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Executive Summary

Bering Sea crab stocks are currently at relatively low levels based on recent Wational Marine Fisheries Service
(NMEFS) bottom trawl surveys. Crab fishenies have been impacted by these low stock sizes, such that no Bristol
Bay red king crab fishery occurred in 1994 or 1995, and harvests of Tanner and snow crabs have been much
reduced. An EA/RIR, which examined impacts of management measures proposed under both Amendment 37
and Amendment 41, was released for public review on May 10, 1996 (NPFMC, 5/10/96). In June 1996, the
Council took final action on Amendment 37, providing several measures to protect the red king crab stock from
possible impacts due to groumdfish fisheries. At it's September 1996 meeting, the Council identified and adopted
Alternative 3, Option C as its preferred alternative for bycatch limits of Tanner crab taken incidentally in trawl
fisheries. This measure i5 proposed as Amendment 41 to the Fishery Management Plan for the Groundfish
Fishery of the Bering Sea/Alentian Islands (BSAI) area,

Bycatch limits for Tanner crab that were established for Bering Sea trawl fisheries may be too high given current
status of the crab stack, and byeatch may impact crab rebuilding and future crab harvests by pot fisheries. Crab
bycatch limits were established for trawl fisheries beginning in 1986, Bycatch limits (termed Prohibited Species
Catch limits, or PSC) for crab are apportioned into Limitation zones, and allocated among groundfish trawl
fishenies. Status quo Tanner crab PSC limits are 1,000,000 crab in Zone 1 and 3,000,000 crab in Zone 2. Three
main alteative PSC limits were examined, as well as additional options for stairstep PSC limits for Tanner crab.
The alternatives to the status quo included a reduced bycatch lumit for crab and a crab PSC lumit that Buctuates
with ¢rab abundance. The alternatives and options were as follows:

Aliernative |; Status quo, no action . PSC limits would remain at 1,000,000 Taaner crab in Zone 1, and
3,000,000 Tanner crab in Zone 2.

Alternative 2- Reduce PSC limits of Tanner crab‘ PSC limits would be reduced 1o a fixed level of
900,000 Tanner crab in Zone |, and within the range of 1,500,000 to 2,100,000 Tanner crab in Zane
2.

Alternative 3: Establish PSC limits for crab that fluctuate with crab abundance. Annual PSC limits
would be set as a percentage of the total population indexed by the NMFS Bering Sea bottom trawl
survey, Limits would be established based on a rate specified, within the range 0.10-2.0% of Tanner
¢rab in the Eastern District, as indexed by the survey. PSC limits for each zone would be set either by
apportioning the overall cap among the zones (25% tw Zone | and 75% to Zone 2) or by setting separate
PSC rates for each zone, rather than apportionment of a single rate,

Option A: Set a fixed upper limit for crab PSC at 1,000,000 Tanner ¢rab in Zone 1, and
3,000,000 Tanner crab in Zone 2.

Option B: Establish PSC hmits for Tanner crab based on abundance thresholds. Limits
~ would be set as a percentage of population when abundance i5 less than 100
mullion crab. In years when Tanner crab abundance is more than 100 million,
but less than 25C million, PSC limits would be established at 850 000 Tanner
crab in Zone ), and 1,300,000 in Zone 2. In years when Tanner crab
abundance ts more than 230 muilion, but less than 300 million, PSC limits
would be established at 900,000 Tanner crab in Zone 1, and 2,300,000 in
Zone 2. In years when Tanner crab abundance exceeds 300 mullion, PSC
limits would be established at 1,000,000 Tanner crab in Zone |, and
3,000,600 in Zone 2.
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Option C (Preferred).  Establish stairstep based PSC limits for Tanner crab, as negotiated by
inchustry representatives. Under this altermative, PSC limits for bairdi
in Zones 1 and 2 will be based on total abundance of hairdi crab as
indicated by the NMFES trawl survey (sec table and figure below).
Based on 1896 abundance (185 million crabs), the PSC limit for €,
bairdi in 1997 will be 750,000 crabs in Zone 1 and 2,100,000 crab in
Zone 2. Crab bycatch accrued from January 1 vntil publication of
the final rule {expected by April 1997) will be applied to revised
bycatch limits established for specified fisheries.

Amendment 41 PSC limits adopted for bairdi Tanner Tanner Crab PSC Limits
crab,
§-
Zone Abupdance PSC Limit
Zone 1 (-150 milfion crabs 0.5% of shundance [
1530+270 mifion crabs . T50.006 2
270400 million crabs . 830,000 H
over 400 miilion crabs 1,000,660 31
)
Zong 2 0-175 nelfion crabs 1.2% of abundance -
173290 million erabs 2,100,000
290-400 miilion crabs 2,530,000 ¢

aver 400 milion crabs 3,800,000

The biological impacts of this management measure on crab populations were measured on the basis of adult
equivalents. The adult equivalent formula incorporated data from groundfish and crab fisheries including bycatch
numbers, size and sex of catch and bycateh, discard mortality, and natural mortality. Results indicated that,
assuming only observed crab are inpacted, byveatch in groundfish fisheries has relatively smiall tmpact on crab
populattons, and therefore reducing PSC limits as proposed under Alternatives 2 and 3 may not drastically
umprove or rebutld erab stocks from current levels. For example, PSC bimits for Tanner crab proposed under
Tanner crab Alternanive 2 would increase female spawning stock by about 0.38%. At lower stock sizes, however,
reduced PSC limits could result in conservation benefits,

