheries are impacting ved salmon retums to westem Alaska. However, NMFS will
forward a copy of this report to the Alaska Department of Fish and Game so that they are
aware that this issue came vp in this tribal consultation.

One representative agked if hatchery eggs can cavse cancer.
o Response: Doug Mecum responded that he is not aware of cancer resulting from hatchery

fish. Hatchery practices are stringent abont the use of chemicals. Fish live at the hatchery
about a year and spend most of their life in the ocean.



Multiple factors can lower salmon returns, and Some canrot be controlled. Consequences of some
industries (e.g., shipping, mining) are not clear, but bycatch can be controlled.

o Responge: The Magnuson-Stevens Fishery Conservation and Management At requires
that bycaich be minimized to the extent practicable. The Council’s objective for its
Chincok salmon bycatch management meagires was to provide incentives to minimize
Chinook salmon bycatch while still allowing the pollock fishery to continue. The
Council’s program does not set as a goal allowing the pollock fishery to harvest up to the
tiard cap of Chinook salmaon.

Thus far in 2011, the first year of the new Chinock salmon bycatch management
program, Chinook salmon bycatch is about 7,400 fish, If the Councii’s chom salmon
bycatch management program involves a hand cap, the foens also will be to minimize
bycatch rather than establish the hard cap as an acceptable level of bycatch.

Representatives commented on science and research needs in the aréa and an interest in
collaborative research and fumding for the tribes and non-profit corporations. Questions were
asked on the cumulative impact of salmon interception in the False Pass salmon fisheries, what
information do we get from Russia, and the percent of fisheries taxes that is used for science.
Tribes and non-profit corporations should have access to fisheries taxes for their science and
research needs.

o Responge: Some of these issues may be eddressed in the analysis being prepared by
Council and NMFS analysts about chum salmon bycaich in the Bering Sea pollock P
fishery. NMFS will provide these questions to those analysts and follow-up with the
tribes with any farther information we obtain,

Representatives asked how the Council and NMFS are working together to address tribal
concerns and what steps NMFS is taking to provide information and education to the tribes on
fisheries issues, the Council process, and the agency process.

o Response: The Council created its Rural Commmnity Outreach Committes to improve
commupication and outreach to residents of rnural Alaska about fisheries conservation and
management issues under consideration by the Council. The Council also has conducted
extensive ontreach efforts over the last three years on saloton bycatch in the Bering Sea
pollock fishery. The outreach plans, which include meetings in rural conmmnities,
attending regional conferences, and mailings to all villages, tribes, and local government
officials, have been developed by and vetted through the committee and several rural
stakeholder groups. The outreach plans are presented to the Council and public at
multiple meetings, and the results of the outreach are part of the analytical document on
which the Council bases its decision. NMFS staff participates in the Council’s commitiee
meetings and outreach efforts.

The University of Alaska’s Sza Grant College Program has provided short courses in
- ~—=‘Nome;Kotzebue; and Togiak about the National Environmental Policy Act (NEPAYwith—
particular focus on fisheries management jssues and process. These courses were offered,
in past, dus to the requests from people in raral communities for education and training
about NEPA and the fiskerics management process. NMFS staff participated in the
Nome and Kotzebue courses, 7~



NMFS contacts by letter ail tribes, Alaska Native corporations, and local government
officials about fisheries management issues and proposed rule that may be of interest to
rural Alaskans, These letters specifically notify the tribes of their opportunities to consalt
under E.O. 13175. When requested to conduet a consultation, NMFES organizes and
participates in the tribal consultations and follow-ap meetings. NMFS staff also
participate in meetings and regional conferences when requested to do 50 and when time
and budget resources allow that participation.

s  NMFS shonld hire a tibal liaison.
o Response: NMFS acknowledged the tribes request that it hire a tribal liaizon. However,

at this time, funding for much a position cannot be prioritized over other responsibilities of
the Alaska Regional Office.

Giher Issues
In mid-Jume 2081, NMFS received letters and resolutions from:

Darin Douglas, President, Native Village of Koyuk
Shirley Maxtin, President, Native Village of St. Micheel

They requested a tribal consultation on chum salmon bycateh and provided copies of resolutions on
bycatch and trawling in the northern Bering Sea.

« Regponse: NMFS responded by phone and in writing to Mr. Douglas and Ms. Martin to let them
know about the June 1 consultation, that we wounld provide them a copy of the consultation
report, and include them in futare meetings or consultations on chum salmon bycatch.

NMFS also will identify contact names and e-mail addresses for the following tribes so that they can be
sent a copy of the final consuliation report and notified of future discussions with Norton Sound or Bering
Strait tribes about chum salmon bycatch:

Brevig Mission Shaktoolik
Council Stebbins
Diomede Unalakleet
Golovin Wales

King Island White Mountain
Nome Eskimo Community

Senator Donny Olson wrote to the Secretary of Commerce (June 10, 2011) and requested to be informed
of NMFS's future consultations with Native villages in his district and to be kept apprited of the
Department of Conimerce’s actions and recommendations under E.O. 13175.

¢ Response: NMFS Alaska Region staff contacted Senator Olson's aide Loren Peterson on June
10, 2011, and provided a verbal overview of the June 1 tribal consultation. NMFS will discuss
with the tribes what additional information to send to Senator Olson’s office in the future and
whether to also send copies of tribal consultation information to others in the Alaska Legizlature.
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RESOLUTION 11-15

mmmmmmwmmwm:mmmmmmw
COUNCIL

WHEREAS: The Native Village of Elim is a federally racagnized tribe; AND

WHEREAS: Subsistence ssers througtiout the Norton Sound and Baring Stralt Ragion are gravely
concerned with the continulng decling of reglona) salmon stocks; AND

WHEREAS: Norton Sound ls not meking escopement goais therefore there has not a large
commercial fishing for chum In Narton Sound since 1585; AND

\WHEREAS: Elim, white Mountaln, Golovin, Nome rivars heve stacks of concern and chum closures; AND

\WHEREAS: While our subsistence users face savire restrictions regarding hervast of chm saimon,
faders) and state managed commercial fisheries continue to harvest huge numbars of chum sakman

bound for our region’s Hvers; AND

WHEREAS: the Board of Fish (BOF) and North Pacific Fishery Managament Councll (NPEMC)both eré
rasponsible for regulations which affact Wastern Alaska saimon sticks and thoss flaneries which
intercept saimon bound for our rivers; ARD

WHEREAS; regulations devalopad by these two bodies have placed the future of our lining salmon
runs In severe [sopardy, while perputusting wastaful practiced by soms eommarcial fia % that
Intercept our 5aimon with impunity and disregard; AND

WHEREAS: the Nationst Merine Fisheries Service [NMPS) noted in the Baring Sea Salmen Bycatch
Erwiranmenta! mpact Statemant {E15) prepared in 2008, “The first priority for mon is to maer
spawning escopement goals to sustain sulmon resotnoes for future generotions. priority use Is
Jfor subsistence under both State and Eaderol lew. Surpius fish heyond escapement nse and subsistence
use are made evaliabie for other uses.” AND

WHEREAS; while subsistence needs ara stad na the first prig ity under both state and federal
menagemant systams, our regians subsistence fisheries have been glven the lowest pl-brnv by fisheries
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managers in direct conflct with mandated subsistance priority. Commurciel fishing have baan

conslstently favored by government fisherias managers at both state and fadaral levels{ AND

WHEREAS: Faderal actions are supposad to kaenly deseribe and erittgue cumnalative im
Intarepption and Polluck bycatch} and the public s due that Information; AND

\WHEREAS: our inuplat, Yuplk and St. Lawrence Yupik cuitures and traditions are besed én hunting,
fishing and Mg off tha land, sen and air; we want to mahitain gur subsistznce and traditions
2rd we prefer our subsisterce foods over store bought food; AND

WHEREAS: aur culture Is not disposakie or replaceable, aur subsistence nesds ara no ldss important
than offshore commercief fisheries. Existing ynanagemant reginmes refuse to recognize fhls and thair
neglect, lack of protection and mismenagement of our Raharies sbacks has savgrely Im d our abiity
o casry on our subsistence practicas. :

NﬂWﬂ-IEHEFGIIE!ErTRESOLVm:ﬂE mmﬂdﬂmmmmmqumﬂm North Pacific
Hmmmgememmumﬂmwmnlmdupcfanmmmmhmm Polluck fishery is
ctosed upon reaching the hard cap wimftommullmﬁummmrnm«s,m bnoperative

provisions.
Y -
CERTIFICATION

. the undersigned Secretary of the Native Village of Ellm, hareby cartiy that the forégping resolutian
was sdopted by majority vote of the during s duly called meeting aa this 1™ deyor] May _,




UNITED STATES DEPARTMENT OF COMMERCE
National Cceanic and Atmospheric Administration
National Marine Fisheries Service

P.O. Box 21668

Junsau, Alaska 99802-1668

June 6, 2011

Eric Olson, Chairman

North Pacific Fishery Management Council
605 W. Fourth Avenue, Suite 306
Anchorage, Alaska 99501

Dear Chairman Olson:

This letter provides a preliminary summary of the issues discussed at a tribal consultation on
June 1, 2011, about chum salmon bycatch in the Bering Sea pollock fishery. The consultation
between the National Marine Fisheries Service (NMFS) and representatives of six Norton Sound
and Bering Strait area tribes was conducted under Presidential Executive Order (E.O.) 13175.
The following tribes participated in the consultation: Native Village of Teller, Native Village of
Shishmaref, Native Village of Savoonga, Mary’s Igloo Traditional Council, Native Village of
Gambell, and the Native Village of Elim. Julie Raymond-Yakoubian with Kawerak, Inc., also
participated in the consultation.

Each of these tribes submitted to NMFS a written resolution stating its position on chum salmon
bycatch. The North Pacific Fishery Management Council (Council) has received a copy of these
resolutions, and they are part of the information you are considering at your June 2011 meeting.
The tribes emphasized the cultural and nutritional significance of salmon, the importance of the

subsistence use of salmon, and concerns with the status of some chum salmon stocks.

All six of the tribes we consulted with requested that the Council adopt a hard cap for the Bering
Sea pollock fishery of 30,000 chum salmon. This cap currently is not within the range of the hard
caps that the Council is considering. NMFS is required under E.O. 13175 to prepare a tribal
summary impact statement to accompany rulemakings that summarizes the nature of concerns
identified by the tribes and extent to which these concerns have been met. In addition,
regulations governing the National Environment Policy Act process require NMFS to identify
alternatives that were eliminated from detailed study and briefly discuss the reasons why these
were eliminated (40 CFR 1502.14(a)). It would greatly help NMFS fulfill these responsibilities
if the Council would address the tribes’ recommendation for a 30,000 chum salmon cap by either
including this recommendation in the alternatives analyzed or providing an explanation why this
suggested cap does not meet the purpose and need for the action and, therefore, was not included
in the alternatives analyzed.

We also discussed the prohibited species donation (PSD) program. Several tribal representatives
requested additional information about this program and expressed interest in participation in the
program by western Alaska communities. We will provide additional information to the tribal




representatives, and we will organize a follow-up meeting between interesied tribal
representatives and people knowledgeable about the PSD program.

In addition to these two issues, we also discussed environmental changes tribal members bave
observed in recent years, science and resesrch needs in the ares, interest in collaborative research
and funding for tribes and regional non-profit corporations to conduct research activities, and the
cumulative impact of salmon interception in the False Pass salmon fisheries and salmon bycatch
in the pollock fisheries. We also received questions sbout how NMFS and the Council are
working together to ensure that tribal concerns are addressed, what steps NMFS is taking to
provide information and education sbout fisheries issues to the tribes, and the stetus of the tribes’
request that NMFS hire a tribal liaison. '

A more detailed report of the consultation is being prepared by NMFS staff and will be sent to
the Council when it is completed.

cc: Representatives of the tribes that
participated in the June 1, 2011, consultation

Julie Raymond- Yakoubian



Summary of Follow-up Teleconference
for the June 1, 2011, Tribal Consultation
on Chum Salmon Bycatch in the Bering Sea Pollock Fishery

October 6, 2011

In Atiendance

Attending via relephone;

Native Viltage of Brevig Mission
Stuart Tocktco, President
Leonard Adams
Floyd Olanna
Walter Sestot
Inez Tockioo

Native Village of Savoonga
Mitchell Kiyuklook, President
Peggy Akeya
Merton Miklahook, Sr.
Romnie Toolie
Gregory Toolie

Native Village of St. Michael
Charlie Fitka

Nome Ezkimo Community
Mike Sloan

Kawerak, Inc,
Rose Fosdick
Julie Raymond-Yakoubian

North Pacific Fishery Management Council
Nicole Kimball '
Diana Stram {diana stram@noaa. gov), co-author of non-Chinook (chvm) salmon bycatch analysis

Office of Senator Donald Olson
Laura Lawrence
Loren Peterson
David Scolt

Office of Representative Neal Foster
Psul LaBolle

Attending in person, NMFS Alaska Regional Office:

Sally Bibb, NMFS, Sustainable Fisheries Division (satly.bibb@noaa gov; 907-586-7389)

Melanie Brown, NMFS Sustainable Fisheries Division

Mary Grady, NMFES Sustainable Pishenies Division

Sarah Ellgen, NMFS Sustainable Fisheries Division

(Gabrielle Aberle, NMFS Sustainable Fisheries Division (gabrielle.aberle@noaa poy; 907-586-7356)
Scott Miller, NMFS, Analytical Team and co-author of non-Chinook (chum) salmon bycaich analysis
Demian Schane, NOAA General Coungel



Summary

This teleconference responded to issoes raised during a tribal consultation conducted on June 1, 2011,
between the National Marine Fisheries Service (NMFS) and six Norton Sound and Bering Strait tribes.
Each tribe had submitted to NMFS a written resolution stating its position on chum salmon bycatch and a
separate resolution requesting 2 permanent ban of all bottom trawling in the Morthern Bering Sea
Research Area. The tribes requested the North Pacific Fishery Managernent Councit {Council) adopt a
hard czp of 30,000 chum salmon for the Bering Sea pollock fishery, The tribes emphasized the cultural
and nutritional significance of salmon, the impontance of subsistence use of salmon, and concerns with
the status of some chum salmon stocks.

Representatives from the Native Village of Elim/Elim IRA Council, Native Village of Gambell, Native
Village of Savoonga, Native Village of Shishmaref/Shishmaref IRA Council, Native Village of
‘Teller/Teller Teaditional Covncil, Mary’s Igloo Traditional Courcil, and Kawerak, Inc., participated in
the consultation, which was conducted under Presidential Executive Order 13175, NMFS did not veceive
the resolutions submitted by the Native Village of Koyuk IRA Council and the Native Village of St.
Michael until after Jane 1; therefore, these tribes were not notified of the consultation until after it
accurred, The Native Village of Koyuk IRA Council and the Native Village of 5t. Michael, as well as
other tribes in the Norton Sound and Bering Strait area, the June 1 participants, and staff from the offices
of Senator Donald Olson and Representative Neal Poster were invited to attend the teleconference hald on
October 6, 2011, The purpose of the teleconference was to update the tribes on the analysis and to
follow-up on questions from the Jure 1, 2011, consultation about the prohibited species donation
program.

Sally Bibb opened the meeting by introducing those presemt at the NMFS Alaska Regional Office, then
asked for an introduction from each participant that called in to the meeting. She then summarized the
final report from the June 1 tribal consultation.

Next, Sarah Ellgen provided an overview of the prohibited species donation program (PSD program),
which is administered by the organization SeaShare. During the June 1 consultation, several tribal
representatives requested information about the PSD program and expressed intezest in participation in
the program by westem Alaska communities. The PSD program allows salmon and halibut canght
accidently in the groundfish trawl fisheries to be distributed to hunger relief organizations. Starting in the
falt of 2011, participation in the PSD program increased beyond the Bering Sea and Aleutian Istands to

- include Guif of Alaska processors and vessels. SeaShare has begun distributing salmon to food banks in
the Kodiak area, Sarah offered to provide the appropriate contact information for those interested in
learning more about the program. None of the teloconference participants had questions on the PSD

program at this time.

Diana Stram anid Nicole Smith summarized the statos of the Council’s review of the analysis evaluating
proposed management measures to minimize non-Chinook (churn) salmon bycatch in the Bering Sea
pollock fishery. The Council conducted an initial review of the analysis at its June 2011 meeting in
Nome. The Cowncil revised and restructured the altematives and options, and requested that additional
information be incloded in the analysis. The Council is scheduled to review the revised analysis at its
meeting in Anchorage in April 2012. The analysis will be avallable for puhlic review in mid-March and
will be posted on the Council's website at hitpi/fowww alask A e/. Nicole informed
the participants that a public, statewide teleconference on the nun-Chlnook salmun bycatcll management
measures, would be held in the spring of 20112, The Council held this teleconference oxt February 24,
2012, and a report will be posted on the Council's website.




The participants were then asked to share their concerns and questions. The following issues and
responses from NMFS were discussed.

=  What is the location of the Council’s April meeting?
o Response: The Council will hold its April meeting at the Hilton Hotel in Anchorage,

¢ Clarification was requested on a sentence for a Response on page 4 of the June 1 tribal
consultation report. The sentence responded to a concern on how bycatch can be controlled and
reads as follows: “The Council’s program does not set as a goal allowing the poltock fishery to
harvest up to the hard cap of Chinook salmon.”

o Response: The Council authorizes and approves the amount of Chinook salmion bycatch
that can be caught by the Bering Sea pollock fishery. The pollock fishery will close if that
numbet, the hard cap, is reached, The goal is not for the pollock fishery to reach that
nuntber, but for the pollock fishery to minimize its Chinook salmon bycatch and keep the
amount of bycatch as low as possible,

*  When does the pollock fishery close?
o Response: The pollock fishery will close when sectors reach their seasonal pollock
allocations, when the seasons end on June 10 or November |, or when the hard cap for
Chinook salmon bycatch is reached.

¢ We would rather catch salmon than acquire it through food banks. Subsistence catch of salmon is
shared and contributes to our food supplies. Impostant knowledge, skilis, and values ars
associated with the way we barvest, preserve, and share salmon.
© Response; NMFS appreciates the comments that subsistence salmon have considersble
significance to individuals, their families, and their communities. The PSD program is
not intended to replace locally harvested salmon with cornmercial bycatch. The purpose
of the PSD progzam is to try to use salmon bycatch, which has almady been caught and
killed, for human consumnption if that salmon has been maintained in the appropriate
condition.

¢ Are the salmon distributed through the PSD program edible?
© Responge: Yes, the same processing and quality guidelines exist for the salmon as the
ather fish that the fishermen process. The food banks where the salinon are distributed
are subject to the State of Alaska's food safety regulations.

e A representative of Savoonga requested more information on receiving donated salmon through
the PSD program.
© Response: After the teleconference, Sarah Ellgen and Sally Bibb called and talked to
Ronnie Toolie of Savoonga about the PSD program. The contact information for the
representative of SeaShare, which distributes salmon donated to the program, was
ermailed to Mr. Toolie.

» During the June 1 tribal consultation, tribal representatives coramented on research needs and
asked questions on the cumulative impact of salmon interception in the False Pass salmon
fisheries, the information we get from Russia about chum salmon, ard the percent of Alaska
fisheries taxes used for research.



o Response: The analysiz will inclede escapement and harvest information for the Area M
fisheries, which are aiso known as the Falae Pass fiskeries, and information on the stock
of origin of chum sglmon canght in Area M. The analysis also will include what is
known about chum salmon released from Eussian hatcheries and the origin of chum
salmon canght in the Bering Sea pollock fishery.

The analysis probably will not inclnde information on fisheries taxes used for research;
however, this could change a3 the analysis progresses, Ag the action is not expected to
reduce landings, there is no expected impact on taxes derived from landed value and,
therefore, no specific need to detail the various State of Alaska taxes at this time. Almost
all of the state fisheries tax collections are General Fund tax collections and are
appropriated, including to fisheries research, during the annual budget process. The
collections and how they are shared with municipalities depend on the type of tax in
question. Information on the fisheries tax collections is provided in the Alaska Tax
Division 2011 Annual Repont;

e . alaska. poviiprogam

The Fisheries Regource Landings Tax, which is a tax on the pollock fishery authorized by
the Arrerican Fisheries Act and most applicable to the discussion of chuta bycatch, and
the State Fisheries Business Tax are shared with municipalities. The remainder of these
tax collections is retained by the State of Alaska as receipts into the General Fund. A
municipality could use its portion of these taxes to fund research; however, it is more
likely that it goes into the municipality's General Fund and any amonnt for fisheties
research would be pant of an appropriation in the municipal budget process. The State
collection goes into the State’s General Fund and could be allocated to fisheries research
as part of the amual budget process. Additionally, most municipalities that have fish
landing ports charge their own landing taxes as well as sales taxes, and large proportions
of the anrual budget for such locales can come from these taxes. Thus, municipalities
receiving these revenues could allocate monies to fisheries rescarch as part of their

annual budget pracess.

s NMFS should review the Alaska Sustainable Salmon Fand, which could fund research in the
Norton Sound and Bering Strait region.
© Response: The Alaska Sustainable Salmon Fund (AKSSF) comprises Alaska's allocation

of funds from the Pacific Coastal Salmon Recovery Fund (PCSRF). The PCSRF was
established by Congress in fiscal year 2000 to protect, restore, and conserve Pacific
salmon and steelkead populations and their habitats. Under the PCSRF, NMES pm\rides
funding to states and tribes of the Pecific Coast region to implement habitat restoration
and recovery projects that contribute to the susmblhty of lha spccm. For more
mfmnmtmn,mﬂmAKSSFwehsmm houtte s
NMES PCSRF wehsite at hitp:, TiOaa. g




Federal Subsistence Board
1011 B. Tedor Rd, MS 121
Anchorage. Alagks 99503-6190

RECEIVED
FWS/OSM11056/TT MAR 1 4 2017
Eri¢ Olsou. Chair . MAY 20 .
North Pacific Fishery Management Council

605 W. 4th Avenue, Suite 306
Anchorage, Alaska 99501-2252

Dear Mr, Qlson:

IheFedaalSMsmBomﬂ(Bomﬂ}ismﬁngtﬂsnpponuniwmpmideimmmmumd
recommendation on chum salmon bycatch in the Bering Sea/Aleutian Isjands (BSAI)
commercigl pollack fishery as the North Pacific Fishery Management Council (NPFMC)
prepares to select a preliminary prefamed alternative at its June 2011 meeting in Nome, Alaska,
ﬂwﬁumd,mmmisedofﬂlqkegbm] Directors of the U.8. Fish and Wildlife Service, the
Bureau of Indian Afairs, the Netiotal Park Service, the Buresu of Land Management and the |
USDA Forest Service, mda(hair&ppointedh}rthe&cmmﬁuoﬁhﬂnhﬁurmdAgﬁcuIW,
provides subsistence fishing op ities in Federal public watars in Alaska under Title VT of
the Alaska Nationa| Interest Lands Conservation Act (ANILCA).