The economic unpacts of this management measure depend oa the alternative chosen.  For Tanner crab, recent
data indicated that the current PSC limits (status quo) could be reduced from exasting levels, yet not impact
groundfish fisheries if the available PSC is optimally allocated. Simulation modeling indicated no net benefits
or costs associated with setting caps at or near current bycatch levels. However, because PSC allocation becomes
fixed for the year during the annual specification process, optimal allocation may be difficult to achieve. Bycatch
of Tanner crab was much reduced in 1593, suggesting that the PSC limit proposed under Alternative 2 may be
achievable without substantially impacting trawl fisheries. One major assumption regarding assessment of
impacts for Alternative 2 is that crab stock abundance will remain relatively stable in future years.

The impacts of Alternative 3 depend on the PSC raterchasen. On average 1992-1993, groundfish fishenes
bycaught crab at the following rates (bycatch as percentage of total crab survey abundance): Tanner crab (Zone
I, 0.39%; Zone 2, 0.79%). As with other alternatives, PSC limits set at these rates {current bycateh use) would
not impact groundfish {isheries if the available PSC is optimaily allocated. Fixed upper lumits would further
constrain trawl fisheries when crab abundance is high! The threshold limits proposed for Tanner crab may also
do the same. The potential benefit of stairsteps. or threshold limits is that while thed allow byeatch levels o
fluctuate with crab abundance, they alsc would temper year-to-year variability in PSC limuts cansed by trawl
survey abundance estimates. Some stability may also be beneficial to long-term financial planning for trawi
companies.

e
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1.0 INTRODUCTION

The groundfish fisheries In the Exclusive Economic Zone (EEZ) (3 1o 200 mules offshore) off Alaska are
managad under the Fishery Management Plan for the Groundfish Fisheries of the Gulf of Alaska and the Fishery
Management Plan for the Groundfish Fishenes of the Bering Sea and Aleutian Islands Area. Both fishery
management plans (FMP) were developed by the North Pacific Fishery Management Council (Council} under
the Magnuson Fishery Conservation and Management Act (Magnuson Act). The Gulf of Alaska (GOA) FMP
was appraved by the Secretary of Commerce and become effective in 1978 and the Bering Sea and Aleutian
[slands Ares (BSAI) FMP become effective in 1982,

Actions taken to amend FMPs or unplement other regulations goveming the groundfish fisheries must mest the
requirements of Federal laws and regulations. In addition to the Magnuson Act, the most important of these are
the National Environmental Policy- Act (NEPA), the Endangered Species Act {(ESA), the Marine Mammal
Protection Act (MMPA), Executive Order (E.O.) 12866, and the Regulatory Flexibility Act (RFA).

NEPA, £.0. 12866 and the RFA require a description of the purpose and need for the proposed action as well
as a description of alternative actions which may address the problemn. This information is included in Section
1 of this document. Section 2 contains information on the bioclogical and environmental impacts of the
alternatives as required by NEPA. Impacts on endangered species and marine mammals are also addressed in
this section. Section 3 contains a Regulatory Impact Review (RIR) which addresses the requirements of both
E.O. 12866 and the RFA that economic impacts of the altematives be considered. Section 4 contains the Final
Regulatory Flexibility Analysis (FRFA) required by the RFA which specifically addresses the impacts of the
proposed action on small businesses.

This Environmental Assessment/Regulatory Impact Review/Final Regulatory Flexibility Analysis
(EA/RIR/FRFA) addresses proposals to reduce the impacts of trawling on Bering Sea Tanner crab and increase
the probability of crab stock rebuilding,

11 fand Ng L !

Bering Sea crab stocks are currently at relatively low levels based oo recent Nationai Marine Fisheries Service
{(NMFS) bottom tawl survey data
Rc.cmizmafzt and gxploxtai!}ic bion?ass 0f | Abundance of Tanner (aird) creb in from NMFES surveys,
Bristol Bay red king crab (Paralithodes | in the Bering Ses 1988-1956.

camtschadeus), and Bering Sea Tanner crab

1

Chiongecetes bairdi ‘s are near | MALES FEMALES
g]. o v 1 b{ﬁ_lj'%l} ;}I:)C?;gd T Juveniles  Prerec Largs Small  Large Grand
15lonca Y 10w levels., o :} a_-n{ief <110 118.134 #1135 <83 »85 Total
crab season produced only 4.:; _mzfgzon 1583 287.3 59.7 17 1348 819 630.2
pounds for the 196 vessels participaung. | 1989 4030 1024 423 3386 638 549.9
This is the lowest catch since the fishery ;gg? fzfi 2;23 i’g; igif 1?’2"; 323-5
. _, o 2672 4 : 2. . 0
reopened in 1988. The stock is at historic | g0, 1210 1919 s28 989 635 4385
low levels, and preliminary 1996 survey | 1993 766 634 272 576 296 1548
data indicates that the stock decling will | 1994 476 336 00 578 273 192.0
1996 (Prelim) 526 235 125 593 217 1348

as shown in the adjacent table.