'BycawhisofmmemtoﬂwBuardandﬂwaﬂ’mledRegiomlAdvborndumusbem
Wesmﬁhskacmmsdmmm:kxmimpnMWhﬁSMMnnmﬁxFedemﬂquﬂiﬁed
subsistence users in the Norton Sound, Yukon, Kuskokwiin, and Bristol Bay areas. Along the
Yukon and Kuskokwim rivers alone, there are E,Sﬂ[ihumehohhhmvillm Chum salmon
makcasig:iﬁmntmnnibtm‘nnmmewayofﬁfeufmmdinmm‘Almkn‘ssubsisteune
users, families and communities. The recent fall chum salmon runs in the Yukon River are of
particular concern. Iubothmmmm.subsislemhmmmmﬁcmddnetopour, lowet
ﬂmwagesizenmsmdfmhmmpaminmmmiatumeetmapmmgonh

At its May 2011 public meeting the Boardrevimed.discumdmdhemdpwlictmﬁmonymthe
various altematives under consideration in the NPFMC's revised Bering Sea non-Chingok

assist mépdlmkﬁsbuy flest to avold reaching the hard cap. This alternarive would provide a
better opportunity for increased numbers of chum salmon to reach Western and Interior Alaska
rivers to meet spawning escapement and provide for subsistence uses,



Eric QOlson ) 2

It also comes closest to the stipufation in the U.S./Canada Yukon River Salmon
signed in 2002, which requires the United States to increase in-river returng of Yukon River
ofigin salmon by reducing marine catches and bycatches of Yukon River salmon. The 50,000

dmhgmmtsmthis?mpmmntisaueand[mksfmw:dhﬂxmﬂsofyweﬂ'mm
signiﬁmmlyredmechumsalnmbycmintheBSAl pollock fishery.

Sincerely,

Tim Towamk
Chair, Federal Subsistence Board

¢c: Federal Subsistence Board members
theVirdm,AcﬁnchgimuIDimctor-BmmuﬂndianAffaim
Buan‘biey,StaleDireehur-Bm‘mofL&niManngemem
Sue Masica, Regional Director - Natlonal Park Service
Geoff Haskett, Regiongl Ditector « U.$. Fish and Wildlife Service

. Beth Pendleton, Regional Forester - USDA Forest Service
Palen'chot,DEpummntofﬂmln!uior,Almka
Peter J, Probasco, Office of Subsistence Management
Lester Wilde, Chair, Yukon-Kuskokwim Delta Regional Advisory Council
MRMM,WMMWMRWMWCWI
SueEMﬂninmer,Chair.EasEmhteﬁmAlaskaRegiumleisoryCmH
Molty Chythlook, Chair, Bristol Bay Regional Advisory Comnci)
Wmﬂlvmoﬁ,Chair.Sem:dPeninmthgiunaIMﬂmryCowil
CmaJ.CampbelLComnlimimer,AlasknDepmhnmIDfFishmdﬂm
JmW.Balsigw,AdnﬁnimmnAlaskaResion,NaﬁmuMmimFishmiﬁSeniw
mﬁdBﬂmDapmyAaﬁsmmSmm,OmmaudMU.S.Demtome



High Chineok salmon bycatch by pollock fisheries

Subject: High Chinook salmon byeatch by paliock fisherics RECE;VED

—_— From: George Lamont <lamoni. george(@yehoo.com>
Date: 3/14/2012 12:06 PM AR 14 20

To: “npime. commentsi@nosa. gov" <npime.comments@naas. gave

Attention;

The Tuiuksak Native Community Tribe, located in the southwest region of Alaska, is a
Federally recognized tribe, and is historically a subsistence dependent tribe, and has fished
for Chinock salmon as a resource for survival for centuries. The tribes position regarding the
yearly bycatch of Chinook salmon by the Pollock fisheries is to find a solution 1o reduce
Chincok salmon bycatch by the pollock industries. For over a decade, Tuluksak Native
Community has participated in Subsistence and Commercial Fisheries Ciosures by the State
and Federal Fish and Wildlife Services so as fo allow escapement of salmen to spawn. Now,
the Tuluksak Native Community feels that the North Pacific Management Council should also
do the same during the highest recorded Chinook salmon bycatch peaks, during the month of
october for 14 to 20 days for to allow escapement of the precious Chinook salmon resource
and for its survival as a species for generations to come. By continually allowing the pollock
fisheries to bycatch Chincok safman, the Councils are working towards the Wild Chinook
Salmons extinction and is genocidal towards the species. Therefore, Tuluksak Native
Communities position is for the Councils to aliow escapement of Chinook during the bycatch
recorded peaks by closures of the pollock fisheties during the month of October.

Thank you,
George Lamont, Tuluksak Native Community, Tribal Administrator

Tuluksak Native Community
P.O. BOX 85

Tuluksak, Alaska 99679
Phone: (807) 695-6420
Fax: (907) 695-6932

Aftn: George Lamont

enclosure; draft resolution

¢c: TNC Tribal Council

= Dratt Resolullon.jpg

1of2 37142012 12:58 FM



High Chinook salmon bycatch by pollock fisheries

mu:i: mm CO () L]J
Phone: {SIT) 95 56470

Farc: 907} 635692
AESOUSTION # 12-03-02

& RESOUUITION PROMOSING & MEASUIRE YO AEDUCE CHINGOXR SAUNDN BYCATCH N THE BERING SEA
POLUOCK FISHERY DY SEASONAL CLORURE GF AREAS WIIRE HIGH THIROON SALINTRN BYCATCH
DCCURS DURING THE MONTH OF OCTORER.

WHEREAS! the TIRUKSAK HATIVE COMMUMTY & an Akt Nxtive Wilege and Trba that & Fadorafly
mecagniresd: and

WHEREAS; the Vilkags Councll b tha govemning body for TULLHESAK MATTVE OOMMUNITY; and

WHENEAS; the TULUKIAK NATIVE COMMURITY harvests Chinovi sabmon For preservation a5 3
Rialsturics raoEice sripoomatly; dmd

WAHEREAS; the TULUKSAK MATIVE COMMINHTY ralies on th haryast of Crinowsh saimon for winter
onaemgton, snd

WHEREAS: tha High Seas Policck Fshery are bycatching Chinook safmon st wn alanming rate daring the
month ef Oetaber yomrky: and

WAHEREAS) tha pearily byesixh by tho Alsska Hiph Seaa Fisharies b ak ks highadk posk dureg the month
of Derober, and

WHEREAL vo Tirnit tve Chinouk eplmon byestek in the Baring Sou Podook Aoy, the Daning Ses
Pollack Fithery, srad North Pacific Fishery Managament Council, mast aflow o cosure for two weoks ot
i cfmys durtag tha month of Octobet, sid woldd altow avaiding Chinook splman bycattiy ard f’A\

WHEREAS; e cimusre of 2 weeks t0 20 duys will aliow Chinaok s2lvon bycatch sacapernent doring
tho highost podls recgrded, snd;

NN THEREFORE OE IT RESTLVETY; Hart the Chinnck seimon byortch b Emited by ciosure of tha
Buriltiy Sem Polinck Fixhery for 3 waaks t 30 Jdirys during highest inatoh peaks, during the month of
October 25 reconded graghically by the Naleaad Oceanlc ond Atmossheris Adodnbstrintion’s, Dlava

Soam.,
CEAPTFFICATION
This will cortify that tho foregoiag resstution was 2pprrved by action of 2 ma|erfty of Tidukssk Caunch
Trovivers, during b duly constitemd maating heldd this Doy of 5 20LE with
cuarum baving btn estabiished and rembers praseat and vottng vt followdng oianmers
Yes,  wo,  phaont,
Slgnad by Attest b
—Attachrnents:
Draft Resclution.jpg 106 KB

Zof2 3/14/2012 12:58 PM



Wortd Wildiife Fund
Arctic Field Program

405 G. Stree!, Suite 303
Ancharage, AK 29501 LISA

Tal: (907T) 275-5604

Feug (807) 270-5508
www,wordwidNfe.org
March 2¢, 2012
Mr. Eric Olson Dr. Jim Balsiger
Chair Regional Administrator
Worth Pacific Fishery Management Couneil NOAA Fisheries, Alaska Region
605 W. 4 Street, Suite 306 709 W. 97 Street
Anchorage, AK 99501-2252 Junean, AK 99802-1668

Re: Chum Salmon Byeatch Item C-2
Dear Mr. Olson and Dr. Balsiger,

On behalf of World Wildlife Fund (WWF) I submit these comments on the Bering Sea Aleutian
Islands (BSAI) chum salmon hycatch reduction meazures being considered by the North Pacific
Fishery Management Couneil (Couneil),

Chum salmon funiction as eritical ecosystem components and comprise a crucial food source for
mdigenous peoples. Chum salmon abso play 3 vital role in the econemic viability of communities on
both sides of the Bering Sea, providing impottant commercial opportunities in fisheries they support
as well as a source of protein for local user groups, WWI also acknowledges the impottance of the
BSAI Pollack fisheries in feeding the global marketplace, and forther recognizes that the Pallock
fichery must be allocated a portion of the annval churm salmon eateh in order to operate. As you know,
allocations of chum salmon are also neaded in Alaska and Canada by directed commercial fisheries,
subsistence harvesters, recreational users, and far ecosystem integrity.

WWF recommands the Council take switt action to permanently and significantly reduce the bycatch
of chum salmon in the BSAI Pollock fishery. Nearly one year has passed since the Council took up
initial review of this tapic. WWF does not believe that tiv: Voluntary Rolling Het Spot (VRHS)
system alone iz adequate to control chum bycatch. High bycatch levals continue to be a prablem even
with the VRHS system in place. It is the view of WWT that at this time, we must move beyond the
stotus quo. A combination end appropriate use of time/area closures, bycateh reduction devices, and
wriggerfhard caps oh chum bycatch, in addition te the VRHS, could resull in levels of bycatch that are
significantly lower than those levels currently proposed in the Environmental Assessment (EA). Swift
action is also nesded to prevent a repeat of the chum bycaich levels of 2011, Chum salmon bycatch in
2011 was abmost 200,000 fish, a nearly 1400% increase from the year before, and a total number that
exceeded more than the last four years of chum bycatch combinad.

WWE recommends the Councilt develop adaptive management measures that can regulate chum
salmon bycatch in a manner that will be responsive te years of varying abundance. The use of a hard
cap would have helped to reduce the exorbitant chum salmon canght in the Pollock fishery in 2011,
but in other years & hard cap would have done little or nothing to reduce chum bycatch, A hard cap
can be an effective togl if it is responsive to the abundance of chum, i.e., if it is set low enough to
reduce impacts on those chum runs with yield concerns, and is implemented in conjunction with other
management taols, such as praduated frigeer levels and time and area closures.

WWF further recommends the Council develop management measures that can regulate chum szlmon
byeatch amounts in years when Chinock salmon levels cannot meet the needs of subsistence users.



For sarty years now, Western Alaska villages have been plagued by low Chinook salmon retums.
Additionally, chum salmon remains g yield concern for Netton Sound, and the Yukon and
Kuskokwim Rivers had yield concerns until very recently. Thus, the Couneil has a responsibility to
address the issue of chum salmon bycatch especially during times of low Chinook retums.

At the Jime 2011 Council meeting in Nome on the issue of addressing non-Chinook bycatch, many
people from: Western Alaska axprussad hardships due to Jower returns of chum salmon. Their
concems were also expressed in a resolution from the Federal Subsistence Beard, who wrged the
Council to adopt a hardcap of 50,000 salmon after numerous Federal Subsistence Regional Advisory
Council’s and ribes passed resolutions for a hardeap of either 50,000 or 15,600 of non-Chinook
salmon. While we do nat speak for the tribes, their vaice must be heard on this issue. Therefors, we
urge the Council to consider adding options to the analysis that reflect the desires of the subsistence
community, while at the same tims not delaying action.

The BSAi Pollock fishery is certified by the Marine Stewardship Council (MSC), and it is imporeant
for the industry to continue to sirive towards reducing its cateh of non-target species under MSC™s
Prineiple 3. The MSC logo helps consumers worldwide to identify Alaska pollock as a sustainable
seafood product, and it is important for the industry to continue to commit to the reduction of byeatch
and ecosystem impacis under the banner of MSC.

Given the global reach of WWF, we would like to emphasize the necessity for the Council to take an
international perspective in its deliberations on solving the ¢hum salmon bycatch problem. Current
stock of origin science indicates that a large propartion of chum salmon captured in the BSAI Pollock
Bshery are of Japanese or Russiar origin. There is speculation that a large propartion of this bycatch
is fish originating from hatchery production. However, these two observations are Irrelevant in the
context of reducing chum salmon biycatch, because a Pollock trawler or fishery abserver cannot
distinguish between an Asian hatchery chum and an Alaskan wild chum, While chum bycatch may
partly consist of hatchery fish, this does not mean we should wait to take steps to protect vulnerable
wild stocks, Without mare standardized and regularly analyzed stock of origin data, # would he
inapproprinte to simply pass off chum salmon bycatch as inconsequential or disposable in fight of a
perceived high proportion of hatchery or foreign fish. Further, while genatic stock of origin data hes
shown that Western Alaska chum are more prevalent in the June end July Pollock fisheries, it s
impartant te make sure that total chum bycatch is down as this fishery is important for communities
on bath sides of the Bering Sea, The North Pacific Fishery Management Council should take
international leadership m reducing salmon bycatch, no matier the stock of origin.

In conclusion, WWF urges the Council to take action to implement management measures that will
reduce all chum salmon bycatch in the BSAI Pollock fishery during years of both low and high chum
and Chinook sbundance. This reduction will benefit other chum salmon user groups and help maintain
maring and wrrestrial ecosystem function,

Thank you for your time and consideration of these comments.

Respectfully,

Hottran V- 8 o ston_

Heather V. Brandon
Senior Fisheries Officer
Arctic Field Program
World Wildlife Fund



Bering Sea Fishermen’s

Association of Village

Council Presidents Association
March 20, 2012
Mr, Eric Olson, Chair Dr. Jim Balsiger, Regional Administrator
North Pacific Fishery Management Council NOAA Fisheries, Alaska Region
605 West 4" Avenue, Suite 306 PO Box 21668
Anchorage, AK 99501 Juneau, AK 99802

Re: Agenda Item C-2 Initial Review Draft BSAI Chum Salmon Bycatch EA/RIR
Dear Mr. Olson, Dr, Balsiger and Council members:

We are submitting these comments on behalf of the Association of Village Council Presidents (AVCP),
Bering Sea Fishermen's Association (BSFA) and the Yukon River Drainage Fisheries Association
(YRDFA). AVCP is a tribal consortium of the fifty-six tribes of the Yukon-Kuskokwim Delta region.
BSFA is a non-profit extension service organization serving the needs of Western Alaska commercial and
subsistence fishermen. YRDFA is an association of commercial and subsistence fishers on the Yuken
River.

We are still in the process of reviewing the EA/RIR and may provide supplemental comments during the
Council meeting in Anchorage, We appreciate the time and effort NMFS, Council and ADF&G staff have
put into the Environmental Assessment (EA) and Regulatory Impact Review (RIR). We appreciate the
changes which have been made to the analysis since the last draft was presented to the Council in June
2011,

As you are aware, the region our organizations serve is home to some of the world's most magnificent
salmon resources. These salmon provide a primary source of food for humans and the dogs which are
essential to the continued viability of the subsistence way of life in Western Alaska, Chum salmon are a
critical component of the subsistence way of life in our communities, increasingly so in the recent years of
Chinook salmon shortages. Chum salmon also represent the only resource for a directed commercial
fishery in recent years in some regions, and this commercial fishing income is one of the cml}' means of
cash income available to many in our villages, Salmon represents an essential part of the culture, diet and
economy in our region.
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The chum salmon population is already fully allocated. Chum salmon taken in the pollock fishery
subtracts from that full allocation, and irpacts users who depend on this resource for their sustenance
‘and livelihoed. While returns have been good in most regions in recent years, chumn fisheries {commercial
and subsistence) in Western Alaska are in the process of recovering, While we do not know the exact
cause of the crashes, or what may help or hinder recovery, mortality from bycatch is certainly a piece of
the equation. It is critical that a management measure is put in place to ensure that the pollack fishery
does not inadvervently stop the recovery of chum populations to allow their historic levels of harvests
{commercial and subsistence). The purpose of 2 limit on bycatch is to keep chum interception from
growing, and to provide the incentives to keep the interceptions at low levels. Over time, this will
benefit chum salmon users.

This issue also poses significant environmental justice and social justice concerns. The vsers of Western
Alaska chum salmon predominately are Alaska Native, poor, a minority, with cultures that will be
harmed if there are fewer fish to harvest. The social justice consideration of risk swings toward favoring
them over the pollock industry, which is newer, richer, and more powerful socioeconomically. This issue
pits the largest commercial fishery in the United States against the economically poorest group of
subsistence users.

Environmental and social justice means that when there is uncertainty of great risks, the costs of
minimizing those risks should be disproportionately carried by the user that is socio-economically large,
mainstream, and recent, rather than the user that is socio-economically poor, minerity, and traditional, It
is already established that chum salmon is a prohibited species in the pollock fshery. It is well established
that the subsistence users of chum salmon are among the poorest minority populations in the United
States, dependent on fragile, valuable cultural traditions and dependent on marginal commercial salmon
fisheries, which can be ¢asily disrupted by a losing few thousand fish to a local stream systems, This could
occur on 2 high bycatch year, or even a lower bycatch year in which many chum salmon from the same
stream are taken, Under Executive Order 12898, federal agencies are required to “make achieving
environmental justice part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs, policies, and
activities on minerity populations and low-income populations in the United States and its territories and
possessions.™ This indicates that the burden of risk to chum salmon based on a lack of certainty around
the impacts should be borne by the pollock fishery, not by the chum salmon-dependent communities of
Western Alaska,

In addition to our general comments about this action, we have several specific comments about the
RIR/IRFA:

L. Hiria a W

* Executive Order 12858 (February 11, 19943 § 1-10L.
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Minimizing bycatch of chum salmon is extremely important given the relatively small sizes of chum
salmon escapements to key stream systems in Western Alaska. Because of small escapements, a bycatch
of even several thousand fish may inadvertently take the lion’s share of escapement to a stream system
essential to the economic survival of villages.

The current analysis, however, continues to assess impacts on a Western Alaska-wide basis. While we
understand that the current chum salmon genetic baseline does not allow for separaticn of Western
Alaska stocks, this masks impacts on smaller, weaker stocks, For instance, Norton Sound chum sakmon,
which have suffered severe declines, are included in a coastal Western Alaska grouping, By assessing
impacts on the regional scale suggested by the stock groupings represented in the genetics, the analysis
underestimates the impacts on weaker stocks. This ignores the fact that impacts could be much greater in
regions with smaller run sizes and weaker stocks, i.e. Norton Sound, particularly if bycatch is not evenly
distributed by region.

We concur with the statement on page 207 of the RIR;

..-in some instances the returns of chum salmon to a particular river system in western Alaska are
also relatively small with respect to the aggregated overall run size... It is possible that even a few
thousand returning fish may be critically #nportant to one specific stream system. Even the
relatively small numbers of estimated adult returning salmon predicted herein may be of a level of
importance to a spedfic area that is in excess of what the analysis is capable of identifying. Thus,
there are inherent benefits to the health of the salmon resources of western Alaska from even
small numbers of returning salmon... even a few hundred fish, and a few hundred dollars from
those fish, may be critically important in many villages throughout western Alaska.?

However, this point is superseded by the citation threughout the analysis of “impact rates” on Western
Alaska stocks, For instance, on page 317, the average impact rate for Coastal West Alaska for 2004-2011
is cited as .49%.’ Throughout the analysis the impact on Coastal Western Alaska and the middle and
upper Yukon is referred to as “low.” This severely underestimates the potential impacts to smaller stocks.

To illustrate this poine, and provide data which should be incInded in the EA/RIR, Tables 1-4 illuserate
the relative small sizes of chum salmon escapements within particular stream systems in Western Alaska
¢1990-2009),

Table 1 shows estimated chum salmon escapements in Norton Sound, an area suffering from such severe
chum salmon shortages that subsistence fishing in areas like Nome has been drastically curcailed. The
median returns of chum salmon in the rivers in the Nome subdistricts have been small relative to the sizes
of chum salmon bycatches in the pollock fishery, such as 1,914 chum salmon (Sclomon River), 4,552

? National Marine Fisheries Service, Initial Review Draft Regulatory Impact Review/Initial Regulatory Flexibility Analysis,
March 2012 at 207 [hereinafter RIR/[RFA],

? North Pacific Fishery Management Council and National Marine Fisheries Service, [nittal Review Draft Environmental
Assessment, March 2012 at 317 [hercinafier EA).
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chum salmon (Bonanza River), 6,333 chum salmon (Sinuk River}, and 3,339 chuwn salmon (Nome
River).

Table 2 shows the chum salmon escapements in the Kuskokwim Area, While the Aniak River showsa
relatively large median escapement (408,830 churn salmon), mast other systerns are much smaller, such
2s 3,885 chum satmon (Upper Takotna), 28,832 (Mldd.lt: Fork of the Goodnews River), or 13,658 chum
salmon(Tuluksak River).