1.2 roblem smen

Byveatch limits for Tanmer crab established for Bering Sea fisheries may be too high given current status of crab
stocks, and bycatch may impact crab rebuilding and future crab harvests by pot fishenes.

Lok
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Three main alternatives were examined. In addition to the status quo, Alternative 1, the iﬁzpam of a reduced fixed
bycatch limit and floating caps were examined, These alternatives and options are shown graphically by Figures
13

Alternative 1: Status quoe, no action . PSC limits would remain at 1 ,000,000 Tanner crab in Zone |, and
3,000,000 Tannper crab in Zone 2.

Alternative 2: Reduce PSC limits of Tanner crab. PSC limits would be teduced to a fixed level of
800,000 Tanner crab in Zone 1, and within the range of 1,500,000 to 2,100,000 Tanner crab in Zone
2. .

Alternative 3: Establish PSC limits for crab that fluctuate with crab abundance. Annual PSC limits
would be set as a percentage of the total population indexed by the NMFS boitom trawl survey. Limits
would be established based on a rate specified, wathin the range 0.10-2.0% of Tanner crab in the Eastern
District, as indexed by the survey. PSC limits for each zone would be set either by apportioning the
overall cap among the zones (25% to Zone 1 and 75% to Zone 2) or by setting separate PSC rates for
each zone, rather than apportionment of a single rate.

Ontion A: Sct a fixed upper limit for crab PSC at 1,000,000 Tanner crab in Zone 1, and
3,000,000 Tanner ¢rab in Zone 2. -

Option B: Establish PSC limits for Tanner crab based on abundance thresholds. Limits
would be set as a percentage of population when abundance is less than 100
mullion crab. n years when Tanner crab abundance is more than 100 million,
but less than 250 mullion, PSC limits would be established at 850,000 Tanner
crab in Zone |, and 1,300,000 wn Zone 2. In years when Tanner crab
apundance is morg than 250 millien, but less than 590 million, PSC lirits
would be established at 900,000 Tanner crab in Zone !, and 2,300,000 in
Zone Z. In years when Tanner crab abundance exceeds 500 million, PSC
himits would be established at 1,000,000 Tanner crab in Zope 1, and
3,000,000 in Zone 2.

Qption C {Preferred). Establish stairstep based PSC limits for Tannér crab, as negotiated by

industry representatives. LUnder this alternative, PSC limits for bairdi
in Zones | and 2 will be based on total abundance of hairdi crab as
indicated by the NMFS trawl survey (see table and figure below).
Based on 1996 abundance (185 million crabs), the PSC limit for C,
bairdi in 1997 will be 730,000 crabs in Zone | and 2,100,000 crab
in Zone 2. Crab bycatch accrued from January 1 until publicadon
of the final rule (expected by April 1997) will be applied to rcvassxﬁ
bycatch [imits established for specified fisheries.
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projected adult herring biomass (Amendment [6a). For the BSAI scallop fishery, the Council adopted floating
crab PSC limits as part of the Amendment 1 package. Crab PSC limits for the scallop fishery will be set annually
as a percentage of the NMFS survey abuadance for Tanner crab (0.13342%) and snow crab {0.003176%), but
a fixed Limit for red king crab within the range of 500 to 3,600 crab.

Impacts of Alternative 3 to the trawl fishery depend on the percentage or rate chosen, A PSC limit established
based on a higher percentage of crab abundance will cause the least negative impacts to traw! fisheries.
Alternatively, & lower rate that equates to smaller PSC limits than set under the status quo may result in negative
inpacts to the trawl flect (via increased costs, shorter scasons, less fish harvested, etc.).

Exarmn%men“ of recent ‘f:ycazah as a percent of the tot?.l NMFS$ Crab PSC rates based on average bycatch,
population index (all sizes of crab) provides some guidance on | 1992.199, and annual crab sbundance
bycatch needs of the groundfish fisheries. Bycatch of Tanner crab, | indes of al) sizes.

1992 through 1993, as a percentage of the total index ranged from

0.26% to 0.49% in Zone 1 and 0.62% to 0.91% in Zone 2. Snow , (fone ) {Zoned)

, <o 0 Red king crab 0.40% -
crab bycatch in Zone 2 has ranged from 0.05% to 0.15% of the | ¢, 7 8.39% 0.79%
survey index. Average bycaich rates, 1992-1593, based on survey | Snow erab . 0.10%

percentages are shown in the adjacent table. If PSC limits were
established at these rates, impacts would depend on the speed and magnitude of changes in crab stock abundance.

The threshold limits proposed under Tanner crab Alterative 3, Option B were developed from historical bycatch
data, and therefore may not substantially impact fisheries if PSC can be optimally allocated among trawl fisheries.
The lower threshold "steps” were based on average levels of bycatch observed when Tanner crab abundance was
at that level. For Step 1 (100-250 million crab), the proposed PSC Limit {830,000 Tanner ¢rab in Zone 1, and
1,500,000 in Zone 2) would be established at approximately the average bycaich observed for 1994 and 1993,
which was 833,000 Tanner crab in Zone |, and 1,315,000 1n Zone 2. Average abundance in 1994/1985 was 191
mitlion crab of all sizes. Abundance of Tanner crab was also in this range in 1986. For Step 2 (250-300 million
craby, the proposed PSC limit (900,000 Tanner crab in Zone 1, and 2,300,000 in Zone 2) would be established
at levels intermediate between Steps | and 3. These levels for Step 2 are shightly lower levels than the average
bycaich observed for 1952 and 1993, Average abundance of Tanner crab in 1992/1993 was 347 million crabs
of all sizes. Tanner erab abundance at this step was also observed in 1978, 1979, 1982, 1983, 1984, and 1987,
For Stzp 3 {vears when Tanner crab abundance exceeds 500 million}, PSC limits would be established at
1,000,000 Tanner ¢rab in Zone 1, and 3,000,000 in Zone 2. Tanner crab abundance at this step was occurred
in 1976, 1977, 1980, 1981, 1988, 1989, 1990, and 1991. The current PSC limuits were adopted by the Council
in 1989 based on an estimated abundance of Tanner ¢rabs tn 1988, In 1988, it was estimated there were 176.1
million Tanner crabs in Zone | and 412.8 sullion Tanner crabs in Zone 2. Abundance has fallen below 100
mitlion animals only once in the time-senies {1983, 84.7 million).

The stairstep limits proposed under Tanner crab Alternative 3, Option C were also developed from historical
byveatch data, and therefore may not substantially impact fishenes if PSC can be optimally allocated among trawi
fisheries.

Based on past bycatch performarnce, and historic Tanner crab abundance, impacts on trawl fisheries under Option
B and Option C may be only somewhat constraining to trawl fishenes as long as PSC limits can be efficiently
allocated among various traw! fisheries. The potential benefit of threshold limits is that while it allows bycatch
levels to fluctuate with crab abundance, it would temper year-to-year variability in PSC limits caused by trawl
survey abundance estimates. Some stability may also be beneficial to long-term financial planning for rawl
companies.

3.3 Bering ishery Si ion M Resul
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This 15 essentially what is proposed by Alteraave 2. Optimal allocation will be difficult to achieve because these
apportionments are made pre-season. However, the Council will be considering an FMP amendment in the future
that would allow individual vessel bycatch accountability, a tool that has potential to reducs bycatch and better
allocate available PSC.

As with all PSC limits proposed under this alternative, trawl fisheries may be negatively tmpacted if PSC limits
are not optimally allocated pre-season. In particular, the yellowfin sole fishery stands to be the most impacted
fishery. Recent implementation of trawl closure areas in Bristol Bay (Amendment 37) and around the Pribilof
Islands (Amendment 21a} have limited grounds available to this fishery.

The major assurnption regarding assessment of impacts for Altemative 2 is that crab stock abundance will remain
relatively stable, or that the trawl fishery will adapt to changes in crab abundance. As crab stocks increase,
bycatch will further constrain trawl fisheries if fixed PSC limits are established. This may be expected for snow
crab PSC limits, in particular, as abundance of large snow crab is projected to increase in the near future, On the
other hand, if crab stecks continue to decling, bycatch will account for a higher proportion of the total annual
maortality.

323 Ahemative 3: Establish PSC limits for bairdi crab that fluctuate with crab abundance. Annual Tanner
crab PSC limits would be set as a percentage of the total population indexed by the NMFS bottom trawl
survey, Limits would be established based on a rate specified, within the range 8.10-2.0% of Tanner
crab in the Eastern District, as indexed by the survey.

Opticn A: Set a fixed upper lmut for crab PSC at 1,000,000 Tarme:r crab in Z{)nz
1, and 3,000,000 Tanner crab in Zone 2.

Qoptiog B: Establish PSC limits for Tanner crab based on abundance thresholds.
Limits would be set as a percentage of population when abundance is
less than 100 million crab. in years when Tanner crab abundance is
more than 100 rullion, bet less than 230 muliion, PSC limits would be
established at 850,000 Tanner crab in Zone 1, and 1,500,000 in Zone
2. Inyears when Tanner ¢rab abundance s more than 250 million, but
iess than 300 miflion, PSC limits would be established at 900,060
Tanner crab in Zone [, and 2,300,000 1n Zone 2. [ vears when Tanner
crab abundange exceeds 550 million, PSC hirmuts would be established
at 1,000,000 Tanner crab in Zone 1, and 3,000,600 in Zone 2.