Tables 3 and 4 illustrate escapements of fall chumn salmon (Table 3) and summer chuin salmon (Table 4)
in the Yuken drainages. Relatively modest median escapements of fall chum saknon are found in some
key spawning areas, such as 18,022 chum salmon (Toklat River), 17,572 chumn salmaon (Delta River), and
59,781 chum salmon {Sheenjek River}, Modest runs of summer chum salmen are also found in some key
systems, such as 13,583 chum salmon {Kaltag Creek), 31,621 chum salmon {Gisasa River), and 49,140
chum salmon (Nulato River).

In looking at run size impacts it is also critical that subsistence harvests by villages occur in relatively small
areas near communities, Small local stream systems like those illustrated in Tables 1-4 commonly provide
the salmon for these villages. Relatively large bycatches that inadvertently remove salmon from these
small returns can inflict substantial damage on these traditional subsistence uses, as stated in the RIR.

In conelusion, the statements in the EA/RIR that run size impacts are low are misleading, ignore critical
differences in run sizes within the region, and should be removed from the EA.

A significant area which bas not been addressed in the current EA/RIR is the predictions for increasing
demand of chum salmon for subsistence food throughout the Arctic-Yukon-Kuskokwim (AYK) region,
As chum salmon becomes an increasingly important food source for villages the need for tighter bycatch
restrictions becomes significantly greater. We have attached a letter from Rabert Welfe, PhDD, one of the
study authors, summarizing the results of the study as well as the full report, This is critical information
and is directly relevant to the issue of chwm salmon bycatch and should be included in the next draft
analysis.

In closing, chum salmon are incredibly important to the AYK region, and will kikely become even more
important as 2 source of food in the future. While some chum salmon populations currently seem to be
recovering, it is critical that measares are put in place now to ensure that bycatch of chum salmon is
limited and that these stocks can recover and flourish in the future. We urge the Council to act now to
put management measures in place which will reduce byeatch of Western Alaska chum salmen.

Thank you for your consideration of these comments. We look forward to continuing to work with you
to ensure management measures are in place to consistently reduce chumn salmon bycatch in the Bering

Sea pollock fishery.
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Sincerely,

Myron P, Naneng, Sr., President

Assodiation of Village Council Presidents %)\LK.S):&MJ)
Karen Gillis, Executive Director
Bering Sea Fishermen's Association

Rebecca Robbins Gisclair, Policy Director
Yukon River Drainage Fisheries Association

Encl.
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Table 3. Yukon River Fall Chum Salmon Eacapement Gounts’
By Straatn Systam, Area, and Managsment Subdigkict
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_Table 4. Yukon River Summar Chum Salmon Escapament Counts'

By Siream Systam, Area, and Management Subdigtrict
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Sources for Tables 1-4

Bergstromi, D.]., D.F. Evenson, and E.]. Newland. 2002, Yukon River stunmer chum salmon stock
status, 2009; a report to the Alaska Board of Fisheries. Alaska Department of Fish and Game,
Special Publication No, 09.22, Anchorage.

Estensen, ].L., D.B, Molyneaux, and D.]. Bergszrom. 2009. Kuskokwim River salmon stock status and
Kuskokwirm area fisherles, 2009; a report to the Alaska Board of Fisheries. Alaska Department of
Fish and Game, Special Publication No, 09-21, Anchorage,

Hayes, §.]., F.J. Bue, B.M. Borba, K.R. Boeck, H,C. Carroll, L, Boeck, E.], Newland, K.]. Clark, and
W.H, Busher. 2008. Annual management report Yukon and Northern areas 2002-2004, Alaska
Department of Fish and Game, Fishery Management Report Ne. 08-36, Anchorage.

Menard, )., and D.]. Bergswrom. 200%a. Norton Sound Subdistrict 1 (Noame) chum salman stock status
and action plan, 2¢10; A report to the Alaska Board of Fisheries. Alaska Department of Fish and
Game, Special Publication No, 09-20, Anchorage.

Menard, ]., and D_]. Berpstrom. 2009b. Norton Sound Subdistrict 2 (Golovin) and Subdistrict 3 (Moses
Point} chum salmon stock status and action plan, 2010; A report to the Alaska Board of Fisheries.
Alaska Department of Fish and Game, Special Publicaton No. 09-19, Anchorage.



Robert ], Wolfe
1332 Corte Lira, San Maroos, CA 92069
760-734-3863 wolfeassoci@cox.net

March 20, 2012

Association of Village Council Presidents, Bering Sea Fishermen’s Association, and
Yukon River Drainage Fisheries Association

c/o Becca Robbins Giselair

Yukon River Drainage Fisheries Association

725 Christensen Dr,, 5te. 3-B

Anchorage, AK 99501

Dear Ms Gisclair,

This letter js in response 1¢ your query regarding information on demand for chum salmon in
the Arctic-Yukon-Kuskokwim (AYK) area of western Alaska. In particular, is subsistence
demand for chum salmon projected to increese in western Alaska villages in future years?

There is a recent statistical model designed to predict future subsiztence demand for salmon
in western Alasks, presented in “Salmon Harvests to the Year 2050:; A Predictive Model for the
Yukon, Kuskokwim, and Norton Sound Drainages in Alaska,” by Robert J. Wolfe, Gunnar
Knapp, William Bechtol, David Andersen, end Cheryl Scott, Arctic-Yukon-Kuskolowim
Sustainable Salmon Initiative, Project Final Produet, June 2011. A nine-member expert panel
developad the model to examing the future of salmon fisheries in western Alaska, Because it is
new, the paper likely was not available to the writers of the Bering Sea Non-Chinook Salmon
Bycatch Management Repulatory Impact Review. I have included a copy of the research paper
with this fetter.

The model of subsistence demand shows a range of potential cutcomes depending upon
future conditions of human populations, household incomes, community cultural composition,
and other factors. According to the model, subsistence demand for chum salmon increases in
western Alaska under many plausible future scenarios. That is, chum salmon becomes more
important over time as a subsistence food for villages in western Alaska under these scenarios,
These gutcomes are iilustrated in the foltowing graphs (Figs. 7-9, 11) that show the predicted
subsistence demand for chum salmon under four scenarios, called Low, Intermediate One,
Intermediate Two, and High (taken from the paper). The numbers of fish are presented in Table 1.

For example, In the Inlermediate Two scenario (desctibed below), chum demand increases
from 24,648 10 37,437 fish (51.9%%) in Norton Sound, from 83,511 to 123,795 fish (44.8%) in the
Kuskolowim Area, from 104,817 to 166,678 fish (59.0%4) in the Yukon drainage of Alaska
(summer ¢hum), and from 69,011 to 82,305 fish {19.3%) in the Yulcon drainage of Alaska (fall
chum) (Figs. 7-9, 11; Table 1). In the Low scenario, the demand for chum appears relatively
stable or in decline, but in the other scenarios, the demand for chum increases (the exception
being for fall chum in the Yukon drainage, which shows mixed trends in demand). Crverall, these
outcomes suggest that subsistence demand for chum salmen increases under many plausible
future conditions within western Alaska villages. That is, chum selmon becomes increasingly
impottant as a food source.
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Table . Predicted Subsistenca Demand for Chum Saimen’
Sranarios Scanarfas
Intenmediate Intenmediale Intermediate Intermediata
Low Onea Tunz High Low Cina Two High
Morlon Saund Huskiokwim Aroa
20010 2,064 24,050 24548 25884 210 8o 188 83,058 85,511 80,702
2015 23,002 24 BTE 25 830 2333 20s  7R.514 85,145 29,405 o8 805
20 22,885 26,623 a7z A0.727 2020 7R.053 ar 2 83,611 107,152
Ny ZavTa8 26,30 28,586 33174 2025 TH &8 B9 222 a7 648 115,197
2000 X852 27,238 30188 8.5 2080 T8I 1,832 102,388 125497
235 22800 25,180 31,868 w02 2055 78, 7B4 294,084 107,364 135.840
240 228y 29,088 33,835 42,456 2040 V5075 B3,650 112,583 147,385
2045 22788 0,011 354991 48,089 24 74,420 80,078 115,058 150,861
2050 22811 30,930 ar4ar 0,068 20850 7A.01 104,583 123,785 173,482
Yukon Dreinega (Alszks) Summer Chum ‘Yukon Derainage (Alasks) Fal Chum
2010  9a 487 101,880 84817 110243 2010 85,757 28,820 88,011 73,513
2ME  BAGEE 104,892 119618 111720 2015 63591 65,838 70863  BO,322
) 54,903 188,542 034 134,128 2020 B1.473 85, 60o T2 104 A7 627
225 54,680 f12,158 123,847 147,204 2023 SB3TT 62,827 3,519 95,457
2030 100672 116,322 11,008 161 888 2090 ST 42 82,078 74,900 104,113
20358 1M e {0782 138,850 175,078 2035 55,581 f.0E 74,813 113,881
2040 102921 125514 147,593 983088 2040 52833 £1.051 78,385 124,830
2045 103,007 130,582 158, 74% 248,104 2045 B2174 B0, 2T B0, 250 137, 185
250 105,024 135,671 168,678 238338 2050 50,685 50.5084 82 305 151,029
' Sounce: Wolfe, Knape, Bechicl Andarsan, &nd Scoif (2011)




The attached paper explains the basis for the modei’s predictions. In sum, wild food
production at the village level is related to factors such as monetary income, cultural composition
of consumers, size of village papulatians, amd geography, so statistical equations can be created
for estimating (that is, inferring) subsistence production based on these factors. We developed
statistical relationships into a predictive model of demand for salmon, assuming that past
relationships ameng factors continue into the future. No ong can predict with surety the trends in
human populations, household incomes, the relative composition of available salmon varieties,
and so forth. Accordingly, the model allows for varied assumptions on potential future conditions
of these factors and predicts what the future demand for salmon would be conditional on those
assumptions,

The two intermediate scenarios (Intermediate One, Tntermediate Two) assume that human
populations would change at rates of the middle projection of the Alaska Department of Labor
(shown in Fig. 2). Income (per capita) was assumed fo increase by 3.0% or 5.0% for each five-
year pericd, representing modest gains by households in employment. The culfural composition
(percentage of Alaska Natives) of communities was sssumed to either decrease by 1.0% or
remain unchangad each five-year period, representing no or modest in-migration or out-migration
into the AYK region. Sled dog populations were assumed to either decrease or increase by 2.0%
each five-year period, representing modest changes in sled dog numbers, The relative proportion
of salmon in wild food diets was assumed to either stay the same or increase by 1.0% each five-
¥ear period, representing no or small changes in preference for salmon over gther wild foods. The
relative composition of salmon species in the village catch was left unchanged,

Fig. 2. Popukation Projections to 2080
of Villagea Harvesting Salman, AYK Region
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By contrast, the low scenaric assumed that human pepulations would change at the rates of
the low projection of the Alaska Department of Labor. Incomes were assumed to substantially
increase (8,0% per five-year period in villages and 6.0% per five-year period in Bethel, Nome,
and Fairbanks), representing substantially higher employment and eamings in villages, town, and
cities. The cultural composition (percent Alaska Watives) of rural communities was assumed to
decrease by 1.0% each five-year pericd, representing modest in-migration of non-Natives into the
AYK region. The numbers of sled dogs were assumed to decrease by 2.0% each five-year period,
representing medest deckines, The conttibution of salmen in dog diets was assumed o decrease
by 1.0% each five-year period, representing modest shifts to store-bought dog food. The relative



proportion of salmon in wild food diets was assumed to stay the sams, representing no change in
preference for salmon over other wild foods. The relative composition of salmon species was left

unchanged.

The high scenario assumed that human populations would increase at the rates of the high
projection of the Alaska Department of Labor, [ncomes were assumed to remain imchanged,
representing unchanged employment patterns in villages, town, and cities. The cultural
composition {percent Alaska Natives) of communitics was assumed to remain unchanged,
representing no net gains through in-migration or gut-migration into the AYK region. The
numbers of sled dogs was assumed to increase by 10.0% cach five-year period, representing a
resurgent interest in dog recing and iransport, similar to the trends of the 1970s. The contribution
of salmon in dog diets was assumed to increase by 2.0% each five-year period, representing shifts
away from store-bought dog food due to lower disposable incomes. Salmon’s conteibution in wild
food diets was asswined to increase by 1.0% each five-year period, representing shifts in food
preferences toward salmon over other wild foods. The relative composition of saimon species was
left unchanged.

The attached paper provides more details on the model, scenarios, and predictions of demand
and harvests, including commercial production of salmon. It also pravides predictions for other
salimon species (Chinook, sockeye, coho, and pink) harvested within villages of western Alaska.
The predictions of chum demend presented in the above figures assume that this mix of salmon
species remains stable. However, should Chinook stocks decrease in the future (leading to smaller
subsistence ¢atches of Chinook), then the demand for other species such as chum salmon would
increase even more in the vitlages of western Alaska

In conclusion, assuming the assumptions of the mid-scenarios are plausible, chum salmon is
predicted o grow in importance as a subsistence food in wegtern Alaska, An analysis of potential
impacts on subsistence fisheries by other economic activities (such as bycatch management in the
pollock fishery) would be on selid ground to assume an increasing importance ¢f chum salmon as
2 subsistence food source to the villages of western Alaska, at least to the year 2050,

['hope this short letter provides answers to your query. Please let me know if you have any
additional questions regarding these research findings.

Sincerely,
6?6%

Robert I, Wolfe
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Introducton

This paper predict potential future salmon karvesis to the year 2050 in the Yukon,
Kuskokwin, and Notton Sound dininages of Alaska. The predictions derive from medels of
salmon runs, subsistence salmon demand, and commercial salmen praduction developed by an
expert panel of fisheries biclogists, anthropologists, and ecenomists. The work addresses regearch
questions about the fiture of salmon fisheries posed by the Arctic-Yukon-Kuskokwim
Sugtainable Salmon [nitistive {AYK-85I), a research-restoration organization concerned with the
sustainability of salmon fisheries in Alaska.

The Arctic-Yuken-Kuskokwim region (AYK) includes the Yukon, Kuskokwin, and Noron
Sourd drainages of Alaska (Krueger and Zimmermean 2009) (Map 1). Salmen and other wildlife
have been critical io the survival of the people in the AYK. region for thousands of vears, In
recent decades, residents of about eighty communities have harvested salmon for subsisience
purposes in this region, primarily as food for families and secondarily for feeding sled dogs
{Wolfe and Spaeder 2009). The salmon runs also have been harvested for commercial sales and
sport use (Knapp 2009, The commercial fisheries have penerated inconte to local residents
throuph the sale of fish to middlemen buyers and through employment in fish processing,
Historically, the AYK region has bad a mixed, subsistence-cash economy where many families
survive throuph subsistence harvests, commercial fishing, and wage employment.

Salmon returns to the AYX region have been variable in recent decades. Between 1997 and
2002, unexpected declines in salinon rung prompted fifteen disaster declarations within lecal
watersheds by the povernor of Alaska and federal agencies (Krueger et al. 2009), While some
runs have iroproved sinee 2002, others have remained at low or uncertain levels. Thesa conditions
have ¢reated hardships for the people and communities dependent en salmoen, Comenercial
salman production has fallen with fewer active commercial fishers and buyers, and reduced
eamings. Subsistence production for dog feod alse has fallen substantially with less available
salmon and fewer local dog teams. Subsistence production for humsan food has continued, albeit
with greater costs and local shotrtages for fishing fanmlies,

Io response to salmon declines, Alaska Mative regional argenizations joined with state and
federal agencies to form the AYK Sustainable Salmon Initiative {4 YK-85T}, a partnership far
research and restoration®. To understand trends and causes of variation in salmon ficheries, the

' Robert 1. Wolfe and Associatss, San Marcos, CA.

? University of Aleska Anchorage, Institute for Social and Exonomic Research, Anchorage, AK.

! Bechtol Research, Homer, AK.

* Research North, Fairbanks, AK.
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* The partnership includes the Association of Village Council Presidents, Tanane Chiefs Conference,
Kawerak, [nc., Beeing Sea Fishetmen's Association, Alaska Departnent of Fish and Game, Nattonal
Oeeanic and Abtmospheric Admivistration, and LS. Fish and Wildlife Scrvies.



AYK-SSI Research and Restoration Program advaneed a general hypothesis about future harvests
for additional study:

In the AYK region, human populations will increase over the next fifty years, but alternative
affordable food resources will become more available, causing fishing and harvest to remain
the same or to decline, (A YK-551 Research Framework No. 2, Human Systems and
Susrainable Salmon: Soclal, Economie, and Political Linkages).

This hypothesis asserts that furure harvests will be influenced by increasing human populations
and greater availability of store-bought foods, with overall stable or downward trends in
subsistence salmon harvests in the AYK region.

Map. 1. Arctic-Yukon-Kuskokwim (AYK) Region in Alaska

The AYK-55] Research Program charged a nine-member expert panel to examine the future
of salmon fisheries in the AYK region with this hypothesis as a starting point. The panel
consisted of the authors of this paper, as well as Keith Criddle, University of Alaska Fairbanks,
School of Fisheries and Ocean Sciences, Caroline Brown and James Magdanz of the Alaska
Department of Fish and Game, Division of Subsistence, and Joseph Spaeder of AYK-55L The
charge was to develop a mode! that might deseribe future harvests in the AYK region,

This paper presents the results of that work, including a predietive model of factors and
conditions that potentially affect future salmon harvests in the AYK region, As illustrated in Fig,
1, the predictive model contains three main components: (1) salmon run simulations, (2) a
subsistence demand component, and (3) a commercial harvest component, The salmon run
simulations provide scenarios for future run returns based on annual variation of past runs and
assumed mean abundance levels. The subsistence demand component predicts future demand for
subsistence salmon based on anticipated changes in community populations, mean incomes, and
other factors. The commercial harvest component predicts future commercial harvests for years
with harvestable surpluses (after escapement and subsistence demand is sufficiently met). Each
component of the predictive model is described below, Findings of the predictive model are then
presented, representing scenarios of potential future salmon harvests in the AYK region under
alternative conditions. The paper ends with a discussion of the findings and conclusions.
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Fig. 1. Concepmal Framewntk for Analysis

Salmon Run Simulations

Paramount to futire salmon harvests in the AYK region is the availability of salmon, If
salmon runs are insufficient to provide harvestable surpluses, fishing must be restricted to achieve
escapement goals. Histerically, the AYK region has supporied harvestable runs of six salmon
varieties — Chinock (Kuskokwim, Yukon, Morten Sound), sumumer chum (Kuskokwim, Yukon,
Norton Sound), fall churmn {Yukon), sockeye {Kuskolowim, Narton Sound), coho (Kuskelkwim,
Yukoen, Natton Sound), and pink (Kuskokwim, Yukon, Norton Sound). Run abundance has
varied by area, year, and variety. Overall, the region’s commercial fisheries have primarily
targeted Chinock and chum with a lesser focus on sockeye, cobo, and pink. Comunercial fisheries
generally have been larger in downriver areas than upriver areas. The Yukon and Kueskolowim
systems bave been substantially reore productive than the Norton Scand systems. All salmon
varieties are harvested within local subsistence fisheries, bus the species composition and volume
of hatvests vary substantially by atea Sport fishing has primarily tarpeted Chinock and coho,
with catches relatively modest compared with subsistence and commerncial takes.

The run simulations divide the salmor runs in the AYK region into 23 salmoz stocks defined
by area, species, and run timing (Table 1). For our purposes, “stock” simply refers to a salmoan
variety within a management area (a river segment or combination of subdistricts). Our analysis
assumes that the current general gengraphic distribution of salmon varielics continues into the
fiture. The Lower Kuskokwim includes barvests from Eek to Tululsaic The Lower Yukor
includes barvests in management subdistricts Y 1Y, Northern Nerton Sound includes barvests
troim Elim to Beevig Mission, incloding Port Clarence,



Table 1. Salmon Stocks Represented in Run Simulstions
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The data wsed for simelatiag fature salmon returns was compiled from published reperts and
personal communications on harvests and escapements in the AYK region’. Time seties of
potentiai total returms were reconstrocted uging the available date. Run reconstructions (e.g., Star
and Hilborn 1988; Mundy et al. 1993) are spmmations of observed or estimared escapements and
fishing remevals of particular stocks throughout their drainage:

(Toral Return), = Llesc)y + Zsublp + L{com)y + Z(rec)y.

where | indexes a stock of salmaon in a particular area, § indexes the tributaries for which
escapeinent estimates are racked, & indexes fishing zones for which subsistence, commercial, and
sport catches are tracked, and f indaxes the year. Because some of the fime series were
inconsistent and discontinucus (i.e., the ributaries monitored and methods used to estimate
escapement within management areas were ol congsistent and catches were subject to
manapement decisions 1o open or close the fisheries), reconstucting the runs required two
modifications to the basic equation. Inconsistencies in the escapement data were addressed by
replacing missing vahues with random dmws from log-narmal distributions based on the means
and standard deviations of log-mransformed values of available data in each time series. Binomial
distributions were used to characterize the Erequency that fisheries were not epened and normal
distributions were used to characterize catches in years when the fishery was open. Run
reconsauctions for each stock were iterated 5,000 tinves. The means and standard deviations of
the log-transformed total remums were estimated from these iterations and nsed to paramererize
the run simulations.

The simulation model was initialized with random draws from a binomial distribution to
represent the frequency of run failures. If the binomial random value did not indicate a mn
failure, the simulation proceeded to draw a random velue frotn the digtribution of log-normal total
returns. The variance of the random draw was constrained for a few highly variable stocks to
prevent unrealistic values (.., negative total returns). However, a given iteration of the
synthesized total rerurn as constructed m this model was allowed to exceed historical bounds of
teconstnicted total returng.

? Sources included ADF&G 2004; Bergstrom et al. 2009; Borba et al, 2009; Brannian t al. 2006; Brase
2010; Burr 200%; Busher &t al. 2009; Chythlook 2009; Estetsen et al, 2009; Hayes et al. 2008; Howe et al.
1995, 1996; ITC 201¢0; Keni and Beargstrom 2009; Linderman and Bergstrom 2606; Menard and Bergstrom
20023, 2009b; Menard et al. 2009; Mill 1989, 19940, 1991, 1992, 1993, 1994; Packer 1921, 2002; Parker
end Viavant 2000; Soong ot al. 2008; Volk =t al. 200%; Whitmore et al. 2008; K, Howard, ADF&G, pers.
comm.; J. Menerd, ADF&G, pers. comm.