Optign C {Preferred). Establish staurstep based PSC limits for Tanner crab, as negotiated by
industry representatives. Under this altemative, PSC limits for bairdi
in Zones 1 and 2 will be based on total abundance of hairdi crab as
indicated by the NMFS trawl survey (see table and figure below).
Based on 1996 abundance (185 muillion crabs), the PSC limit for ¢,
hairdi in 1997 wiil be 750,000 crabs in Zone | and 2,100,000 crab in
Zone 2, Crab bycatch accrued fom January t until publication of the
final rule {expected by April 1997} will be applied to revised bycatch
limits established for specified fishenes.

Alternative 3 spectfies a PSC limit that vartes with crab abundance. This 15 similar to the way PSC hmits are set
for Pacific herring in BSA{ rawl fisheries and crab in BSAI scallop fisherss. The measures are frameworked
such that they are established dunng the annual specification procgss. Herring PSC limits are sct at [% of the

EARIR for BSAl Amendment 41 i3 February 19, 1997
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milkion). In addition, the 1996 fisheries for Bristol Bay red king crab and Bering Sea Tanner crab may occur at
very low levels, or may not even occur at all if stocks remain at low levels (K. Griffin, ADF&G, personal
communication). As a consequence of low stock sizes and low prices, the crsb fleet is expected to experience
major changes in reveaues in 1996,

3.2 Potent: { Modifving Tanner veateh Limi

32,1 Alterpative 10 Status quo, no action. PSC limits would remain at 1,600,000 Tanner ¢crab in Zone 1, and
3,000,000 Tanner crab in Zone 2,

In general, crab PSC limits have not constrained most groundfish trawl fishenies. Rather, these fisheries close
either upon reachung the total allowable catch quota {TAC) or attainment of halibut PSC limits. The one notable
exception is the rock sole/other flatfish trawl fishery, which was limited in 1993 and 1994 despite relatively high
levels of crab PSC apportioned to that fishery. For example, in 1994 Zone | was closed on February 28 due to
attainment of red king crab PSC limut (110,000 crabs) and Zone 2 closed on May 7 due to the Tanner crab PSC
Hmit (260,000 crabs).  The yellowfin sole fishery was closed out of Zone | due to Tanner ¢rab bycatch on April
14,1993

Even under status quo, halibut and erab PSC linuts may become more constraining to groundfish traw! fisheries
if pollock TAC's are reduced in the future, Total annual BSAI groundfish harvest is mited by an optimum yield
. (OY) cap of two million metric tons, Pollock accounts for about 1.1 to 1.3 million mt of the total OY cap. The
rest is apportioned among other fisheries. This OY cap generally results in TAC aliocations to higher valued
species and fisheries with lower halibut bycateh (such as the pollock fishery) than to flatfish fisheries (Witherell
1994}, For example, in 1996, pollock TAC was set at the ABC level, whereas TACs for flatfish were 665,000
mt below ABC., Hencs, if pollock TAC is raduced in the future, Gsheries will have higher TAC of flatfish to
harvest. However, fisheries may be unable to harvest this additional flatfish TAC even under existing PSC
limits. Reduced PSC limits would make achieving a two million mt OY even more challenging.

In evaluating the status quo, or proposed reductions, it is informative to know what crab bycatch in groundfish
fishertes costs the directed crab fisheries. The answer to this quesuon can be derived from the adult equivalent
exercise made in the previous section. If groundfish fisheries caught no crab incidentally, the crab fishery may
ircrease total ex-vessel revenues by about
$10.5 nullion. This represents an estimate of | Value of crub bycatch in ground(ish fisheries to directed crub
opportunity costs. Assuming there are about | fisheries, based on 1993-1995 avernge bycatch and price.

2735 crab vessels, these crab would equate to

X Adult male Adult  Average Total
about 538,000 per vessel in gross ex-vessel Equvalents  weight oricedh vatug ($)
value. Potential costs of proposed altemative | Red king crab 33231 6.5 3.0 220,300
ceab PSC limits for trawl fisheries can be | Tannerceb 920,060 23 280 5925000
measured against potential benefits to crab | Show caab 1,958,138 13 130 1818.000

S gatnst po benefits Toui $10.663.800

{isheries.

3.2.2  Alternative 2. Reduce PSC limits of Tanner crab. PSC limits would be reduced to a fixed level of
900,000 Tanner crab in Zone 1, and within the range of 1,300,000 to 2,100,000 Tanner crab in Zone
2.

Recent data indicate that the current PSC limits for crab could be reduced from existing levels, yet not impact
groundfish fisheries if the'avatlable PSC 1s optimally allocated among warget fisheries and seasons. On average,
byveateh taken each year has been less than the PSC limit.  Bycatch of Tanner crab was 902,724 crabs in Zone
land 2,033,057 crabs in Zone 2 (average 1993-94, all gears). Hence, based on average bycatch needs, PSC
{imits could be reduced by about 20,000 red king crab and 1,600 000 Tanner crab (Zones | and 2 combined).-
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This section also addresses the requirements of both E.O. 12866 and the Regulatory Flexibility Act to provide
adequate information to determine whether an action is "significant” under E.O. 12866 or will result in
"significant" impacts on small entittes under the RFA.