Cmee the simulation was initialized, the synthesized total retumn was subfected to a fishery
management simwlation regime (e.g., Criddle 1996; Criddle and Streletzki 2000,) The primary
roanegement ohjective was to meet escapemoent goals. For some stocks, the Alaska Board of
Fisheties has adopted formal escapement goals {Brannian et al. 2006; Volk et al, 2009), but has
Eot dene so for all of the stocks modeled in our simulations. Becanse we also wanted to consider
tributaries for which goals are not formally adopted, we used the median of the log-transformed
historical data as un escapement geal, which was summed with formalized escapement poals,
Escapement goals for ench stock were pocled neross tibutenies within a management area or
district. The simulation protocol apportioned this summed escapersent goal from the total return,

_which is initially uniknown in the protocol. Goals for pessage of Chinook salmon sad fall chum
salmon up the Yukon River into Cenada are established through international ereaty. In our
simulation, we regarded treaty-directed passage into Canada as an escapement goal for Canada®,

The second highest management cbjective was to azsin safficient catch to meet subsistence
demand. To ¢apture uncertainty in implementation of subsistence harveats, subsistence removals
were modeled as random draws frorm a binomial distnbution of the historical mean and standard
deviation of subsistence removals, scaled relative to the simulated total run strength. In the case
of an exceptionally stoall total retum, beth escapement and gubsistencs harvests might be less
than targeted levels, Given the gauntlet characteristic of sorne river systems, under simulated low
tatal returns, lower river subsistence harvests were restricted in order to provide for sufficient
upriver escapement (Starr and Hilborn {988: Criddle 1996).7

Sport harvests were assurmed to occur in the same proportions as the historical sport harvests
relative to the reconstructed fotal run. This was dene becange larger total returns were assumed to
gcnerate greater cpportunistic sport catches, and in-season adjustments of sport harvests have
beent relatively infrequent in mmost management segmenits, with the primary exception occurring
under extremely small iotal retums that have not provided for subsistence denvands. For
simulation iterations in which the subsistence harvests were curtailed, sport harvests were set lo
zero,

Commercial availability was calculated as the difference between the simulated total retum
and the sum of escapements, subsistence harvests, and sport harvests. Because actual commercial
harvests also depend on econcmic considerations, some or all of the corunercial availability
might not be harvested in some years. Fish not harvested were treated as additional escapement.
Based on discussions with managers, neat-tetm commercial harvests were oot anticipated in the
Kuskokwim River above District |, 50 we allowed for no commercial harvests in the middle or
upper Kuskolowim River.

Given the above rules, we created a 1otal of 1,000 iterations of each synthesized harvest
retern and fishery management sinwilation for each stock. Each iteration simulated the total

¥ Historically, passage goals into Canada have not been conistently met. Qur simulation rule results in
more conservative future harvestable surpluses {comparsd with historieal nuns) because it azsumes that
smasagc goals would be consistently nel.

If the index &F ran stréngth was less than one half of a sealed estimate of the historical average
escapement, no subsistence fishery was allowed. If the indexed run sxcesded ons half of the scaled
historical egcapement, the subsistence goel was set 10 the smaller of sither: (1) the subsistence dymand
under & given subsistence scendric, o (2) the remainder between the indexed run strength and swin of the
escaperment goal soeled to run strength plus ane half of the upgtream subsistence demands. The subristence
goal was given a random implementation erver based on the mean and digeibution of historical subsistence
harvests. Thus, if run strength wes sufficiently largs enough, then actual subsistence harvest might be
slightly Jarger or smaller than demand.



retum, escapement, subsistence harvest, sport harvest, and potential comumercial availability for
the years 2010 to 2050, As part of this, we examined subsistence scenarios based on potential
changes in subgistence demand; (1} Low; (2) Intermediate One; (3) Intermediate Two; and (4)
High {as defined below in the subsistence demand component). For each stock, we simulated
three potential levels of total retams: (1) the historical mean (the rendom draw of the tatal nm
was based on the mean of the reconstructed log-ransformed total return); (2) 2 decreased mesn
{the random draw of the total run was based on the first quartile of the reconstructed log-
transformed total return); and (3) an increased mean {the candom draw of the total run 'was based
on the third quartiie of the reconstructed log-transformed total retarn).

Chir analysis assumed that the historic anneal variability of retumns of these salmon stocks
would continue into the firture. That is, we assumed that the observed annual varizbility of
historic salmon abutdance was the best indication ¢f annual variability expected for fature years.
Under such an assumption, the large historic Chinook salmon and chum salmon runs that
supported subsiantial cormmercial faheries for two decades (E9705-805) would be statistical
possibilities for repeating in the future; similarly, substantial low years of abundance (the craches
of the late 9905-2003) would be statistical possibilities for repeating.

In simulated returns, cur model treated each return year as independent of any other, That is,
the model assumed that there is no significant serial correlation and instead, berween-year
variability could be randomly apportioned acrogs years, This meants our model did not consider
spawner-recruit relationships or capture other factors that could lead to extended periods of low
and high annual nins observed historically, periods of salmon productivity probably Enked to
environmental and stock conditions. The model includes no assumptions about the causes of
between~-year variability,

The siraulations assumed that current management priorities would cantinue into the future.
Curmrently, the first management priority is escapement for spawning, In addition, on the Vukon
River, thete are trans-boundacy passage goals for Chinock salmon and fall chum (as required by
U.5.-Canada treaties). If there is no expected harvestable surplus considering escapement needs,
no fizheries are opened. Subsistence fisheries are given the next highest priority after escapement.
Commercial and sport fisheries are opened when surpluses are sxpected above subsistence
demand. Because of sequential fishing from the mouth to upstream in the Yiikon and Kuskokwim
rivers, management atterpis (o provide for upstream escapement and subsistence harvests
through constraints of downstream harvests. One might imapine different management prioritics
at some futre time. If that happened, the simulastion rubes would change.

Subsistence Demand for Homan Foeod

The second component of the predictive model is the Subsistence Demand Component. This
component was designed to predict future subsistence demsnod for sabmon in the AYK region,
Subsistence salmon primarily are harvested for local uses as human food in rural cotmmnnities. In
some communities, subsistence salmon zlso are harvested for feeding sfed dogs. Our analysis
predicts demand for huynan food separately from dog food, with tota? subststence demend
representing their sum. “Demangd” {5 defined ag the amount of salmon that Iocal residents would
harvest in years with sufficient salmon runs.

Subsistence salmon production occurs within local mixed subsistence-cash economies
(Waolfe and Walker 1987). In mixed economies, families invest labor and income into traditional
fishing and hunting pursuits to produce wild foods for local consumption, The organization of



mixed economies of rural communities differs substantially from that of Alaska's urban areas
where wage sectors are central and most foods derive from non-local sources. Over the past
century, production of wild foods (on 2 per capita hasis) has dacreased in raral Afagka
communities as incomes have increased and the cost of store-bought foods has become less
prohibitive, This has been a general trerd throughout rural Alaska. At the same time, families
continue to produce subsistence foods in substantisl amounts in places where store-bought foods
are relatively expensive to families, lower in quality, or have unreliable availability compared
with local wild foeds. Higher wild food production cecurs especially in villages off the road
systemn whete incomes are modest and insecure, Because of these relationships, the relative mix
of wild and store-bought foods is sensitive to mean incomes within commwnities (Wolfe and
Walker 1987). As mean incomes increase ot fall within communities, diets shift to inclede more
or less store-hought focds. If general trends continue, wild food praduction will continue to
decrease a3 mean ingomes increase in AYK cominunities, representing sirengthening of local
rgnatary sectors and shifts by households to more store-bought foods.

In: addition to ihcome, cultural factors also influsnce wild food production at the village level
(Wolfe and Walker 1987). The press of cullure aifects dietary preferences, including preferred
types of food and quentities consumed". Cultural abligations within extended families promote
the preduction and sharing of wild foods in villages. Traditional preferences about kinds of
activities {indoers or outdears, &t camp of 0 comimunities, among others) also reflect culhural
patterns. The cultural compasition of a population (the percentage of Alaska Natives) represents,
in a general way, the inflzence of cultural factors on wild food harvest pattams, [n particular,
comrpenities with higher percentages of Alaska Matives tend to produce and consume larger
armgunts of wild foods (Wolfe and Walker 1987).

Because wild foed production at the village level is related to inceme, culkure, and
geography in Alaska, statistical equations can be created for estimating (that is, inferring)
subsistence preduction based on these factors. The statistical equations can be developed iato
predictive models of demand, assuming that past relationships among factors contnue into the
furore. As a basis for our predictive model of subsistence food demand, data from a set of 149
comeunities in Alaska with wild food barvest information were analyzed to assess the statistical
relationships among factors (Table 2). The data set derives from Waolfe and Fischer {2003);
harvest data were originally collected through face-to-face household surveys or mailed post-
season harvest surveysftickets by the Alaska Department of Fish and Game. The set of
communities was selected to represeat local economies outside of the AYX region, including
rural Southeast Alaska (25 places), raral Guif of Alasks-Bristo] Bay (35 places), rural road-
connected Interior Alaska (25 places), and urban and urban-rural fringe areas (64 places).

The presumption is that this set of communities presents a range of sociceconomic and
geographic conditions (affecting wage employmens, stores, wild food harvests, and other
cammunity factors) that may represent AYK commmunities in the fiture, As a group, the
communities produced negligible harvests for feeding sled dogs, so the analysis can be uzed to
represent wild focd harvests for human corsumption, AYK. communities were exciuded from the
data set because human and dog consumption cannot be separated out from most community-
based stdies,

'* Notable examples of culturally-based food prefersnces are marine mammal products which ar: primarily
consumed within Alaska MNative groups but not non-Native groups.
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A multiple regression analysis of thiz data set identified four community-level variables as
significantly related to total wild food harvests {Ibs per capita per year)'' within a community —
income (mean per capita income in thonsands of dollars), cultural compoesition of & community

{percentage Alagka WNative), and binary variables reflecdng road-connectedness and urban
locatien {in or out of an urban/urban-raral frings). The relationships are expressed in the

following equation:

" Total wild food production (lba per capita) is more predictabls st the community lovel than the

comstituent faod species. Specics composition varies substantially batween cormmunities dus (o scological

differgnces in community harvest areas, so it is more difficult to predict. (Wolfe 2004),




Harvests = 329 — (5.276 x Income) + (1.067 x Cultural Composition),

with the subsistence harvest adjusted downward if the comumimity is road-connected (reduced by
114 Tbs) or if the community is located in an urbanfurban-rural fringe area (reduced by 188 Ibs),
In thiz equation, “Income” is measured in thousands of dollars and *Cultural Composition” is
measured as the percentage of Alaska Natives in a community. Based on this equation, for every
£1,000 increase in mean per capita income in a community, wild faod harvests decrease by 5.276
Ibg per capita. For every ane percent increase of Alasks Natives in a community, wild foed
harvests increass by 1.067 lhe per capite. If & community becomes part of an urban or urban-rural
fringe area, wild food harvests decrease substantially (to avoid negative harvests under alternative
scenarios, 10.0% of predicted harvest was substitated in the aquatinn for the 158 [bs adjustment
factar for urbanhirban-rural fringe populations). The regression equation is robust and accounts
for 80.9% of the variation in wild food harvests within this set of 149 communities (R = §,902;
Rsq = (.809; sig. <.000 for each variable)."”

Table 3, Prodiciad Wil Fead Camarrd for Himan Consumpticn
By Community Type and Area, AYK Reglon (Baga Yaar 2000)
Mean Par Wild Fopd
Capite  Alaska  Damand {Lbe
Incoms [T par Capla}
wﬂommri_ly_wnﬂn [2000] (2000  (Predicled)
lagas
Lower Yukon River 35,163 44 5% Jgt.a
Uppas Yulan R V.81 TRE% 3506
Lowar Kuskakwim §rar? 9. 7% 3605
MU pper Kuskokwim $10,154 B0.2% 280.0
Soulh Kygkokwim Boy 817 W% 350,53
Baring Sena Cossl 50,900 94.0% 2806
Soulth Norion Sound $11,5563 1% 3663
Morlh Mortan Scund 10,142 91.8% aria
Reqlonal Cantars
Balhal %20 28T B.0% 1768
Iome iy 402 5.0 1070
Lpan Amg
Fabbarks (MW TracFAND) 523381 O.0%: 2B

Applying this multiple regression equation to AYK areas with community velues from the
2000 U.5. Census, per capita demand for wild foods for human consumption was estimated
(Table 3). Demand ranged froma about 350.6 Lbs to 390.6 1bs per capita per year in AYK villages.
Demand in urban Fairbanks was estimated at 21.6 lbs per capita. Demand in regional centers was
intermediate (Bethel, 176.8 1bs: Nome, 107.0 Ibs)". These estimates of demand represanted all
wild foods consumed by residents, of which salmon was 8 companent.

'? Standerd errors and t statistics were: Constant 30.095, 10.959; Income 1,232, -4.281; Culrurel
Cmnpasmon 0.210, 5.074; Roads 15.293, -7448; Urban/Urban Fringe 13.545, -13.867 (all sig. <.000).

M Adjustments ta the equation were required in its application to these two regional centers to match
obizerved harvest levels — Bethel (0,600 of predicted) and Wome {0.400 of predicied). The deta set of 149
places included only one regionel center (Dillingham), which lrmited the predictive capacity of the multiple
regression equation for regional centers.
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Ta cateulate the demmd for salmon only, the estimated tatal wild food demand was
muitiplied by the assumed percentage of salmen in the total wild food harvest of an area (Table
4). By weight, salivon was sstimated to comprise from 40.7% to 46.1% of wild food harvests in
particular Yokon and Kuskokwim areas, and 21.5% or 33.3% in Norton Sound areas'. Yukon
dreinape salmon comprised 3.0% of wild food barvests in the Fairbanks area (residents typically
catch saimon from the Copper River and Kenai Peninsula rivers, not the Yukan River). In the
predictive mode), this percentage can be varied to examine effects. As shown belaw, our
simulaticns assumed no or only slight changes in the percentage of szimon in the total wild food
harvest within commmnities'.

Tabla 4. Estimated Contribution of AYK Salmon
5 Total Subsistence Hanvasts kar Human Food
Community TypofAnaa Salmon Contribgegn
Meges
Lower Yukon Rivar 4A0T0%
Lpger Yukon Rivar 35 10%
Lerwar Kusks kwiim 45.02%
Middle-Lippar Kusiokwim 4 B1%
Souh Kuekakwim Bay 44 57%
Baring Sea Coasl 521%
South Nonos Seund 1R13%
Narth Momh Sound 21.51%
Reglonal Coantars
Bathal T8.01%
Rome 13.80%
Urban Aran
Falrbanka 3.02%

Using these estimates, the demand for subsistence salmon (1bs) in an area for human
consumption was caleulaled by multiphying the per capita demand for salmen by the zrea’s
hurman population. We used population projections produced by the Alaska Department of Labor
(ADL), calculated from wends in fertility rates and migration (Bishop et al. 2007}, The population
projections inglude low, medium, and high estimates to zepresent the uncertainty of inputs (Fig.
2). Qur predictive model ada'usts these popnletion projections te exclude places marginalty
connected to AYK. salmon'®. The popuiations of McGrath, Nikelai, Takotns, and Telida were
moved from the Yukon-Koyulmk CA {Census Area) to the Middle-Upper Kuskokwim area. We
extended the projected population trends to the year 2050,

" Estimates of the percentage of salmon in todal wild food harvests derived From community subsistence
harvest surveys in selected years: Lower Yukon River (Alakanuk 2007); Middle-Upper Yukon River {the
mean of Anvik 1990, 2007, Grayling 1990, 2007; Tanena 19587, 2007; and Stevenz Village 1984, 2007),
Bethel (the mean of 1992-9¢ salmon harvests dividsd by estimatad taal harvest of 170,15 Tba/capita);
Lower Kuskolkwim River (lhe mean of Nunapitchuk 1983, Kwethluk 1986, and Aldachsk 1998); Middle-
Upper Kuskalewio (the mean of Wikolai and MeGrath for 1984); South Kuskokwim Bsy (Quinhagal
1982); and Bering Sea Coast (Tununak 1984). For the Norton Sound sres, mesn per capita salman from
post-season salmon surveys in 2000-2003 was divided by the total per capita wild food harvest predicted by
the regression squation.

" In the set of 149 communitics in Table 2, the percentage of salmon decreases slightly as total per capita
wild food harvesis decrease; however, the relationship is weak (Rsq = 0.1073),

* The edjustments removed Bering Sea coastal communrities not usaally included in the Yukon drainsgs
statistics (Hooper Buy, Chevale and Scemmon Bay), ss well ag Arctic Willage, Ceatral, Coldfoot, Flai, Four
Mile Road, Lake Minchuming, Livengood, and Wisemen. Upper Yulkon River villages thet harvest salmon
sumprised 77.69% of the Yekon-Koyukuk CA population in 2000. Lower Yukon River villages that
harvest salmon comprige 67.57% of the Wade Hampton CA population.
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Overall, pepulation projections indicate growing rurel populations in the AYK region (Fig.
2). Populations of villages that take salmon are projected 1o increase from about 30,632 (2000) 1o
47,282 (2050) {middle projection), an incnease of 54.1% (see Fig. 2). The low estimate shows a
more modest inerease of 24.0% (to 38,057), while the high estimate shows a larger incrense of
87.6% (to 57,573). An exception ig the Middle-Upper Yukon, where villages that take salmon are
profected to decline from 4,859 (2000 to 3,342 (2050), a decrease of 31.8% (middle case). Urban
pepulations in the AYK region alse are expected to Increase. The Fairbanks area population is
projected to increase from 82,840 (2000) to 127,817(2050), an increase of 34.3% {middle case).

Hased on thess population trends, we can expect more pofential human consumers of
subsistence salmon in the AYK region (an exception being the villages of the Middle- Ipper
Yukon). Other things being zqual, es population increases, so will demand for salmon.!

Fig. 2. Papulation Projectians to 2080
of Villagen Harvouting Salnon, AYK Reginn
{Alaska Bapartment of Labor Adjusted Data)
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Demand by salmon variety was caloulated by multiplying the total salmon harvest by the
percentage of cach salmon type it an area’s catch (Table 5). The peroentages of salmon vatieties
were baged on the means since the 19908, as counted by post-season subsistence salmon surveys
of ADF&(. Finally, each salmon variety was divided by a mean fish weight to calculate numbets
of fish. These values can be changed in simulations to examine effects; however, for pur
projections, most are assumed to remain unchanged to 2050.

"' The ADL population projections are an important driving variable in our subsistence demand equations.
If trendds differ from these projections, our subgistence projections would also change correspondingly, We
made ne abtempt to evaluate the assumptions on which the populetion trends nre based snd heve no reeson
to argue with them. But we note that making loog-term rgional population projections is difficult due to
their sensitivity ta in-migration or out-migration, which change in respanss to many factors including
future econamic condidons gnd, potentially, availability of subsistences foods.
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Tal#a 5. Assumed Spacies Composition (by Welght) of
AYK Sa'mon Harvasted for Human Food

Summar  Falt

Conoun|ly TypeiAmea Chinock  Chum  Ghem  Cohe Pk Sockave
Villapes
Lewar Yukon River S3.80% 49.50% 490% 210%  O0.00% 0.00%
Upper Yukon River 2000% F.O0% 1200% 1.00% D00% QO0%

Lewar Kuskokwim GL18% 18.54% 000% 686% 0088 11.52%
Middie-Upper Muskakwim  §5.11% 2006% 0.00% 12.80% 0.04% 12.96%
South Kushokwim Bay GE24% 250% 00D 12.01% 0.07%  13.16%

Baring Sea Coasl 23056% 5007% 000% 9.72% 041% a415% -

South Norton Sound 2088% 288K DO00% 23509 2445% 1.11%

Marth Norton Sound BO5% 2030% 000 10.38% 27.068% 16.74%
Reglonel Centers

Bathel H.01% 1204% 000% 1281% 0.08% 1105%

Mo ZIZ% ATTi% 0.00% 2050% 19.87% 18.80%
Wiran Aree

Falrhanka TS.50% D055 4.12% 20.30% 0.00%  0.00%

Suobsistence Demand for Dog Food

In addition to the human consumption of salmon, dogs are consumers of salmon in portions
of the AYK region. Dog tearns continue to be maintained for sport and utility purposes by some
households, particnlarly in the Middle-Upper Yukon area. Many households alzo retain dogs as
scrap dogs and pets. Numerons specics of fish, including several species of salmon, have long
provided lozally-available and relatively cost-effective food sources for feeding dogs (Andersen
1992, Andersen and Scott 2010). Information on dogs and feeding pattems are the most robust for
the Yukon drainage. Data on the use of fish to feed dogs in other portions of the AYK regica are
less detailed but suggest that these Yukon-based findings are more broadly applicable in the
region.

Many households keep pets or sorap dogs. These dogs often serve gs watchdegs to warn of
the presence of bears, and also serve as consumers of family table scraps. The term “scrap dog”
has become a more formal designation in some western Alaska communities where the feeding of
fish cutting scraps to dogs is considersd a culturally respeciful way to dispose of fsh waste,
Households sometimes maintsin 8 qumber of dogs for this specific purpose. Dogs categorized as
scrap/pet dogs are primarily fed using scraps aud commerciatly manudacrired dog food, In
addition, it is common for fish, including small numbsrs of whale salmon, to be used as a dietary
supplement by some awmers, While their individual use of salman is minimal, the large nuinber
of dogs falling into this category can make them sipnificant consumers in aggrepate,

Sled dagr in smail lots (Texs than 25 dogs) represent another dog category. Most dog teams
in the AYK region fall into this category. Small yards or kennels of sled dogs are maintained for
general winter ransportation, trapping, and recing during village camivals. The kennals
comronly consist of a core team of seven to 10 dogs with smaller numbers of younger and alder
dogs hold-as spares or in development for eventual placement in the cors team. Owners of dogs in
stmall Lots tend to be highly reliant on fish for feeding dogs. In some AYK ereas, small lot dogs
have been major consumers of chum and coho salmon. Mushers maintaining sroall kepnels of
sled dogs primarily for reging tzod to be less reliant on fish for food than utility teams, but
locally-caught fish are often used to supplement the dog’s diets.

13



Sted dogr in large lots {25 dogs or more) represent a third dog category. [n the Upper Yukon
River acea, some sled dog kennels range in size Bom 25 to 80 dogs. These large kennels tend to
be associated with compstitive dog racing. To field a competitive team of 10 to 14 dogs, elite
racers will maintain large kennels. Dogs are selected 1o match specific race disiances, trails, and
weather conditions. Competitive dog racing requires careful breeding and training regimens, The
large kennels typically support one or mors “puppy teams” in stages of development, as well as 2
s1able of older dogs that may be past their racing prime but have utility for training and breeding.
Dogs in large lots tend o be less reliant on fish as a source of food than smaller lots due to both
the special nutritiona! demands of competitive mcing and the monumental tasks of fishing 1o feed
large numbers of dogs. Fish may represent an off-season food staple or in-season food
supplement for the most elite dogs, with high-energy commercially manufactured dog foods and
supplements serving as their prusary food sources.

Before the introduction of snowmachines, virtually every rural houschold in the AYK region
relied on small family-owned teamns of sled dogs for winter transportation, Dogs declined with the
shift to snowmeachines for winter transportation in the early to late 19608, Dog numbers
rebotnded during the 1970s following & resurgent interest in dog racing (Fig, 3). While no data
sources affer a complete or systematic inventory of historic dog aumbers, there are enough
cotnmunity srudies that includs information on dogs to support these geneml trends. Sted dog
numbers peaked in the early [990s and have subsequently declined with decreasing interest in
rucing and increasing costs of dog food Andersen {2010) associated the most recent decline in
sled dog use with the magnified economic stresses being felt in Alaska's rural communities that
make the maintenance of dog teamns untenable, and & lack of interested young people to replace
aging and retiring muashers. In addition, Wolfe and Scott {2010) found fewer sled dogs on the
Middle-Upper Yukon alongside declining vses of fish wheels and decreasing supplies of cheap
chum ard coho salmon for dog food.

Fig. 3. Dog Papulation Counts, Yukon Dralhage, 1966 - 2006
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To predict future demand for dog food, we estimated the numbets of the three casegories of
dogs - sled dogs in srakl yards (less than 25 dogs), sled degs in large yards {25 or mare dogs),
and serap/pet dogs. Counts of dogs owned by salmon fishing households were derived from the
post-season surveys of the Alaska Department of Fish and Game. For scrap/pet dogs, we assumed
an average of one dog per household, calculated by dividing the area's projected populatian by
mean bousehold size (2000 census values). Residents in the AYK region owned about 12,300
dogs in 2005 (Table &), The large majority of these dogs (75.35%) fell into the category of
scrap/pet dogs. While representing a smaller segment of the dog population, sled dog numbers
largely drive scenaries of future salmon consumption by dogs in tha region,

To calculate the demand for salmon for dog food, we multiplied the mmmber of dogs by the
mean number of salmon consumed per dog, assuming a certain propertion of the diet was salmon
for each dog caregory (Table 7). We assumed that o dog almost exclusively fed salmon would
consume at prost 200 sivall salmon per year (chan, cohe, or sockeye}, On sverape, dops ars fed
considerably less. Estimates for the mean amount of salmon in a dog's diet by arca were derived
from ADF&G post-scason surveys for representative years {showm in parentheses): the
Kuskolowim area (1995-99), the Morton Sound area (2000-02), the Fairbanks area (1991-95,
2002-06), and the Yukon villages (1995, 1996, and 1999), Ths mean contribution of salmon
ranged from 10.4 galmon per dog (5.18% of the apnual diet) in North Nerton Sound to 60.0
salmon per dog (30.0% of the annual diet) in the Upper Yulkon area (Table 7). Some owners fed
their dogs substantially abowve the mean, while many others fed their dogs substantialiy less,
particularly on years of low run abundance (see Wolfe et al. 2001). Owners fed other products to
sled dogs above those amounts, For the diets of scrap/pet dogs, we sssumed nomioal amounts of
whole salmon (0.5 salmon per dog, except for the Yukon River at 3.0 salmon per dog),

Tabla 6. Esimated Numbar of Doga In the AYK Regicn, 2006
Sled Bogs In Sled Dogs In SerapfFat Talal

Communtty Typa/Arsa Lola €235 Lots »26 Dogs Doy
Viliagas

Lower ¥ iriwan Rivet 0 o 1824 1814

Upper Yukon River ™ 544 2485 3.7

Lowar Kuskokwim 487 Q 131 1,868

i a-Upprex Kosknkwim 285 0 a9 1,114

South Kuskokwim Bay 21 ] a8 359

Bering Son Coast 1] 1] in by |

South Noon Sound 115 o . 116

Morth Horton Scurd 45 0 . 43
Reglanal Garters

Bethel 275 o 2,156 2429

NomD . - - -
Uiban Ares

Folbanka 270 ] - 2
‘Tatal Gogs FYE] 5] [Fi 12370

19 79% 4. BE%; 5.5 190.00%

Finally, demand by salmon varisty for dog food was calculated by multiplying the total
salman harvest by the assumed proportion of each salmon type in an area's catch that is fed to
dogs {Table 8). The propertion is based on ADF&G post-season subsistence salmen surveys.
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Table 7. Estimated Mean Armaunts of Salmen In tho CRets of Dogs in the AYK Reghon, 2000
_Ferconksge of Selmon [ Dog's Olet_____Salmon par Gop par veer
Sted Doge o Sled Dogs In- ScrapiPet inLots (nielw SerapPat
Camemunbty Typafissn Lirta <25 Lotn =25 Doos <25 *26 Dogs
Yillakpas
Lonwer Yikon River B.00% . 1.50% 1240 - 3.0
Uppar Yikan Rivaer 20.00% 15.00% 1.50% .0 304 30
Lonwsr Kurskookwim 5.30% * 025% 108 - 0.5
Middia-Upper Kuakodwim 1120% N 0.25% 224 - 0.5
South Kuskokwim Bay 2.80% . 0.25% 116 * 0.5
Bepng Sea Coasl C00% " 0.25% ot * 05
Saith Marton Sound 7.35% * D.25% 147 - 0.5
Morth Morton Sound 5.10% + 025% 10,4 . 0.5
Reglonz! Cenlers
Hathel 530% . 025% 10.8 ' 0.3
MNoma T.35% * 025 1.7 * 0.5
Urban Arsa
Fafrigrnios 15. % - * ann . e
* It is aggumed that thers & no dogs it this calagory thal consoms whole samon.

Talde 8. Azsumed Spacies Composion of AYK Salwen Harvesied for Dog Food, 2000

Bummer el
Cammunity TypahAnsa Chinook Chum  Chum  Coho Pink  Sowdogs
Willages
Lowvar Yukan River 00% 60O 288% 10.0% 0.2% O00%
Uppear Yukan River 00% 9.6% 000 AO%  O0Me OO
Lower Kuskoiortm 00% B56% O0% 247% O.0% 06%

Mic@e-Uppe Kistoksdm 0%  GV.A%  00%  2408% 0.0%  TE%
Sty Miakokwlm Bey odth  1KO%  00%  332%  00%  329%

Baring Sea Coawt 00% G58% 00% 247% 00% Ak

Ecuth Morton Saund EO%  4B2% 00%  18.0% o4 4%

MNarth Marton Sound 0% .6% 00% 126% 455% 109%
Replanal Conterm :

Bathal 00% B858% 00% 24T DO%  O6%

Home C1%  3M5% 00% 126% 4565% 10.1%
Urhan Ares

Firbanka 0% MA% BN BO%  D2% 0.0%

Sobsistence Demand Scenarios

Altogether, our mode] predicts future subsistence demand for salmoa based on ten differsnt
factors (Table ¥). Six factors are vsed to predict demand for human food, while four factors are
used to predict demand for dog food. Each factor acts as a variable in the predictive model insofar
a8 ite value can change over time, petentially affecting fuiure levels of demand for subsistence
uses, No one can predict with surety trends of buman popualation, dog numbers, incomes, the
relative composition of salmon varieties, and other factors. Accordingly, the model allows for
varied assumptions on potential fumre canditions of thess factors and projects what the future
demand for salmon would be conditional on those assumptions.
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Takle §. Factora Related to Subgistence Salmon
Demand far Huraen Food snd Dog Food

Hyman Fgod Fectors

Populaticn Size (Number of People)

Menetary Incomes (Maan Par Capita)

Cultural Composition (Perant Native)

Community Type (Village, Regicnal Center, Urben Area)
Salmen in Wild Food Harvests (Parcantaga)

Salman Varlalies in Hervest (Percenlags)

Pog Fogd Packys

Slod Dogs in Community {Mumber)
Scrap Dogs in Community {Number)
Salmen In Dog Diels (Fercantaga)
Salmen Vadetles in Harvest (Percentage)

Tabla 10. Scanarios for Predicted Demand for Subsistence Selmon
Scenarios [Change Each 5.Yr Period]

Mods! Factor low ~ (Memmediaie tsmedale | ion
1. ParCapita Incoma (Villages) B0% 0%  130%  00%
2 P;Bf;;'ﬂ::“m'*‘:";m roanks) 0% +50%  +30%  0.0%
3. Commumity Culveral Carposiicn -1.0% -1.0% 0.0% 0%
4. Salmon Conebton I Wid Food 0.0% 00% 0% +10%
5. H;:‘gla?mpwn Profaction In Low Midde Middla High
6. ngﬁ:gm Camposition 0.0% 0.0% o0% 0.0%
s ”{‘:"z‘gﬁu;f'“ CopsinSmelYards 0w  2o%  +20%  +H00%
8. "t‘;“;;”m‘;:‘f‘“ DogeinLage Vards o0 a0y 0% H00%
8. ”;:ﬂmmsaﬁs (Human low  Mddle  Mdde  High
0. P Bﬂ“ﬁgmﬂﬁ:gifﬁgf'“ 0% 00% 0% +20%
T g™ 0% 0% 0% +20%
12, P;ml?fmoi Salman in Dt of 0.0% 0.0% 0.0% 0.0%
3. sﬁﬂd"“l_;m“ Composition ofDog g9y 0.0% 0.0% 0.0%

To examine potential fiitures in regards to subsistence salmon demard, we examined four
sostiarios, each with g different ser of essumptions about future conditions (Table 10}, We named
the scenarios (Low, Intermediate One, Intermediare Two, and High) based on their relative levels
of demand for subsistence salmon {low to high). Tke scenarios were chosen to illustrate just four
potential futures for subsistence demand,
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The twa intermediate scenarios shown in Table 10 assumed bussan populations would
change at the rates of the middle projection of the Alaska Department of Labor, Income (per
capita} was assumed to increase by 3.0% or 5.0% each five-year period, represeating medest
gains by households in employment. The cultural composition (percentage of Alaska Natives) of
communities was assumed to either decrease by 1.0% or remaio unchanged sach five-year period,
representing no or modest in-migration or cut-migration inte the AYK region. Sled dog
populations were assumed to gither decrease or increase by 2.0% each five-year period,
representing modast changes in sled dog mumbers, The relative proportion of salman in wild food
diets was assumed to either stay the same or increase by 1.0% each five-yonr period, representing
no or small changes in preference for salmon over other wild foods. The relative composition of
salmon species was left unchanged.

By contrast, the low scenario assumed that human populations would change at the ratas of
the low projection of the Alaska Department of Labor. Incomes were essumed to suhstantially
increase {8.0% per five-year pericd in villages and 6.0% per five-year petiod in Bethel, Nome,
and Fairbanks), representing substantially higher employment and eamings in villages, town, and
cities. The caltural composition {percent Alaska Natives) of rural comimunities was assumed to
decrease by 1.0% each five-year period, representing modest in-migration of non-Natives into the
AYK region. The numbers of sled dogs were assumed o decrease by 2.0% each five-year period,
representing modest declines, The contribution of salmon in dog diets was assumed to decrease
by 1.0% each five-year period, representing mwodest shifts to stere-bought dog food. The relative
proportion of salmon {n wild food diets was assumed to stay the same, representing no change in
preference for salmon over other wild foods. The relative composition of salmon species was left
unchanged.

The high scenario assumed that human populations would increase at the rates of the high
prejection of the Alaska Bepartient of Lebor. Incomes were assumed 1o remain unchanged,
representing unchanged employment patterns in villages, town, and cities. The culturat
composition (percent Alaska Natives) of comrvanities was assumed to remain unchanged,
representing no net gains threugh in-migration or owt-migration into the AYK region. The
nutnbers of sled dogs was assnmed o increase by 10.0% each five-year pariod, representing a
resurgent interest in dog racing and transpoit, similar to the tends of the 1970s. The contribution
of salmon in dog diets was assumed to increase by 2.0% each five-year period, representing shifts
away from store-bought dog food due to lower disposable incomes. Salmon’s contribution jn wikl
food diets was assumed 1o increase by £.0% each five-year period, representing shifis in food
preferences toward salimon over other wild foods. The relative composition of salmon species was

left wnchanged.

Fipdings: Subsistence Demand to 2050

Subsistence demand for salmon to 2050 in the Kuskolowim, Yuakan, and Norten Sonnd areas
displays e range of predicted valuss, depending upon assumed fisre conditions (Figs. 4 to 13),
Predicted demand is shown for each five-year period from 2010 10 2050, Mumbers bafore 2010
are reported subsistence salmon harvests. More details of the predictiong (harvests by species,
area, humen food, and dog food) are sumamarized in Appendix A.

According to our model’s outcomes, the ranges of potential demand for subsistence salmon
depend on assumed fuhire conditions, sabmen variety, and ares. The predictive modzsl of
subsistence demand provides a way to assess the initial research hypothesis that predicts
subsistence fishing in the AYK region will “remain the same or decline™,



In the Kuskolwim area, demand for Chineok, chum, sockeye, and coho remains the same or
declines slightly tnder the low scenaric conditions, This is tree for all Kuskolowitn areas and
species, Demand increases for all salicon species and Kuskokwim areas under the other
scemarios. The greatest increase (in terms of numbers of fsh) ccours on the lower Kuskolowim
River, an arca with the most villages and vitlage population, Harvest for dog food is largest on the
middle-upper river, representing from 16% to 22% of the barvest. Ctherwise, the increased
dersand for saimon is primarily for human faod in the Knskolowim area.

In the Yulon area, demand for Chinook, sumamer ohum, fall chusn, and cobo rerpaing the
samea or declines slightly under the low sceparic conditions, Under meost other scenarios, demand
increases for Chincok and summer chum, fall chum, atd coho, due primarily to meraased demand
for food elong the lower river {Subdistricts Y1-Y3) for growing human populations. Along the
middle-upper river, demand for salmon as human food declines under all scenarios, principally
due to falling human populations. Under most scenarios, total demand for salmon for human food
increases in the Yukon area, Demand for summner chum, fall chum, and cobo aleng the middle-
upper river is sengitive io dog populations as deg food remains a significant component of
subsistence demand for small salmon spacies. If dog populations mcrease substantiably, as in the
high scenario, dernand for stnall salmon also increases substantially. Otherwise, dog food demand
changes slightly up or down to 2050 along the midd]e-upper river. Along the lower river, demand
for dog food remains relatively low under all scenarios. :
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In the Norton Sound area, demend for Chinook, chum, sockeve, coha, and pink remaina
stable under the low scenario (with slight declines for Nome). Demand for these species increases
under all ather scenarios, primarily for bunman food in the villages. Damand for salmon for dog
food changes with trends in sled dog numbers, but remaing 2 relatively small component of the
area’s salmon harvests.

Overall, demand for subsistence selmon increages under most future scenarios examined for
the AYK region. Ameng this range of potential futures, thers are fower cases where subsistence
demand “remains the same or declincs.”

Tabla 11. Predicted Subsistence Demand [n 2020 and 2050 Compared wilh Lhe
Amounks Necessary lor Subsistence (ANS) 23 Dslermined by the Alaska Board of Flsheries *

Amount Pradictad Sthalstanes Demend far ANS Stock by Scenarto
——

ANS Stock Heoasaary for Low nfrrmediste 1| _Intermeglate 2 Hgh
Ama Verlety | Subslstence 3020 | 2080 050 | S | Joe0 | aoe0 | Somw
o e | o 3430-5710 | 207 | 2me | saer | aeas | 2vea | amw | com | 7o
orion Seued -Pon | saimen 88,000 - 160,000 101,618 | sa1.57 | 114,310 | va0470 | 121,047 | 167,473 | 138108 | 220,38
Vuor-Hortem | Calook 45,500 - 86,101 | BO303 | AS 505 | Ba% | SO0 | 75078 | 9105 | EhAie | 10net
Aran Seminar chuem | 83,600 - 142192 56.863 | 105,024 | 106,882 | 137,203 | 117,004 | 186678 | 134,728 | 230,000
Feflctum  |enso0-tez.co| e1ara | soses | snses | evvos | 72104 | waes | areer [reioce
_ -stfeo ] vases | 1030 | e | rager | poes b 7038 } s0i22 |
Kiskglnefm River % % T, TEG4B [ 47,083 | 102500 -% 123,414 | 109,632 | 161,050
Dralnage Chum 35,600 16500 | 2% | 780 | 72030 | @027 | 83,222 40019 | 95772 | vmssns
Socheya 27,500 - 0,400 | 707G § 3584 | 42337 | 40000 | ddo || 60803 | 50,313 | TR4E
Caho 259035000 | aaets | arets | sagon | angs1 | aviar | orsor | sacos | eeves
[Ractkkwin 2065 |
Bemaindor Seimon T.ECO - 13,800 | 23,703 | 28037 | 26,576 | 2087 | irrd6 | sazee | 30721 | 48,685

._
FAAC 07, 128 M, 228 01,285

In Table 11, aur medel's predictions for subsistence demand (for the four scenarios in 2020
and 2050) are compared with the amounts necassary for subsistence (ANS) set by the Alaska
Board of Fisheries in regulation for 11 salmon stocks (SAAC D1.18S, 01.226, and §].285), In the
lew subsistetice scemario, predicted subgistence demand falls within the ANS ranges for 6 of 11
stocks, falls below for 3 stocks, and exceeds it for 2 stocks. In the high scenario, subsistence
demend (by 2050) exceeds the high range of the ANS for 9 of 1] stocks, and falls within it for 2
stocks {fall chum and cohio {n the Yukon-Narthem Area). For the two intermedinte scenarios,
subsistence demand within the Kuskokwim River Drainage and Kuskokwim Area Remainder
exceeds the ANS ranges by 2020 for 21l stocks. For the roo intermediate scenarios, predicted
subsistence demand within the Norton Sound and Yukon-Nerton areas tends to fall within the
ANS ranges for most salmon stocks, with the exception of Chinook salmon in the Yukon-
Northern area where predicted dernand exceeds the ANS range. Overal], predictions such as these
suggest that changes in subsistence demand over time may lead to requests by salmon users for
revisions of ANS determinations by the Alaska Board of Fisheries.
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Overview of Commercisl Harvest Analysiz

The Commercial Barvest Component is the third component of the predictive model, This
component was designed to project fatare harvests of commercial salmon in the AYK region. We
hegin our analysis with a brief overview of the methadelogy for projecting future commercial
trarvests. We then discuss, in tumn (a) historical AYK commercial harvests; (b) our assumptions
about future harvestable commercial surpluses; {¢) factors affecting futwre utilization of
harvestable commercial surpluses; (d) ouwr formula for projecting future utilization; and (e} our
projections of future commetcial harvests.

Future saitnon harvests for comrnercial sale will be constrained by the harvestable surpfuses
for each stock. The surplus is the number of figh available for commercial barvest afier
escapement, subsistence demand, @nd other priorities are sufficiently met,

For each stock, we project the commarcial harvest in any given year as the surplfus
multiplied by wilization, the share of the sueplus which is barvested:

Harvest = Surplus x Utilizaton

Future surpluses will be driven by returns, subsistence demand, and management acticns to
echieve escapement and subsistence goals. Future utilization will be driven by economic factors
including wholesale prices of AYK salmon products and costs of harvesting, processing, sod
transperting salmon to markets, which ultimately determine the potential for both harvesting and
processing to be profitable. Surpluses also affect utilization, becanse the size, variability, and
uncertainty of surpluses affect hath unit costs of harvesting and processing as well as rigks
associated with investments in harvesting and processing.

For each stock, we cstimated probability distributions for future swpluses by subtracting
escapement goels and projected subsistence dernand from our estimated probahility distributions
Tor future nans. We developed a formula for utlization as a fiunction of assumptions about future
economic conditions and surpluses. We then examined the implications of different assumptions
about surplusss and econcmic conditions for the probability distribution of futire harvests.

Qur commerial harvest projections are inherently much mare wncertain than our subsistence
demand projections. It is reasonzhble to project specific levels of furre suhsistence demand for
future years, such as those discuszed above, In conirast, given the inherent uncertainty and
varishility of future salmon returns, it is impessible to project specific levels of fotre commercial
harvesinhle surpluses or commercial harvests for future years, We can only think of future
harvestable surpluses and harvests as probability disiributions, as ranges within which
harvestable surpluses ars likely to lie. Although we can describe these with probability
distributions with statistical indicators such as the mean, maximum, 10™ and 90™ percentiles, we
cannot predict what harvests will be in any given year.
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Historical commercie] salmon harvests for the years 1961-2009 are somimerized in Flg. 16.
Note that cver these five decades, for each stock, commercial harvests veried widely both from
year to year as well as over longer-term periods, Different stocks showed different trends over
time. The scale of harvesis varied widely for different species within an ares, as well as between
sreas. Put simply, there is po obvions of common pattern or trend in commercial harvests.

Fig. 16. AYK Commercial Saimon Harvests, by Area 1961-2009 (Thonsands of Fish).
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If we: had enough date, and talked with fishermen, processors and managers familiar with the
specific historical circumstances for each stack over time, we could develop explanations for the
year-ta-year and longer-tenm changes in cormmercial harvests for cach stock. These would include
changes in the commercially Aarvestable surpluses for each stork as a result of changes in
returns, management policies, and subsistence harvests. They would alse include changes in
numbers of buyers, ex-vessel prices, costs of fishing, and othet factors that affected the historical
whilizatior of barvestable surpluses.
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For this analysis, we have not atempted to develop explanations for histerical changes in
harvests for AYK salmon stocks. One important reason is that ne data are svailable for historical
harvestable surpluses or utilization rates. Further, only limited data are available for economic
factors affecting utilization rates. Lack of data makes it impossible to develop a formal statistical
mode] of the factors driving historical harvests. Even if daia were available te develop sucha
mode], it would be of limited value for projecting future harvests piven the uncertainty asgociaied
with changes in future salmon returns, subsistence demand, aml sconemic factors affecting
utilization: of harvestable surpluses.