E. Q. 12866 requires that the Oifice of Management and Budgzat review proposed regulatory programs that are
considered to be "significant”, A "significant regulatory action” is one that 15 likely to:

(1) Have an annual effect on the economy of $100 million or more or adversely affect in a material way
the economy, a sector of the economy, productivity, competition, jobs, the environment, public health
or safety, or State, local, or tribal governments or coramunities;

{2) Create a serious inconsistency or otherwise interfere with an action taken or planned by another
agency;

(3 Materlaﬂy alter the budgetary impact of entitlements, grants, user fees, or loan programs or the
rights and obligations of rectpients thereof; or

{4) Raise novel legal or policy 1ssues arising out of legal mandates, the President's priorities, or the
principles set forth in this Executive Order.

A regulatory program is “econﬁmicallv significant” if 1t is likely to result in the effects described above. The RIR
is designed to provide information to determine whether the prepos\.d regulation is Iikely to be "economically
significant.”

The most recent deseription of the groundfish fishery is contained in the Economic Status of the Groundfish
Fisheries Off Alaska, 1993 (Kinoshita et al. 1995). The repart includes information on the catch and value of
the fisheries, the numbers and stzes of fishing vessels and processing plants, and other economic variables that
describe or affect the performance of the fishenes, Catch of groundfish in the Bering Sea has remained relatively
stable over the past 10 years, averaging about 1.8 mullion metric tons, consisting primarily of pollock). About
2 060 vessels fish for groundfish in the BSAl and GOA each year: Preliminary data for 1995 indicate that in the -
BSAl area, 112 vessels fished with hook and line, 1035 vessels fished with groundfish pot gear, and 136 vessels
fished with trawls. Catch in the domestic groundfish fisheries off Alaska totaled over 2 million metric tods in
1994, worth $439 million in ex-vessel value. The value of resulting products was over S1.1 billion.

The econormics of BSAI crab fisheries are summanzed in ADF&G's Annual Area Management Reports.  Total
value of these crab fisheries in recent years is about 3180 million to 3250 million per yvear. Most vessels that
participate in Tanner crab fisheries also participate in the Snow crab and Bristol Bay red king crab fisheries.
Since 1982, the snow crab fishery has generated much higher values than the other crab fisheries. Although snow
crab landings had dropped drastcally since the peak in 1991 (323 million {bs.), price increased such that average
gross ex-vessel value increased to over $710,000 per vessel in the 1993 snow crab fishery. In the Tanner crab
fishery, price did not keep up with reduced landings since 1992, and gross ex-vessel value was only $60,000 per
vessel in 1995, Assuming that all vessels tn the snow crab fishery also fished for Tarmer crab in 1993, vessels
averaged about $770,500 in ex-vessel value. The Bnstol Bay red king crab fishery did not open in 1993, Ex-
vessel values had averaged about $175,000 per vessel per vear in that fishery.

Ciross revernies from crab fisheries are éxpectzd 10 be lowsr in 1996 than in previous vears. The 1996 snow crab

fishery produced only about 50.7 pullion pounds. At an exvessel price of $1.23 per pound, this fishery generated
a wotal of approximatefy 563 million. This represents a 65% decline over the 1995 fishery gross revenues ($180
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None of the altzrnatives is expected to impact endangered or threatened species or critical habitat of listed whales,

2.4 1 1 |

Marine marmmals not listed under the Endangered Species Act that may be present in the GOA and BSAT include

cetaceans, {minke whale (Balagnoptera acutorostratad, killer whale (Orginus preg), Dall's porpoise (Phocosnoides
dally), harbor porpoise (Phocoena phocoena), Pacific white-sided doiphin (Laggnorhynchus obliguidsns), and the
beaked whales (¢.g., Berardius bairdi and}gimgms;zp 3} as well as pinnipeds [northern fur seals {Callorhinus
ursinus), and Pacific harbor seals (Phoca vitulina}] and the sea otter {Enhydra lutnis).

None of the alternatives is expected to impact marine mammals not listed under the Endangered Species Act.
25 Coastal Zone Management Act

Implementation of any of the altemnatives would be conducted in a manner consistent, to the maximum extent
practicable, with the Alaska Coastal Management Program within the meaning of Section 30(c)(1) of the Coastal
Zone Management Act of 1972 and its implementing regulations.

2.6 lusigus or Findi ignifi
Nane of the alternatives is likely to significantly affect the quality of the human environment, and the preparation

of an environmental impact statement for the proposed action is not required by Section 102(2)(C) of the National
Environmental Policy Act or its impiamentiﬁg regulations.