Consider how difficult it would have been in 1970 to predict specifically how and why AYK
commercial salmon harvests of sach stock wonld change over the four decades between 1970 and
2010. 1t would have been impossible to predict the verying rends in returns and harvestable
surpluses for different AYK stocks. Similacly, it would bave been impossible to predict the
dramatic changes in utilization gver time driven hy factors such as competition from farmed
salmon, competition from ather regions of Alaska, changes in the Japanese economy, and (inost
recently) prowing demand for wild salmon (Knapp 2009).

In thinking about how AYK commercial salmeon harvests may change aver the next four
decades, we should recognize that we face similar fundamenta] uncertainties as we would bave
faced in 1970, Any long-term projections of future AYK comimercial salmon harvests are
inherently highly ineertain. Most fundamestally, this uncertainty derives from uncertainty about
future retums, exacerbated by the uncertain future affects of climate change. Tt is compounded by
uncertainties associated with subsistence demand and economic conditions. The uncertainey
increases the farther we attemnpt to project into the fuhire. For these reasons, it is important to
think of our commercial harvess projections not ag predictions but rather as illustrations of what
furure harvest trends might lock like under different assumptions about future returns, subsisience
demand, and economic conditions.

The most certain thing we can say abowt AYK commercial salmon harvests over the next
firur decades is the same basic points that applied for historical harvests, Commercial harvests are
likely to vary widely from year to year, average commercial harvests are likely 1o vary widely
over lenger periods, and Iong-term trends in commercial harvests ave likely to vary widely
between stocks.

Commereial Harvestable Surpluses

The starting point for our projections of future AYK commercial karvests was the
development of karvestable surplus scenarios: sets of simulations of potential future harvestable
surpluses. As discussed above, we calculated these simulations as the difference between the
simulations of total returns and the sum of assumed escapements, subsistence harvests, and “other
pricrities” (fish reserved for other parts of the nver gystem);

Harvestzble surplus = Total return — Escapement — Subsistence harvests — Other priorities

For each stock, three sets of probability distributions were developed for future retumns to the
system for eech year between 2010 and 2050: “Historic,” “Low," and “High”. The “historic®
distributions were based oa the assumption that future rans would have the same probability
distribution as was cstimated for past runs, The “low" and *high" probabiliry distributions wers
ilmstative of 2lteruative distributions which would generate higher or lower future harvests, en
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average. Based on these probabilicy distributions, three sets of 1,000 “run simulations™ for tha
period 2610-2050 were generated for esch stock.

For each set of run simulations, four sets of harvestable surplus simulations were calculated,
corresponding to four different assumptiong about fomre subsistence demand. Thus for each
stock, 12 sets of 1,000 harvestable surplus simulations were generated (Table 12), We refer to
each of thess sets of simulations as a “harvestable snrphus scenario™ or simply a “scenario.”

Tabla 12, Harvestable Smplus Seenaros

Assumptions abou! Probability Distribution of Future Retims
Hieher Surplus —
Lorw Histaric Hlﬂh

_ Historic Low Retum- Historic Return- High Retern-
] Laow Siubsiatence Low Suebsistence Low Subsistence

:;;:‘:’ﬂm g Imed Low Retum- Historic Return- High Return-
Subslstence | % Intl Subsistence Int1 Subsistenes [nil Subsisience

Desncnd o | fm2 Low Retum- Histaric Ratumn- High Return-
¥ Int2 Subsistence lnk2 Subsistancs Inz2 Subsistence

b | High Low Rehstr- Histork Return- High Rern-
High Subsistence High Subslstenee | High Subsistence

Notre: We use the "Historfe Return-High Subsistence ™ scenaria to Hlustrate our discussion,

For our discussion below, we use the “Historic Return-High Subsistence™ scenarios to
illustrate our projection methodology. In uging this scenario we de not mean 1o imply that this
scenario is mere “likeby™: it is very difficult to say very much about the relatively likelihoed of
our twelve scenarlos. However, it is useful to use the “high foture subsistence deroand”
assumptions for purposes of illustration because it makes it easier to sez how growth in
subsistence demand might affect projected harvestable surpluses over time.

For each harvestable surplus scerarig, the 1,090 projections together describe, in effect, a
probability distribution for harvestable surpluses for each year, derived from the probabilicy
distibution for fiture returns. Figure 17 shows the projected returmn and harvestable surplus
corresponding to one simulation For this stock and scenarto. Each of the 999 other simulations for
this stock and scenario shows a different random patiern of year-to-vear variation, although they
all vary within similar ranges.

Fiz. 17, Lower Yukon Chinocok: Projected Return and Harvestable Surplus
(Historie Retprn-High Subsistence Scenario),
Projecton #1 of 1,000
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Our assumed probability distribuiions for future returns do not assume any trend aver time
or any relotionship between individual years. In effect, each year’s return is considerad a candom
draw from a stationary probability distribution. As discussed shove, the probability distribution
for futute returns was estimated based on available bistorical data for several decades. This means
that for those stecks for which runs and harvestable surpluses for a stock have been relatively low
for the most recent historical decads (since 2000}, our progections will tend to show an immediate
increase in projected future harvests, while for those stocks for which rung and harvestable
surpluses have been relatively high for the most recent historical decade, our projections will tend
to show an immediate decrease in projected fiture harvests,

In contrast to future refums, fumre harvestable surpluses may show g trend over time if
orgjected subsistence harvests show 8 trend over time. In Fig. 17, for Lower Yukon Chinook,
harvestable susplus exhibits a dowaward trend over time. This is because in the “high
subsistence™ scenario, projected Lower Yukon Chinook subsistence demeand increases over time
which results in & decreasing profected commercial harvestable surplos after subsistence demand
is subtracted from the projected retumn,

Figure 18 compares historical harvests of Lower Yukon Chinack for several different
measures of the probability distribution for projected future harvestable surpluses for the years
2011-2030. The figure rlso shows the first of the 1,000 simulations for the harvestable surphus.
Note that most, but not all of the projected harvestable surpluses full within the 10th percentile to
90th percentile band, and all are well below the maxinium.

Fig. 18. Lower Yukon Chinook, Historle Harvests and Selected Indicators of Projected Harvestable
Surplus (Historkt Renwn-High Subsistence Seenaria),
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Figure 19 shows, for each stock, similar comparisens of historical harvests with the same
four measures of the probability distribution for projected futute harvestable surpluses for the
years 201 1-2050 for the “Historic Returm-High Subsistence”™ scenarios. For each scenario, these
projections of harvestabla surplus were the starting point for our projections of future commercial
harvests. They reflect the assumptions and methedologies (discussed above) used to devetop
probability distributions for future renurns and to predict subsistence demand. Any limitations to
those asgumptions and methedologies are incorporated {a these projecticns of harvestahle
gurpluses. '

Fig. 19. Historle Hatvests and Selected Indicators of Projecied Harvestable Surplus, by Stock
{Histork Return-High Subsistence Scenarto)
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Nota: Seales vary widely for different stocks. Data for the full historical perfod 1961-2009 were not
available for some stocks. Figure coniinues on next page.
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Fip. 19 (continoed).
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As discussed above, we developed twelve different scenarios cortesponding to twelve
different sets of asswnptions about the probability distrbution of fulvre retarns (Low, Historic,
and High) and four sets of assumptions about the firture subsistence demand (Low, Intermediate
One, Intermediate Two, and High). Rather than presenting twelve similar sets of figures
illustrating projected harvestable surpluses for each scenario, below we compare these projections
only in terms of the mean harvestable surplus for the period 2011-2050 and the mean harvestable
surplus by decade. However, note that 81l projections have similacly wide tanges for the
probability distributions of projected surpluses, so they should not ba viewed as point estimates,

Table 13 shows the mean projected harvestable surplus (averaged across all 1,000 runs and
all years) for all 12 scenarios for all stocks.
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Mote that the relative differences in mean harvestable surplus ameng the “Historic retum,”™
“High return,” and “Low return™ scenatios varies by stock. This is becanse the relative size of
escapement and subsistence demand in relation to the total return varies among stocks. The
higher escapement and subsistence demand are relative to the tedal retarn, the greater the relarve
effect of 2 change in the total retum on the residual portion of the min available for commercial
harvest.

As can be seen in Tabls 13, tha higher subsistence demand, the lower the harvestable surplus
available for commercial harvests, and vice versa. In general, for sach retwn scenario, as
subsistence demand increases from "low™ 10 *high,” the mean harvestable surplus decreases."

As shown in Table 14, the relative effects of subsiztence on mean harvestable surplus over
time vary by stocl. For example, i the “high” subsisience scenario, the Lower Kuskowim mean
harvestable surplus of coho declines by 5% between 201 1-20 and 2041-50, while the Lower
Kuskokwim mean harvesiable surplus of summer chum declines by 20%, The relative pereantage
decline depends upon both the relative size of the surplus and the relative change in subsistence
demand; the smaller the stock, the greater the relative effect of a given change in subgsistence
demand over time.

® There are 8 few stocks and scenarios for which this does not consistently hold, such as for the
Kuskokwim By coho historic run scenarios, on the second rovw of the table at the left. This is because the
data for each cell of the 1ahle ars mesns of 1,000 projecticns from a probebility distribution, When
differences in subsistence demand betwsen scenarics is low, random varistion in the means of projecied
harvesteble surpluses may cutweigh the effects of small changes in subsistence demand.
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For the “low™ subsistence demand scenaric, ne stocks experience more than a 2% decline in
mean hacvestable commercial surpluses between 2011-20 aad 2041-50, In contrast, for the high
subsistence demand scenario, mean harvestable surpluses decline by more than 16% between the
two periods for abour half the stocks. The five stocks experiencing the greatest relative decline in
harvesteble surpluses {more than 30%) are Lower Kuskolowim Chinock, Southem Norton Sound
Chinook, Lower Yukon Chinook, Sauthern Norton S3ound Pink, and Upper Yukon Fatl Chum,

The farther we project into the future, the mere important what we assume about how
subsistence demand will change in the future becomes for projected commercial harvestable

surpluses,

As we disguss below, future commercial harvests of AYK salmon will likely depend not
only on the mean level of harvestable surpluses but alse on the variabifisy of harvestable
surpluses, For example, mean commercial harvests are likely to be higher for a stock for which
the harvestable surplus is 160,000 fish every year then for a stock for which the harvestable
surplus is zero for rwo-thirds of the years and 300,000 fish every third year. This is becanse
harvesters and processors are mote likely to invest in capacity for harvesting and processing a
stock with a predictable ard consistent surphus than for one with an nnpredictable and ealy
cceasional surplus,

One simple mensure of variability is the coefficient of variation, which is defined as the matio

of the standard deviation to the mean. Figure 20 ilustrates harvestable surplus projections with
increaging coefficients of variation of 0.16, 0.62, 1.15 and 2.88,
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Fig. 20. Projected Harvestalble Surpingses for Selected Stocks
(Historis Retorm-High Subsistence Scenatio), Projectlon #1 of 1,000
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The harvestable surplus projections in the hvo bottom figures help to illustrate why
variability mattess in thinking about fumire AYK commercial barvests. For these two projections,
there are a subsiantial mamber of years in which harvestable surpluses are zero. Thiz means that
any investmment in harvesting or processing capacity, gearing up for the season, or developing
markets would provide zere revenue for those years, a major financial risk and disincentive to
investing in harvesting or processing,

rcial Fi ies

An important question for this analysis is whether thera will be harvestable surpluses for
AYK commercial salmen fiskeries in the furure. The answer to this question depends on what we
assume about the disttibation of future returns for each stock and subsistence demand for each
stock.

Table 15 shows the percentage of onr simulations For which our projections of the
harvestable surpluzs were zero or low (<= 5000 fish) for the final decads (2041-2050) of four
different harvestable surplus scenarios. Harvestable surpluses are most Lkely to be zero or low for
the “Low Return-High Subsistence Demand” scenario shown in the fourth and eighth columns of
Tahle 15. For this scenario, harvestable surpluses were zero at least 10% of the tisne fom 2041-
50 for the following six stocks: Kuskokwim Bay Chinook, Lower Kuskakwim Chincok, Lowet
Yukon Chinock, Southern Notton Chinook, Southern Norton Summer Chum, and Southoto
Norton Pink. However, with the exception of these stocks, assuming the distribution of returns
and subsistence demand projections for these scenarios, there would be at least some comumercial
harvestable surpluses for most salmon stecks in most years in the AYK area.
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Tahix 15. Stbected Indicnines af the Avaibibility of Harvesatahle Sorpinses for Commercisd Flarveits
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It is important te recognize that we cannot give sny definftive answer 1o the question “will
there be harvestable commercial surploses for AYK salmon?™ Qur simulations are based or the
assumption that ran distributions will be simitar aver the next four decades to what they were
over the past five decades. Clearly, if runs are significantly larger, harvestable commercial
surpluzes will be larger. If runs are significantly smaller, harvestable commercial surplusss will
be smaller, with more years with oo commercially harvestable surplus.

Commercial Harvests

Having discussed potential harvestable surpluses which may be available for future
cormmercial AYK commercial salmon harvests, we next discuss the extent to which these
surpluses are likely to be utilized for commercial harvests. We use the term "utilization™ to refer
to the percentage: of a surplus actoally harvested during & year.

Mo data are availabie to estimate the aneual historical utilization of AYK commercially
harvestable salmon surpluses. No data have been collected systematically or estimated for how
many salmon have historically retarned each year to AYK systems, or were potentially available
for commercia) hervest sach year. We cannot tel] the extent ta which historical changes in
harvests from year to year resulted from changes in surpiuses or changes in utilization rates,
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Lack of data made it impossible for us to develop a formal statistical model of how different
factors have affected utilization historically.

Omne patential indicator of historical utilizatien of AYK saimon harvests is fishery
participarion. Historical data for the five AYK limited entry permit types (which are
differentiated only by area, not species) show the fishery participation was relatively high in all
areas i the 1990s, but declined in sl fisheries during the 1990s (Fig. 2[). The decline was
particularly sharp for Norton Sound gillnet and the Upper Yukon fish wheel and gillnet fisheries.

1, Pere of Permity Fished in AYK Sabivob Flibiries

The decline in fishery participation could partly reflect lower harvestable surpluses. If thers
are few or no fish to be caught, fewer permit holders will participate in a fishery. But the fact that
the decline in participation is correlated with falling prices in the 1990s (discussed below)
suggests that it wag attributable in part to market conditicens, and declining participation resulted
in lower utilization of harvestable surpluses (although lower participation could be offset in part
hy higher catches by the remaining fishermen),

Another potential indicator of lower utilization 15 the rumber of salmon byyers. Commercial
harvesters will not harvest fish without buyers, A dramatic decline int the number of buyers in the
AYK region ocowrred during the 19905 for all species (Fig, 22). Agein, the decling in buyers
could pardly result from lower harvestable surphises, If thete are fewer fsh 10 be bought, fewer
buyars are Likely to patticipate. But the fact that the mumber of buyers dropped so sharply, and
that there were no buyers in large areas of the AYK regicn, is a strong indicator of declining
utilization,

33



Flg. 1. Natnibar &f Salman In the AYK Region, by Spasios

A variety of studies, as well as anecdotal evidence, describe underutilization of specific
stocks in particulsr years. Congider, for example, the following discussions of commercial
harvests for selected AYK salmon stocks:

Kuskolewim River: “The lack of markets, buyers and processing capacity for
chum salmon has been a major impediment in recent years for the commercial
fisheries . .. Although a harvestable gurplus existed each year 2001-2005, no
market existed for cham salmon in the Kuskolowim River fishery from 2001
through 2003, and cnly modest coramercial fisheties were prosecuted from
2004 through 2005. . . Given the scale of record Chinock, chum and sockeye
salmon escapements observed from 2004 through 2005 in the Kuskokwim
River, large surpluses of these species were available for commercial harvest.
These surpluses were unexploited and contributed, in par, o the record
escapements in these years. Given the poor market conditions which have
persisted in the Kuskolowim Aren for almost a decade, full exploitatian of the
large harvestable surpluses is unlikely. Along with harvest, the average rumber
of permit helders participating in the fishery has declined significantly 10
approximately 20% of historical highs. Even if effort had been at, or nesr,
histerical highs, market interest in large barvests from the Kuskokwim Area
did not exist, especially for chum salmon™ (Linderman and Bergstrom, 2009).

Morton Sound: “Beginning in the early 20003, no market interast existed for
chum or pink salinun, and the comunercial fishery targeted Chincok and coho
salmon . . " (Menard, Kresper and Hilsinger, 2009).

Yukon River: “Given the improved total return in recent years, greater
vommercial barvest of salmon might have been expected, The decline of salmon
stocks from 1998 through 2002 changed the character of the fisheries. Many
fiskers moved sway from using long established fish camps, fishing gear fell into
disrepair or was replaced with cther types, prices for salmon fell, and marlket
interest shifted to other available fisheries outside the region, With the retumn of
the salmen, fishers and markets are slowly rememing and may improve in the
futare . , . (Bue ot al, 2009).
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Note that nene of these sources attempt to estimate specific utilization rates, or how
utilization may have varied from year to year. However, they do convey that harvestabie
commercial surpluzes for meny AYK salmon stocks have been significantly underutilized since
the late 19905, particularly for chum and pink salman,

In any given year, & very wide variety of factors may appeqr to determire the extent to
which harvesiable surpluses of a given stock are utilized. Examples include:

The ex-vessel prices processors offer to fishermen.

The cost of fue) for fishermen,

“Whether buyers or processors choose to operate in the region for a salmon species.

Hew much of the scason processors or buyers operate,

The extent to which protessors offer tendering to fishermen,

‘Whather processors put fishermen on "Jimits™.

The extent to which transperiation is available to ship whole of processed fish out of the
region.

" = & & & 9 4

All of these factors are manifestations of market or cost conditions which together determine
economic cenditions for the stock. “Beonomic conditions™ refer broadly to factors affecting the
potential otal profitabitity of harvesting and processing salmon (the wholesale valve that could
potentially be derived from commercial salmon products minus all the costs of harvesting salmon
end processing and transporting salmon products ta the wholesale peint of sale),

Stocks will not be harvested unless fishing and processing are profitable for both fishermen
and processors. Potential todal profitability [imity the extent to which both fishing and harvesting
can be profitahle,

Exiremely favorable economic conditiens {i.c., when potential total profitability is very
high} are likely to be reflected In the types of factors listed above. For example, if economic
cenditions are extremely favorable:

Processors are likely to offer higher ex-vessel prices to fishormen.

Figshermen are likely to fish even if the cost of fuel is high.

More processors and buyers are likely to operate in the repion.

Fishermen are likely to fish, and processors are likely to buy, for more of the run.
Processors are more likely to offer tendecing over greater distances,

More transportation options will be economically profitable,

Utilizarion is itkely to be high.

Conversely, if econornic conditions are extremely unfavorable:

Processors are bkely to offer lower ex-vessel prices to fishermen,

Fishermen are less likely to fish if the cost of fuel is high.

Fewer processors and buyers are likely te operate in the region,

Fishermen are likely to fish, and processors are likely to bwy, for leas of the run.
Processors are less likely to offar tendering, or to offer it for shorter distances.
Fewer ransportation opticas will be economically profitable,

- & & & & 4
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o Litilizetion iz likely 1o be low.

Real {inflatiom-adiusted) limited entry permit prices declined sharply in all AYK salmon
fisheries during the 1990s {Fig. 23). Since parmit prices are &n indicator of sxpected future
profits, this suggests that fishecy profitably declined very sharply during this period. In part this
would be an expected result of lower harvestable surpluses. But it likely to some extent slso
reflects lower prices, which would have contributed to lower utilization,

Flg. 33. Average Real Permit Frices In AYK Sabiven Fiybovbes, [9T5-2009
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A wide variety of factors affect potential total profitability of a fishery. We briefly review some
of the mast important factors below,

Morket Conditions

Market conditions are refected in wholesale prices paid for products produced from AYK
salmon fisheries, and also in the ex-vessel prices processors pay fishermen. Figures 24.2§ show
average real (Inflation-adjusted) ex-vessel prices paid by processors to fishermen for AYK
salmon, as well a5 the corresponding average statewide ex-vessel prices. Note that these prices
sre weighted averages of prices from different regions, 50 part of the changes in prices over me
{particularly for Chinook) derive from changes in the relative share of diffsrently-priced AYK
fisheries in the total catch.

Real prices declined dramatically io the 19905 and eacdy 2000s, both in the AYK region and
statewide, for all species except Chinook. Similar declines oceurred in the wholesale prices of
most of the Fozen, fresh and roe products made from these species, although the spegific price
changes varied by product and species. A wide variety of factars contributed to the price declines,
inchding growth in wotldwide farmed salmon production, arge world harvests of wild salmen
{including Japanese and Alagka chum salmon hatchery production], changes in the Japaness
economy, and changes in the seafood distribution and retailing industries (Knapp 2009). The
AYK Chinook salmon, which enjoyed a niche-maricet reputation as a very high-quafity product,
was less dramatically affected by these market changes than other speciss and suffered a less
dramatic price decline. These market changes during the 19905 contributed to, and were reflected
in, dectining processor interest in buying AYK. satmon apd operating in the high-cast AYK
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region. They are probably the most significant factor contributing 1o reduced utilizatian during
this perind.

Since about 2003, real prices have been rising for all species, both in the AYK region and
statewide. Although real ex-vessel prices have more than doubled for all species, they remain
well below real price levels of the [980s for all species except Chinook. The improvement in
prices reflect a variety of continuing changes in world salmon markets, inchuding strong growth
in world salmon demand, market differentiation of wild salmon from farmed salmon, generic
marketing efforts for wild salmon, development of new wild salmon products, and development
of new domestic and European markets for Alaska wild salmon resulting in diversification of
markets and reduced dependence on the Japanese market,

[t is difficult to predict how AYK wild salmon prices will change in the future, particularly
over the extremely long time period of the next four decades. History strongly suggests that price
cycles will continue to occur. There will be periodic pericds of higher or lower prices due to
perieds of relatively lower or higher world supply relative to demand. However, several factors
suggest that over the long-term, real prices for AYK wild salmen may trend upward, continning
the trend of recent years.

The most fundamental factor is that world demand for salmon 15 likely to grow more mpidly
than supply. Factors contributing to likely long-term grawih in world salmon demand include
continued growth in the world population; Hsing global incomes, particulatly for emerging
middle classes in populous Aséan countries such as China and India; and the likelihood that real
prices of meat and poulry will increase due to consteaints o the supply of feeds, land, and water,
Another favorable factor {s that wild salmon, limited in supply by nature, is likely to become
increasingly differentiated from farmed salmon and appreciated for unique “wild” characteristics.
At the same time, there are substantial differences in the value of different salmen species; pink
and chum are vnlikely to command prices comparable (o those of Chinook, sockeye, or cohwo. The
limited sizes of the Chinook, coho, and sockeye runs in the AYK region also limits the potential
value af coremercial salimon harvests,

Potentialiy offseiting these gencrally favorable market factors (limiting and at times
reversing long-term positive trends in real prices) is the potential for continued dramatic
technelogice] advances in aquacwliure conimbuting to lower costs of production and incresed
supply of farmed salmon and other species (potentially including species not yet farmed in
significant volurues). As for any other conunodity, future price increases for salmen will be
limited by the incentives they create for producers to expand production of farmed salmon and
othet competing species, and for consumers o shift to other, lower-priced alternatives.

It would have been impossible in 1970 to predict the price trends over the next four decades
illustrated by Figs. 24-28. Although it is always fempting to assuns that the treads of the peat few
yeark will continue indefinitely, in reality it is just as impossible to predict what wilk actoally
happen to AYK salmon prices over the next four decades as it would have been in 1970.
Altbough our best puess would be that AYK salmon prices will trend upwards over the oext four
decades, it should be recognized that any prajection for this long a time pericd is ultimately anly
a guess,
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Fig. 24, Seleted Chingok Salmon Resl Average Ex-Yessel Fig. 25. Selected Sockeye Salmon Real Average Bx-Vessel
Prives {adjusicd for nflation) Prives {adjusted for inflalion}

Nete: Stear drope in AYK riglor average prics In 2007 and 2068.08
Fikaly reflect declines In tha thore of kigher-priced Yekon Chinook i
tarat AYK eatches,

Fig. 24, Selected Cobo Salmon Real Average Ex-Wossel Prices Fig. 27. Selected Chum Salmen Real Averape Ex-Vesgel
{adjusisd for inflation} Prices (pdjusted for inflalion)
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Fig 28. Sedected Pink Salmon Real Average Bx-Vessel Prigas
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Transportqtion Infrastructure

Among the most important factors which could affect the future profitability of ntilizing
AYK sabmon is the futurs development of wransportation infrastructure. One of the most
important differences between AYK salmon fisheties and other AYK fisheries is the much higher
costs of transporting supplies inte the region end transporting fish products out of the region.
Most other salmon-producing areas of Alaska have access to roads, jet air service, or large acean-
poing vessels. In contrast, fisheries in rouch of the AYK region are secessible only by small
aircraft or shallow-draft boats. This increases the relative costs of evenything associated with
fishing and processing and transperting fish to market, such as fuel, fishing gear, processing
Iaber, uilities, machinery maintenance, packaging, and lnmspomug pmceswd frozen and fresh
fish. Transportation limitations also reduce the reliability of services for getting fresh producis to
market,

Crver the longer term, it 35 possible that new transportation infrastructure, particularly roads,
¢outd be built ta perts of the AYK region, Road connections to western Alaska have been
discussed for decades, but they have yet to be built because of extremely high cosis and
ambivalence within the region sbout the desirability of road access. In peneral, road connections
1o the Kuskolowim, Lower Yukon, or Seward Peninsula could change the cost structure of AYK
fisheries and would likely resuit in greater wtilization of harvestable surpluses.

It is also possible that transpontation services to the AYXK region could deciine and costs of
transportation could increase, if energy costs increage significantly or if changes in national and
state political priorities resuli in reductions in the significant subsidies to air transportation to the
region, such as for bypass mail and airport construction, maintenance, and operation. Thiz would
tend to reduce future utlization of AYK satmon.

For sny given market conditions and cost conditions, utilization will be affected by the
variability and uncertainty of harvestable surpluses, Commercial fishing cannot occur (and will
not be ailowed) unless there are processors willing to buy and process commercial harvests.
Processers will not buy or process salmon unless they have a reasonable expectation, prior to the
season, that they will make money. The more likely they think it is that there will not be enough
fish for them to make processing worthwhile (or warse, no fish ar all to process) the lower the
chance thet they will choose 1o operate in an ares.

The amount of fish processors can buy is also affected by longer-term investments that they
make in processing facilities and equipment in a region, This is central for the sconomics of AYK
commercial salmon Asheries. Successful commercial salmon fisheries depend on markets:
processars willing and able to pay fishenmen ¢nough 1o make commercial fishing worthwhile for
fishermen. Processing requires leng-term invesiments in facikities and equipment within a region,
as well as annnal pre-season investments in bringing in labor, packaging, and other supphiss. The
less frequently facilities and equipment are nsed, the more favorable economic conditions need ta
be to justify investing in them, The more variable and uncertain the processors expect Futare
harvestable surpluses to be, the less profitable long-tertn investments in processing capacity will
appear, and the less they will invest. The more uncertaln precessors are prior to a seasen about
whether there will be a harvestable surplus, the less likely they are to make the necessary
investments to be ready to buy if a harvestable surplus occurs.
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For this reason, a eritival factor affecting the utilization of future AYK salman harvests will
be how often the harvestable surpluses are very low or zero. The eftects of low or zero
harvestable surpluses go beyond the year in which they ocour. If they lead to expectations that
low or zero harvestable surpluses are likely in the future, then buyers are Less likely to be present
in years when surpluses are available, reducing future utilization.

This has an important policy implication. Managers should recognize that how they manage
commercial fisheries when s are weak may affect the extent to which they will have a
commercial fishery in years when runs are strong. While meeting sbsistence and escapsment
goals are clearly vety important, the more that mansgers fully clese commerciat fishing when
runs are weak, the fewer commarcial buyers there are likely 1o be when russ are strong.

What will matter for investmeant in processing and wtilization of future AYK salmon
barvestable surpluses will be not just the perventage of years over the entire period for which
surpluses are low or zero, but the axtent to which yaars of low or 2ero0 surpluses are bunched
together so that en extended period ooours of low or zero surpluses. Put simply, processors may
nat lezve becavse of one bad year, but are more likely to leave if they encounter or expect
multiple bad years in a row,

Oy methodology for simmutating futare salmon returiis for this study is limited in that it
assumes that retumns are not govemed by predictable spawner-recmit relationships but are instead
characterized as independent draws from a stationary distribution of run gizes, Consequently, the
model does not provides a way of projecting how often “multiple bad years in a row" may oceur.
Thus, an important question for the foture of AYK commercial salmon harvests, which we do not
address in this study, is the exient to which extended pericds of low salmon returns may occur,
Unilization of harvestable surpluses is likely to be higher, with higher commercial salmon
harvests on average, if the next four decades are characterized by relatively stable retums and
surpluses than if they are characterized by varying multi-year periods of |ow and high retumns and
surpluses,

E G CAT RIS

In general, unit costs of processing and barvesting tend to decline as volume increases, as
long as there is sufficient harvesting and processing capacity, This suggests that alk clse equal,
harvesting and processing is more likely 1o ke profitable for larger-scale fisheries.

However, smaller stocks may be profitable to harvest if s overlap with lerger-scale
fisheries, Similarly, if investments in processing capacity ars justified by larger-scale fisheries,
plants may stay open to take advantage of other, smaller runs which would not have heen
profitable on their own,

An important limitation of cur modeling for this analysis is that we treat each stock within a
region separately. Ip reality, within each AYK region, future utilization of different species will
be interdependent. The profitability of processing any particular species will depend on the
profitability of harvesting other species and the extent to which they can help to offset fixed costs
of harvesting and processing.

Eishery Manogement

The potential profitability of a commercial fishery depends in part on how it is managed
(that is, when and how fisk may be harvested and who may harvest thetn), Management
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regulations can dramatically affect both costs of harvesting and processing as well as poteatizl
matlet value.

Current management regulations strictly limit the rypes of gear which may be used in AYK
salmog fisheries. Regulations are imtendad, in part, to achieve sogial goals such as widesprenad
participation in figh harvesting, Despite drastic changes in technology in other food-producing
industries, relatively little has changed over the past fifty years in how AYK salmon (and other
Alaska salmon) are karvested.

1t is possible to iragine very different management regulztions for AYK commercial
fisheries which could result in very different ways of harvesting fish. For example, fish could be
harvested in figh traps (as are common in the Russisn Far Bast} or by other gear types frem larger
vesaels, Fishing could be organized cooperatively, or conducted by cotnpanies rather than
individuals. Such chaages could, in theory, lead to sipnificantly more efficient and profitable
fiskerics which would ntilize available commercial sirpluses more intensively.

We are not advocating ot predicting such changes, and they seem unlikely given the pollcy
goals for AYK fisheries, But over a long time frame, they are theoretically possible, particularly
if significant economic and social changes oceur in the AYK region that lesd to decliring interest
in maditional commercial fishing,

€0 Proy

A unique factor affecting western Alaska salmon fisheries is the Community Development
(Juota program. In general, commercial salmon fisheries are economically susiainabile over the
long-term only if they are economically profitable. The exception to this principle 35 if subsidies
are available to offset losses on a Jong-term basis. Community Development Quots groups have
been subsidizing some AYK salmon processing operations to a significant scale. This has likely
increased the utilization of salmon in the areas from which these processing operations are
buying. It also tnay have contributed to a decline ih other private processing cperations which
canmot compete with subsidized CDOQ operations.

Bxamples of significant AYK salmon processing operations operated or subsidized by CDQ
groups include Norton Sound Econemic Development Corporation®s joint ventures with Glacier
Fish Company, Yulkon Delta Fisheries Development Association’s Kwik'pak Fisheries, and
Coastal Villapes Region Fupd's Jarge new processing facility in Platinum, These operations buy
significant volumes of fish and provide rmarkets in their regions.

The futuee scale of AYK commercial salmon fisheries will partly depend on how the CDQ)
program evolves in the fubure, and particularly, the extent to which large revenues cantinue to be
generated, whether CDIQ graups are mandated to invest revenues in fisheries-related economic
devetopment within the region, and whether CB(} groups choose to subsidize salmon processing
operations,

Dilization Forrpula and Assumptions
As the above discussion suggests, a wide variety of factors will affect fulure utilization
commerzial harvestable sutpleses of AYK salmon, We cannot accurately predict how thess

factors will combine to determine ectusl utilization. It is plausible to imagine very different
fotures for AYK commercial salman fisheries, particularly over the longer tenm.
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For this reason we do not attempt o predict funwe utilization. Rather, our goal is to illustrate
different potential fitures, that is, what long-term trends in comamercial harvests might Look like
urder different assumptions about future trends in utilizaticn. To de this we developed a simple
utilization formula to calculate utilization rates as a function of tvo main factors: (1) genersl
economic conditions affecting utilization; and (2) variability of harvestable surpluses. The
formula iz based on & “logistic funetion™ which calculates an annual utilization value between 0%
and 100% based on the values of two variables:

Table 15, Utilizaton Formula Vatriables

How utilization
Assumed or changes as the
Variable Definition Seale calculated? variable increases
Uhilization iodex | An assumed armual index of I-10 Assumed Increases
. utilizatipn for the stack
Coefficient of The annual ratia of the D-infiniey Calculated Decreases
variatfon of the standerd deviation to tha
harvestable mean for 1,000 simulations
surphs of harvestable surplos

The formula is:

U= LA{I+EXPA{-3 + 0.6 - 0.7V)))
where

U = Uilization (the propertion of harvestable swrplus which is harvested),

I = Utilization index, and

¥ = Coeflicient of variation of the hervestable surplus,

Table 17 shows wtilization for several differeat combinations of the wilization index and the

coeflicient of variation of the harvestable mxrplus which result form this formula:

Table 17, Utllization with Selected Combinations of Ltlization Index and Coefficleat of Yariation

Utiltion Fadex

1 Fl ] 4 = [3 7 g § 14

008 2% | 1% | 233 | 33% | 3 65% | 77% | 84 | 92% | 05%

s 05 0 % | 0% | 183 | 28% | 41% | 566 | 709 | 81% | 89% | 83%
gELL0] 4% B | 13%s | 2% ] 33w B 4% | 62% | 76 | 5% | #1%
iﬁ% (15 | 3% | 5 | 1o% | 16% | 26% | 39% | 4% | 6% | 79% | 88%
8= 200 2% | @ | 7 | 12% | 20 P e | 45% | s | o | 83%
25 B 2% Pa 3% P 13 [ 248 | 37% | 5% | 66% | 78%

300 1% | 2 | 4% | &% | %% foues | 2% | ame | s | %

Note that at a utilizatien index of 3, utilization is 50% if the coefficient of variation is zero
{implying that the projected harvestable surplos iz the same for each of 1,000 simulations).
Utilization falls to 33% for a coafiicient of vanietion of 1 and to 31% for a coefficient of variation
of 2.
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The coefficients of the formula were chosen so that it would calculate: (a) the wtilization
rates shown in the first row of the table for a coefficient of variation of O: and {b) the changes in
utilization rates shown in the table columns a& the coefficient of variation increases. Note that the
formula js nof based on economic analysis. 1t only provides a simple way of combining
assumptions about Jong-term trends in factors affecting utilization with assumpticns about how
varisbility in harvestable surpluses may affect utilization. This is useful becavse of the potential
importance of variability for utilization, the wide differences in variability between stocks, and
the changes in vatiability that may occur over time as harvestable surpluses increase or decrease.

The purpose of the formula and our anelysis i3 to illestrate potential long-term trends in
harvests under alternative assumptions. As historical experience clearly shows, shonter-term
incresses and decreases in utilization in regpense 10 shorter-term trends in sconomic conditlons
and harvestable sutpluses are clearly possible or probable,

Another important limitation {s that the formmula treats sach stock separately: it doss not take
account of the clear synergics between commercial harvests of different species within a given
geographic arsa. Az noted ebowve, it is likely thet utilization will be comelated for different species
within a given ared, but we da not attempt to account for this correlation in our projections.

For the purposes of our analysis, we developed six sets of assumptions about utilization
indexes, by species. For each set of assumptions, we asstmed a “starting™ valuoe of the index in
2010 and an "ending” value in 2050. Wien the starting and ending valves differed, we agsumed
that the index changes by s constant annital amount batween the statting and ending year.

Table 18 summarizes qur ntilization index assumptions. For the “Same™ assarnptions we
asgune the same indexes for al) species; for the “Varied” assumptions we assurse different
indexes for each species. For the “Low” assumptions we assume a “low” ucilization index aver
the entire peried; for the “High™ assumptions we assume a “high” utilization index for the entire
peried, and for the “Rising” assumptions we assume the index rises from “low® to “high” over the
period.

Table C-7. Utilizatlon Index Assnmptipns, by Specles

Samc-Low Samc-1igh Sumllisiug _}"_lrie-i-an Vorlad-Hi Yarizd-Rising

Species 2014 | 2050 § 2040 | 2050 § 2010 | 2050 § 2040 | 2050 § 2910 | 2050 | 2019 | 2050
i 5 5 g [] ] B 7 7 9 9 7 g
Bockeye 5 5 [ E 5 ] 5 5 2 ] 5 3
Coho 5 5 g £ 5 g 5 5 E] 9 5 9
EEummer Chum 5 5 8 [ 3 8 4 4 B 8 4 [
[Fall Chum 3 5 % [ 5 % ] 3 ] 5 4 ]
[pinx 5 5 ] ] 5 g 3 3 ! B 3 P

NMote: “Same* ar “Varied" indicates whether the assumptlons ave the same jor alf species or vary across
species. "Low, " "High, " and "Rising" indicate whether the assumptions are fow aorass the projection
period high aeress the profection perlod, or rising asross the profection peviod

It is important to understand that we are nof arguing that any of these sats of utilization index
assumptions are “best” or “most Lkely™ or “muost realistic.” As discussed above, dug to both lagk
aof historical data about utilization and our uncertainty about the factors which may affect
utilization in the future, it would be impossible io predict with any certainty how utilization will
change. Rather, cur purpose is to illustrate the implications of different sets of assumptions about
utilization.
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Commnercial Harvest Projection Scenarios

For each stock, we calenlated 72 sete of 1,000 simuladens of foture commercial salmon
harvests, corresponding to the 48-possible combinations of 3 sets of assumptions about fitture
retarns (Historic, Low, High), 4 zets of assumptions about fubore subsistence demand (Low, 1ntl,
Int2, High), and 6 sets of assumptions about utilization indexes {Same-Low, Same-High, Same-
Riging, Varied-Low, Varied-High, Varicd-Rising). Wa refer to each of these sets of simulations
as a commercial “harvest projection scenaric,”

In discussing our harvest projection scenarios, we begin by describing the “Historic Return-
High Bubsistence-Veried-Rising Utilization™ scenario projections as an example. Figure 29 (on
the following two pages) shows four indicators of projected barvestable surpluses and harvests
for each stock for the years 2011-2050 for this scenario, Recall that the assumptions for this
scenariq imply that:

» Future salmon returns will be drawn from the same probability distribution as that which
we estimated drove historic salmon retorns (“historic retwn™ sssumption),

+  Fuoiure subsistence demand will reflect a combination of assurnptions [eading to relatively
high future subsistence demand ("high subsistence” assumption), and

o Utilization indexes wifl vary between species and will be rising over the pericd 2010-
2050 (“varied-rizsing utilization™ assumption). In particular starting {2010) and ending
(2050) utilization indexes will be 7 and 9 for Chinook; 5 and & for sackeyas and coho; 4
and 8 for chivm; and 3 and § for pink salmon.

Each graph in the fipure has four lines:

A light line showing the projected annual surplus for simulation #1 of 1,000 simulations.
A dark line showing the prajected anmmal barvest for simulation #1 of 1,000 simuletions.
A light line showing the average projected surplus by decade.
A dark line showing the average projected barvest by decade.

The differences hebween the light lines (surplus) and dark lines (harvest) are an indicator of
utilizetion: the closer projected harvests are to projected surphises, the greater wilization is.



Fig. 29. Projected Harvestmble Surplases and Comvmerdal Harvests:
Averaged by Decada and Stmulstion #1 of 1604
{Histeric Retorn-High Subslsience-Varied-Rising [Hillzation Scenarly)
Note: Light ines thow surpluses, hegvy lines show harvests; graphs contimie on nex! page.
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Fig. 2% (continuad).
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For each of the 23 stocks, future projected harvest trends reflect the effects of two trends
over time: changes in subsistence demand (increases in subsistenrce demand result in lower
harvestable surpluses) and assurned inereasing wtilization indexes. Whether future projected
harvests increase, decrease, or stay about the same depends on the relative strength of these two

trends.

We may divide the stocks into five different groups based upon the relative effects of the
two different rends on trends in projected harvests (Table 19).

Table 19, Grouplng of Stecks Based on Trends fn Prajected Surpluses and Commercial Harvests

Trend in
Trend in Projected
Profected Assurned increass Commercial
Surpluses i Utilization Fodex Harvests Stocks
Beelutively strhle Redatively amall Relatively Stable Kuskekwim Bey Chinook
surplus reflecting Loper Yukon Chinook
relatively stable Refarively large Ipcreacing Kuskekwim Bay Coho
subsisience Kuskokwim Bay Summer Chum
demand Kuskalowim Bay Seckeye
Eower Kugkokwim Coko
Lower Koskakwirn Sockeye
Lower Yaken Semmer Chum
Lower Yoked Fzll Chum
Upper Yulom Cobo
Upper Yulon Summer Chum
Morthem Notten Coho
Morlhern Norion Summer Chum
Marthem Norlon Pink
Decliming surphus | Beletively small Dlecreacing Lower Kuskokwim Chinook
redleciing Lower Yukon Chitiook
increasing Soulhem Neren Chinook
subsisience Rolatively large: Unilization Retatively Seabile Upper Yukon Fall Chum
demand incresses aboul as mech o needed o Southern Nerion Cohao
offset the projected decline in
|harvestable surplus
Relatively large: Uritization inereasing Lower Kuskolowim Summer
increazes sufficiently to mone than Chum
offset the projected decling in Lawer Yuken Cobo
harvestable surplus Southern Norton Summer Chum
Soulhemn Nonion Pink

Note that this grouping reflects the specific assumptions of the “Historic Return-High
Subsistence-Veried-Rising Utilization™ scenario, Different scenarios would vesult in different sets

of groupings.

Appendix B provides tables illustrating how projected harvests change for different sets of
assumptions about returns, subsistence demand, and utilization. In general, the prajections
suggest that for mast AYK stocks there are likely to be commersial harvestable surpluses, and
that commercial barvests are likely to rise over time if improving economic conditions [ead to
higher utilization rates, However, for a few stocks, increasing subsistence demand may reduce
harvestable sapluses significantly, resulting in decreasing commercial harvests,
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Discussion

Our predictive model of subsistence demand provides a bagis 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 & renge of future outcomes depending upon future
conditions of human populations, dog populations, household incomes, community cultural
composition, and ather factots. Under many plawsible future seeparios, subsistence demand for
salmom remaing the same or increases in the AYK region according to the medel. There are also
future conditions where subsistence demand decreases, particolarly if human populations
decrease in the AYK region. It is safe to conclude that the initia! hypothesis that predicts stable or
decteasing subsistence harvests is not a sound prediction. Our model of subsistence demand
portrays a range of potential oufcomes in subsistence demand for salmon depending upon future
conditions,

In our mexdel, the sizs of the population of consumers has a major affect an 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. Overull, village populations are growing in the AYK
area according to Alagka Department of Labor projections. These populaticn 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 modsl suggests there may be “wpriver-downriver” shifts in the location of subsistence
demand for selmen becawse of human population trends. On the Yukon River, demand would
disproportionately shift from upriver areas to lower river areas becanse villape populations are
growing at greater rates aleng the lower river while village populations are stable er declining in
some upper rivet areas. Sirnilarly, as Lower Kuskokwim and Bethel populations are increasing at
greater rates thax epriver areas, demand for salmor will incrgaze mote in lower river areas
compared with upriver areas aceording to the model.

Trends in dog populations are less predictable than human populations in the AYK area. The
pepulations of dogs significamly aifect the subsistence demand for chnm and coho salmon in
upriver areas on the Yuken and Kuskolowim rivers. A resurgent interest in dog mushing would
mean increased demand for chvm and cobo. But such resurgence mey be unlikely, On the racing
circuit, newer dog breeds and more expensive diets give owside dog teams a competitive
pdventape over lotal teams. This creates disincentives to local racers to compete, However,
interest in local dog meing might increase once again. Race sponsorship and race reward mondes
affect participation. Increased fuel prices in villages might lead to increased use of degs for
transportation. But at the same tince, dog food may also increase as an expense with low salmon
nuns and decteased supplies of cheap salmen, These factors make it difficult to predict trends in
dog populations. Overall, the model suppests that fishing for dog food will continue as a
significant component of the subsistence demand for chum and cohe in opriver areas,

Trends in income {per capita) affect subgistence harvests in niral areas. Constraints on the
growth in mean per capita incomes (due to underdeveloped wage sectors, low enployinent, and
poot comunercial fisheries, among other factors) tend to be associated with higher overall
subsistence demand in AYK communitias. At the same time, increasing costs of imported
preducts ta househalds {especially fuel, boat motors, and nets used for fishing) strain the capacity
of households to catch and process wild foods. Te deal with such potential economic conditions,
some households may adept fishing strategies that require lower monetary costs (because
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households may have less income to imvest in fishing) and that invatwe strategic applications of
labor (because lacal labor is comparatively more available). It can be expected that core
househelds with aceess to income, fugl, and equipnisnt will continue to link with houscholds of
kinsmen (in extended family networls) to share capiral and labor in the produstion and
distribution of salmon. This has been a central economic strategy for praducing wild foods by
family proups in the AYK area

Roads are a potential factor affecting subsistence demand. According te the moded, if roads
push into the AYK region, sociceconomic changes may substantially lower saimon harvests for
subsistence. Elsewhere {n the state, roads bave been associated with lower food costs in stores,
greater mean incormes, n-migration by non-Natives, out-rigration by Natives, greater
competitien between rural and urban fishers and hunters, snd more restrictive regulaticns for
fishing and hunting. Roads tend to be associated with lower harvests for local subsistence use.

Urben transformation is another potential future factar. If the industrizl capitalism of urban
areas transforms the local economics of communities in the AYK area, lower subsistence harvests
are predicted by the model. But this seems unlikely, short of large-scale mineral development in
the reglon. It is more [ikely that household incomes in villages will change incrementally aver
time, allowing for more or less purchases of imported food. The effects of these incarme changes
ere shown in the range of potential ourcomes of subsistence demand.

The model of subsistence demand says nothing sbout other kinds of transforming events that
might oceur in the next several decades in the AYK region. During the previous fifty years,
szowmsachines and ATVs replaced sled dogs for everyday winter transportation, a technological
transformation that substantally decreased local demand for chum and cohe salmon. Is there
angther technological change in the offing? K is diffionlt to see any of such a magnitude. Another
transforming svent during the previous century was the development of commercial fisheries on
AYK stocks. That event may have permenently altered the potential productivity of the AYK
drainages in ways not understood, Examples of potential future transforming events might be fish
hatcheries in the AYX region, or changes in fish productivity doe 10 global warming, or an
unprecedented disinterest by young people jo traditional culture, Qur medel of subsistence
demand does net zccount for effects of thege types of potentially transforming factors.

In the commercial salmon fisheries, the fundamental constratnt to future salmon harvests
will be futvee sabmon retumns to the AYK region. As is clear from historical experience, retumns
may vary dramatically from year to year and over longer-term periods. There may be years or
extended perivds of very low returns, und years or extended periods of very high returns.

Potential furure chanpes to munagement contral rules are also not predictable. The primary
menagement policy hag been, and will likely continue to be, t¢ ensure escapement that wil]
provide reproductive outpint sufficient to provide for a desired level of fonure returns. However,
long periods with reduced run strength (returns) for a particnlar salmon stock can resolt in more
ronservative management measures in an effort to boost spawning escaperents. The relatively
recent recognition of leng-term shifts in productivity, likely driven by environmenta? changes,
may also result in re-defined escaped goals. The goals may be reduced in acknowledgement of
Lower sustairable productivity for a particnlar stock. Although our run strength mode! applied the
most recent accepted escapement godls on systems for which formal escapement goals have been
adopted {(Brannian et al 2068; Volk et al. 2009), these poals are likely to be amended over the
pext four decades as edditional information beeomes available, Ultimarely, changes to the
escapement goals will affect both subsistence and commercial harvests.
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Becauss future returns are highly uncertain, any long-term projections of futuze AYK
commercial salmon harvests are inherently highly uncertain, Cur “projections” of fiture retumns
are not predictions of actual refurns, or even of the range within which actaal rehons will £all.
Rather, they should be intzrpretad as ilhustrations or examples of the range withim which returns
might fall, if the distribution of funue returns 15 sirsilar to that of the past five decadss.

Because subsistence harvests have, and will likely retain, priority over commercial harvests,
growing subsistence demand could affect commercial harvestable surpluses for some stocks aver
time. In general, assuming that the distribution of fiziure retarns is similar to that of past returns, it
appears likely that thers will be at least some commercial harvestable surpluses for most stocks in
most years, Assurning the distribution of future returns is similar to that of the past five decades,
for the “low” subsisience demand scenarie, no stocks would experience mere than & 2% decline
in mean harvestable commercial surplouses berwesn 201 1-20 and 2041-50. However, for the high
subsistence démand scenaric, harvesteble surpluses could decline by more than 10% between the
two periods for about half the stocks. The five stocks experiencing the gpreatest relative decline in
harvestable sarpluses (more than 30%) are Lower Kuskolowim Chinook, Southem Morton
Chinook, Lower Yukon Chinook, Upper Yukon Fall Chum, and Southern Norton Pink. Howesver,
if fature retumns are significantly lower than past retums, harvestable commercial surpiuses will
be smaller, with more stacks experiencing more years with no commergially harvesmble surphys.

Future AYX comsmercial salmon harvests will depend naot only on harvestable surpluses but
also the extent to which those surpluses are whilized. A wide variety of factors may affect futere
utilization. Among the most important of these are likely to be market trends, the development of
transportation infrastrueture, variability and uncertainty of harvestable surpluses, synergies
between harvests of different species within the same area, fisheries management regulations, and
the future evolution of the Commumity Development Quotz program. The uncerizinty associated
with these factors make it impossible to predict with any certaiary how utilization will change
aver the long term.

In general, long-term market trends may be favorable for AYK wild salmon. Following a
drastic decline in the 19905 and early 20003, market conditions have been generally improving
Tor wild salmon over the past decade, particularly for higher-valved species (Chinook, coho, and
sockeye). Major contributing factors have been strang growth in world demand for sabmon,
differentiation in market demand for wild salmon, and a slowdown in the prowth of production of
farmed salmon due to constraints of discase, fecd cosis, availability of sites, and the potential for
techrological improvements. All of these may continua over the long serm, although thers is
clearly potential for periods of lower prices should farmed salmon production increase tog
rapidly. Unique characteristics of Yukon and Kuskokwim salmon could become long-term
mnarketing advantages in niche markets. If market conditions for AYK salmon improve, this
would tend to increase utlization of AYK salmon commercial harveatahle surpluges over time.

More genesal factors contributing to a positive long-term outleok for market conditions
include growing world demand for protein as populatiens and ingomes expand, and censtraints 1o
corresponding increases in protein production including availability of water and farmland.

Becanse of significantly higher costs and lack of trospertation infrastrocture, AYK salmon
will nevertheless likely remeain “last in, first out™ in comparison with salmon from other areas of
Alaska in the event of future market downturns, particulacdy for lower-valued species (pink and
chum). Although the long-term outloek is favorable, increases in utilization are more likely to
accur gradualky rather than rapidly or dramatically, Moreover, likely furure increases in firel coats
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coukl make fishing, proceszing, and transpertation increasingly less affordable in the AYK
region.

Variability and uncertainty of harvestable surpluses have besn and are likely to remain
important factors limiting utilization in some AYK commercial salmon fishenes. Processors are
less 1ikely to plan to buy and process salmon during a season unless they are reasonably certain
there will be a harvestable surplus for them to process. There may not be investment i facilites
and equipment to buy and progess salmon in the fukgre unless processors are reasonably certain
there will be harvestable surpluses to buy and process in most years. Managers should recogmize
that how they manage commercial fisharies when runs are weal: ey affect the extent to which
they will have a commercial fishery in years when runs are strong. The more yeers that there are
no commercial harvesiable surpiuges, the fewer conmpercial buyers there are likely (o be when
rums are strong. Future AYK commercial salmon harvests will depend in part on the extent to
which tnansgement policies can reduce the vatiability apd uncertainty of harvestable surpluses,
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Appendix A, Subsistence Demand Scenario Details

Fig. Al. Subsistence Demand Scenario, Yukon River Area (High)

Subsistence Salmon Demand Model
High Scenario: Yukon River Area (Lower Yukon,
Middle-Upper Yukon, Fairbanks)

Subsistence Salmon Demand (All Species and Uses)
LYwkon  M-U'Yukon Faibanks Taks
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Fig. A2, Subsistence Demand Scenario, Yukon River Area (Intermediate Two)

Subsistence Salmon Demand Model
Intermediate Two Scenarlo: Yukon River Area Subsistence Saimen Harvest Frojections
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Fig. A3. Subsistence Demand Scenario, Yukon River Area (Intermediate One)
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Fig. A4. Subsistence Demand Scenario, Yukon River Area (Low)
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Fig. A5. Subsistence Demand Scenanio, Kuskokwim Arca (High)
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Fig. AS. Subsistence Demand Scenario, Kuskokwim Area (Intermediate Two)
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Fig. A7. Subsistence Demand Scenario, Kuskokwim Area (Intermediate One)
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Fig. A8, Subsistence Demand Scenario, Kuskokwim Area (Low)
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Fig. A9. Subsistence Demand Scepatio, Norton Sound Area (High)
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Fig. AlU, Subsistence Demand Scenario, Norton Sound Area (Intermediate Twao)
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Fig. All. Subsistence Demand Scenario, Norton Sound Area (Jutermediate One)
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Fig. A12. Subsistence Demand Scenario, MNorton Scund Arca (Low)
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Appendix R:

Comparison of Projections of Mean Commercial Harvesis snd Mean Utilization for
Selected Combinations of Scenarie Assumptions and Time Periods

The tables in this appendix provide summary comparisons of prejections of mean harvests
and mean utilization for the following combinations of scenario assumptions and time periods:

Table B-1.0Overview of Appendix B Tables

Assumpticns about
probabiliny Assumptions about
digribution of fukurg subsisiznce Dtilizetion
Tahles fubare retumg demand assuraphons Time periods
B-2,B3 | Historic, Low, High %‘:ﬁ“’:{":‘g'h Varied-Rising 2011-2050
2011-20
o . . . 2021-30
B4, B-5 Histonis Lew, High Waried-Rizing 203140
2041-50
Samp-Low
Same-High
. . Same-Risin 2011-20
B-6, B-7 Historic High Vari ad—Lcrwg 2041-50
Varied-High
Varied-Riging
8.8, B-14 Histerie Larw i 2011 1-2050
B-g, B-15 Historic High " u
B-1%, B-16 Low Low " "
BE-1t, B-17 Low Hiph " "
B-12,B-18 Hish Low u "
B-13, B-19 High High * "
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GGenoa C-2
Marfape 2012

Craig L. Fleener Co-Chairs Denis D' Amour
LSa Canade
Yukon River Panel 100 - 419 Range Road Whiehorse, Yukon Y14 3W1

22 March 2012

Eric Olson, Chairman

North Pacific Fisheries Management Council
605 W, 4™ Ave

Anchorage, AK 99501

Dear Mr. Olson,

The Yukon River Panel, established in accordance with the Yukon River Salmon Act
under the Pacific Salmon Treaty, met in Anchorage March 19-23. Among the many topies
discussed during our meeting was an informative presentation by Dr. Diana Stram on the
bycatch of Chinook and Chum salmon during the pollock fishery in the Bering Sea.

OF particular interest 10 the Yukon River Panel was the genetic analysis of Chinook
salmon indicating much higher praportions of upper and middle Yukon River stocks than
previously observed. Although it is recognized this information is based on one year it
raised concern amongst Panel members that bycatch of those stocks in previous years may
have been higher than reported. Given the implications of this information, the Panel
requests the Council consider this new information when reviewing performance measures
and results of the implementation of Amendment 91.

Additionally, the Yukon River Panel is reviewing information and providing input on non-
Chinook salmon bycatch. The Panel would like to reiterate the importance of chum
salmon within the Yukon River Drainage towards subsistence, commercial and
recreational fisheries within the U.S. and Canada. It is recognized that Yukon River chum
stocks are laken as bycalch within the Bering Sea trawl fishery. The Panel therefore feels
that it is incumbent upon the Council 1o take swift and decisive action to reduce chum
bycatch as low as possible.

ey

U.S. Ca-chair
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Councii motion
C-2 Chum salmon PSC reduction measures
iarch 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 2 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:

L]

&

Modification of RHS to operate at a vessel level, platform Jevel 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 possibie;

- 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
Waestern 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.



o 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 genatic data only allow for large
aggregate groupings by region, the composition of the bycatch may not be evenly
distributed among the river systems induded in a single region, and therefore may
have differential impacts within the region that may exceed the average impact
rates hy region provided In the AEQ analysis.

s Include information from Waolfe at. al. about projections for future subsistence
demand for chum safmon 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
dosures under Altemative 4.

The Coundl aiso recommends that staff incorparate the SSC comments regarding the EA, in
particular the comment that the analysts made use of a variable {lambda) to express how the
pollack 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 compaosition data. The Coundil also recommends using the pre-
2011 observer sampling protocol to obtain salmon length data.



Revised RHS Program United Catcher Boats March 28, 2012

The current chum saimon rolling hot spot program is designed to restrict pollock fishing in areas
with the highest encounters of chum satmon bycatch regardless of their origin, Meeting the
specific concerns about reducing the bycatch of Western Alaska origin chum and Chinook
salmon by the pollock fishery requires revisions to the current RHS program.

Below is a list of revision concepts that would redirect a RHS program toward these goals:

o Run Program at the individual vessel level; platform level for Mothership Coop

-]

Prioritize RHS closures o best protect Western Alaska origin chum and Chinook salmon
using best information available, Use identification tools, for example, such as:
o Non-genetic fish identifiers like length and weight
o Genefic identification of bycatch on a close to real time analysis as possible
o Use information being developed (i.e. Guyon) to identify areas and times thought
10 be more likely higher in Western Alaskan chum salmon.

= Floor on Rase Rate to avoid random RHS closures that only result in shifting fishing
effort and no positive reduction in chum byeatch.

o Speed up shoreside data flow by obtaining trip chum counts as soon as it becomes
available.

e Increase chum salmon protection measures during June/July. For example:
o Investigate potential tools such as weekly threshold amounts that would trigger to
implementing additional protection measures when bycateh is abnormally high.
o Initiate “Western Alaska chum core closure areas”. These areas would trigger
into place during abnormally high encounters of chums believed to be refurning to
Western Alaska river systems

o Limit weekly Base Rate increases to 20% of curent Base Rate.

e Stop chum RHS closures in a Region (east & west of 168° West Longitude as Chinook
bycatch levels start to increase in the later part of the B season.



March 23, 2012

North Pacific Fishery Management Council
Eric A. Olson, Chairman

Mr. Chairman,
My name is Harry Wilde, I am a subsistence fisherman.

I am here today not for me, but as a voice for all people who
depend on Yukon River Salmon. I also speak for the children who
rely on the Yukon River Chinook and most important for their
future.

Some Yukon River Chinook Salmon that is harvested in Alaska is
of Canadian origin; it is important to keep both Alaskan and
Canadian stock count healthy.

Every year, the Bearing Sea/Aleutian Island (BSAT) pollock
fishery intercepts chinook and chum salmon bound for Western
and Interior Alaska. In 2011, 25,500 Chinook Salmon and 191,446
chum salmon were caught as bycatch in the pollock fishery. After
being counted and sampled by observers, this bycatch is either
thrown back into the water - dead after hours in the nets — or saved
for donation to food banks.

Back in 2007, the deep sea fisheries caught a high number of by-
catch. Studies show that 40% of this by-catch was Yukon River
Chinook Salmon.

Every year Alaskan Chinook Salmon and chum numbers remain
low.

The outlook on subsistence fishing for the summer of 2012 does
not look good. On behalf of all subsistence fisherman, woman, and



children, I am asking assistance from the North Pacific Fisheries
Management Council to heip us protect the Chinook and chum
salmon stock.

Thank you Mt, Chairman



E Mi
March 27, 2012
NPFMC Conference Room, Anchorage, AK

Committee present: Roy Hyder (Chair), LT Anthony Keene, CDR Phil Thome, Martin Loefflad, Ken
Hansen, Garland Walker, Glenn Mermill, Sherrie Myers, Major Steve Bear, and Jon McCracken (staff)

Others present: Sarah Milton, Sally Bibb, Jolm Gauvin, Paul Mc(Gregor, Guy Hoit, Bob Alverson, Brent
Paine, Brad Robbins, Keith Bruton, aed Will Elis

-2 Initial easures

Sally Bibb (NMFS) provided an overview of the aliematives incduded in the imitial review draft of the
BSAI chum salmon bycatch measares followed by a more comprehensive presentation of the enforcement
section of the analysis.

The Committes noted that Amendment Y1 monitering measures have been i place since January 2011
and these monitoring sequirements are substantive; in order to support a program designed to provide a
full ¢censng of Chingok salmon bycatch in the Bening Sea pollock fishery. & was noted there has been
good compliance with these monitosing requirements. However, the practice of “deckloading” pollock
has crealed a significant concem during the implementation of Amendment 91, and the Committee
expects these concerns to comtinue under any nop-Chinook monitoring program. The Commiitee
recognizes “deckloads™ have been a historic practice in the pollock fishery. ln practice, some caicher
vessel operators set their Amal hanl of 3 inip o fill their RSW tanks completely. In some cases, this final
haul will exceed RSW capacity, resalting in having more fishk i the codend than can be placed io the
RSW tanks. As discarding of pollock is illegal vnder IR/IU regulations, the fish are bronght in for
delivery as a deckload, either in the codend, or dumped into the traw] alley.

In was noted during the Commiites meeting, that current regulations regaire all salmon bycatch to be
stored in an RSW tank prior to delivery to a processing plant. The intent of this requirement is to reduce
the potential for amy sorting of catch and discard of salmon from catch contained on deck. When the final
codend cannot compleiely be placed in the RSW timks, the resuit is the possibility of salmon remaining
on deck and not being contained in the RSW tanks.

Recognizing this histosic practice of deckloads and the requirement to store all salmon in an RSW tank
prior to delivery 1o a processing plant, a compromise procedure to address this problem was developed
during the first year of Amendment 91. As long as any fish that remained on deck and that could not be
stored in the RSW tanks remained inside the codend and not loose on deck, NOAA considered the intent
of the sampling program and regulations were being met. However, signiticanit rmmbers of catcher vessel
deliveries continue to arrive at the processors with large amounts of caich owside of a codend, and loose
on deck. Loose fish on deck, which are not contamed inside the codend, creates oumercus problems,
NMFS camnct assore that we have & complele and accurale censns of the salmon bycaich when an
observer is onable 10 verify dhar they were able to census all the salmon in a haul or delivery. The
occurrence of significant amounts of loose fish on deck creates a situation whereby it is impossible for
cbservers io assure that no salmon have been discarded at sea.

To address this issue, the Committee recommends the analysis inclede a discussion concerning the
deckloading. The amalysis should address the implications of prohibitions of deckloads as well as simply
enforcing the existing requirements of delivering 1o shoreside processors or stationary floating processors
all salmon taken as bycatch in trawl operations stored in RSW tanks. The analysis should also address
modification of the mouitoring program regulations that are corrently in place for catcher vessels to allow



for example storing salmon bycatch in other secure locations approved in wiiting by NMFS. This
approach could provide industry additional options (i.c., certain live tank set ups and coderd deckloads
with parameters for the vessel}, while also affording NMFS the opportunity to better monitor salmon.

In addition to deckloads, the Committee noted the need to expand the current amalvsis o accomnodate
two housekeeping regulatory corrections that will improve monitoring and enforcement of both Chinook
and non-Chinook salmon bycatch. The first housckeeping issue needing to be addressed in the analysis is
the observer viewing of salmon in siorage containers. Current regulations require that all salmon stored in
the container must remain in view of tize observer ai the observer samplimg station af all times during the
sorting of cach haul. The intent of this regulation is to ensure that no salmon are removed from the salmon
storage container. However, in the instances whete salmen are aumerous or in cases where there is only
one¢ small salmon m a large salmon storage comtaner, of can be difficult or mpossible to see each
mdividual salmon in the contamer. To better meet the intent of this regukation, the Committes felt that the
aralysis should describe modifving the regulations (0 require that the sabmon storage comamer must
remain in view of the observer at the observer sampling station at all times during the sorting of each haul
would monitoring and enforcement of salmon bycaich.

The second housekeeping issug is the removal of salmon from observer sample area at the end of the haul
or delivery. Currently no regulations exist that require all salmon be removed from the observer sampling
arca and the salmom storage location after the observer has completed thear samphing and counting duties
at the end of each baul or delivery for catcher processors or shoreside processing faclitics. In order to
avoid any confusion about which bavl or delivery to attribute the salmon and to avoid double counting of
salmon, the analysis should addvess the need to incorporate a requirement m the regnlations to ensure that
once the observer has completed their sampling of the salmon for the hanld or delivery, that those salmon
are promptly removed from the obsexver’s area before the sorting of the next haul or delivery can begin.