% / Z, MR 3 IooT

DATE

3. Q/REGULATORY IMPACT REVIEY: ECONOMIC AND SOCICECONOMIC IMPACTS OF
THE ALTERNATIVES

This section provides information about the economic and sociceconomic impacts of the alternatives including
identification of the individuals or groups that may be affected by the action, the nature of these impacts,
quantification of the economic impacts if possible, and discussion of the rade offs between qualitative and
guantitative benefits and costs,

The requirements for all regulatory actions specified in E.O. 12866 are summarized in the following statement
from the order:

In deciding whether and how to regulate, agencics shouid assess all costs and benefits of
available regulatory alternatives, including the alternative of not regulating. Costs and benefits
shall be understood to include both quantifiable measures (to the fullest extent that these can
be usefully estimated) and qualitative measures of costs and benefits that are difficult w0
quantify, but nevertheless essential to consider.  Further, in choosing among alternative
regulatory approaches, agencies should select those approaches that maximuze net benefits
{including potential economic, environment, public health and safety, and othet advantages;
distributive impacts; and equity), unless a statute requires another regulatory approach,
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2.3 Impacts on Endangered or Threatened Species

Listed and candidate species under the Endangered Species Act (ESA) that may be present in the GOA and BSAI
include:

Endangered
Northern right whale lagn 1ali
Sei whale Bal r li
Blue whale _ Balagnoptera muscutus
Fin whale Balganoptera physalus
Humpback whale ) Mecaptera povacangliae
Sperm whale . hvsetg
Snake River sockeye salmon Oncorhvnchus nerka
Short-tailed albatross Diomedea albatrus
) Threatened
Steller sea lion Eumetopias jubatus
Snake River spring and
summer chinook salmon rhvoch
Snake R. fall chinook salmon th h
Spectacled eider Somateria fischer]

Thre impact of BSAl and GOA groundfish fishenes on Steller sea lions was addressed in a formal consultation
on Apnl 19, 1991, NMFS concluded that the BSAI groundfish fishenss were not likely o adversely affect listed
cetaceans or to jeopardize the continued existence or recovery of Steller sea lions or affect thetr respective critical
habitats. NMFS determined that section 7 consultation should be reinitiated for Steller sea lions if any proposed
change in the BSAI fishery was likely to adversely affect them, if new information regarding the effects of the
fishery on Steller sea lions was obtained, or if there was a change in the status of sea lions. Since Aprl 1991,
NMEFS has reinitiatzd section 7 consultation for several regulatory amendments and for the annual total allowable
catch specifications.

Formal consultation conducted on effects of the GOA and BSAT groundfish fisheries concluded that the continued
operation of these fisheries would not adversely affect listed specics of salmon as long as current observer
coverage levels continued and salmon bycatch was monitored on a weekly basis. Critical habitats of listed salmon
species are not affected by this action. Consultation must be reinitiated if chinook salmon bycatch exceeds
40,000 fish in either the BSAT or GOA or sockeve salmon bycatch exceeds 200 fish in the BSAT or 100 fish in
the GOA.

Endangered, threatened, and proposed species of seabirds that may be found within the regions of the GOA and
BS AL where the groundfish fisheries operate, and potential impacts of the groundfish fisheries on these species
are discussed tn the EA prepared for the TAC specifications, The U.S, Fish and Wildlife Service (USFWS), in
consultation on the 1993 specifications, concluded that groundfish operations will not jeopardize the continued
existence of the short-tailed albatross (letter, Rappoport to Peanoyer, February 7, 1995). This action is not
expecied to affect threatened or endangered seabird species or their critical habitat in any manner or extent not
aiready addressed under previous consultations.
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Although concern has been raised about the unknewn mortality of crabs caused by trawling, reducing PSC limits
may exacerbate these unobservable impacts. In an attemnpt to catch less crabs (via reduced bycatch limits, VIP
regulations, or proposed measures such as IBG's, Harvest Priority, ete.), trawl fishermen may modify their gear.
Modifications to foorope design, roller size, and mesh size can result in fewer ¢rabs being retained and counted
by observers. For trawl fisheries historically limited by bycatch limats, reduced bycatch rates of PSC species may
result in increased effort (at least until limited by TAC of targets). -In turn, increased trawl effort could result in
increased unobservable impacts on crab resources. This possibility was alse raised during the Council's 1993
deliberations over trawl codend mesh size, but the benefits of reduced bycatch were felt to outweigh the possible
costs of unobserved mortality due to non-retention.

Another possible way to base PSC caps on abundance of the size of crab taken as bycatch in raw! fisheries,
rather than based on the total survey index of all size groups. A shortcoming of Alternative 3 is due to the fact
that minor changes in survey station or crab distribution can create major changes in the survey population
estimate, This is because the population index 1s domunated by small animals (true for all 3 species) and survey
estimates of small crab and their distribution are highly variable from vear t¢ vear. With Alternative 3, annual
PSC limits could be set disproportional to the abundance of the size of crab taken in trawl fisheries {which
consists primarily of large crab). Of concemn is the potential for a high PSC limit generated by large numbers of
juveniles. A similar concern occurs at the opposite extreme where an anificially low PSC limit could needlessly
constrain trawl fisheries. In reviewing the draft EA/RIR, the Council's Crab Rebuilding Commitiee concluded
that Alternative 3 would have less problems if PSC limits were based on the survey abundance of large crab, but
noted that there would still be annual variability. At its April 1996 meeting, the Council's Scientific and
Statistical Commuittee recommended that this approach be considered, but as a separate amendment. The
following 1s an excerpt from their minutes:

“In examining the alternarives for PSC limits that fluctuate with abundance, the S5C
discussed the recommendation made by the Crab Rebuilding Committee thar a different
“currency” be used in establishing caps fe.g.. the use of a cap in terms of "large” crab rather
than total rumber of crab may be more stable over time than the rotal number of crab due
to recruitment fluctuation). The SSC believes that a change to a new "currency” system
should be done cargfully with requisite analyses, because the effects of using different
measures may be complicated (nonlinear, highly variable). If the Council wishes to move in
this direction, the SSC suggests it be done as a separate amendment to avoid confusion

Due to time limitations, a comprehensive analysis of PSC lunits based on abundance of large crab was not
undertaken for this amendment package. If the Council's preferred option is Alternative 3, then a follow up
amendmesnt analysis to modify the index may be prepared in the future to address these concerns.  Such an
analysis would examine the effects of using a different "cwrrency” for establishing the PSC limits, rather than
based on total population index.
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A better measurement of impacts would take into account other factors such as the size and sex of crab taken.
[n Jaouary 1993, the Council's Scientific and Statistical committes recomumended that the impacts of crab bycatch
should be measured by adult equivalents. This also provides better estimates of impacts across fisheries.

The exercise of determining adult equivalents (detatled in NPFMC, 3/10/96) provided two major insights into
the impact of trawl bycatch. First, a comparison of adult equivalent monality across fisheries is mstructive for
developing a crab rebuilding policy. In
vears when a OHL Is established, the
single largest source of human induced

Average adult equivalent crab removals by grouandfish, scallop, and crab
fisheries as & percentage of total ¢rab abundance, 1993.

crab mortality is removals of legal males Bristol Bay EBS EBS

by directed crab fisheries. This is true | mg%‘m e m&%‘ﬁﬂm nj’fﬁm

for male crab of zll three species. Crab Sishecy ; =

fisheries accounted for about 98% of the { Groundiish 082% 088%  424% 173%  106% 012%

male red king crab, 83% of male Tanner | Scallop 080% 000% 0.0%% 0.19% 0.006% 0.00%
Ceab 3523% 204%  1973% L79% , 8039% 001%

crab, and 98% of the male snow crab
mortality.  The crab fishery has a
relatively smaller impact on females. For females, c¢rab fisheries accounted for 68% of the female red king crab,
47% of the Tanner crab, and 6% of the snow crab mortaliey. Most of the remaining removals are due to the trawl
and other groundfish fisheries. In all cases examined, the scallop fishery had relatively hittie impact on crab stocks
as measured by observed bycatch, These data indicate that reductions in crab quotas for crab fisheries may have
relatively more impact on rebuilding than reductions in crab bycatch in trawl or dredge fisheries.

The second insight provided by this exercise is a measursment of adult cquivalent removals relative to population
size. As indicated by the adjacent table, bycatch in groundfish fishenes has relatively small tmpacts on crab

populations. O,f g',hcsa crab  species, Aversge adult equivalent crab bycatch {n groundfish fisheries as «
groundfish 'ﬁﬁ'henes impact Tanner crab percentage of total crab abuadaace, 1993-1995,

the most, killing almagt 3% of the adult _

male stock as byeatch. The umpact on Bristol Bay EBS EBS
fenale Tanner crab was less, as fewer Rsd king -Lannst Sngw

. : Year male  Jemale male  female male  fomale
fermales are taken as bycatch. Smaller -

impacts on red king crab and snow crab | 1993 0.82% 098%  424% 173%  106% 0.12%
were estimated. Additionally, impacts due | 1994 0.83% 147% . 425% 187%.  227% 9.12%
to the 1995 groundfish fisheries on these 1995 0.22% 024 % 383% (091% 109% 003%
crablsgﬁz:ms were generatly lower than m Average  064% 090%  473% 1350% 147 % 009%
previous years. ’

From these data, one can also estimate what a reduction in trawl PSC limits means in terms of female spawning
biomass. For example, the impacts of a 23% reduction tn Tanner crab PSC limits proposed under Alternative
2 would result in about a 0.38% increase in female spawner abundance. In other words, Tanner crab female
spawner may bave increased from 37.2 million maturz females to 37.3 million mature females in 1993,

This analysis indicates that reducing the PSC Limits may not drastically improve or rebuild crab stocks, Becauss
bvcatch martality caused by trawl fisheries is very small relative to other sources of removals due to natural and
fishing mortality, reductions i bycateh Iimits may not result in measurable improvements to crab stock
abundance. Potental "savings” of crab through PSC reductions proposed under Alternative 2 and 3 will increase
¢crab available for harvest or spawning only slightly, This was also the conclusion of Witherell and Harrington
(1993) and Stevens (1990) who stated that "Removals of this magnitude (0.5% of the population as trawi
bycatch} arz well below the ability of the NMES crab survey to detect, and probably have no significant biological
umpact”.
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2.0 NEPA REQUIREMENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES

An environmental assessment (EA} is required by the National Eavironmental Policy Act of 1969 (INEPA) to
determine whether the action considered will result in significant impact oo the human environment. The
environmental analysis in the EA provides the basis for this determination and must analyze the intensity or
severity of the impact of an action and the significance of an action with respect to society as a whole, the affected
region and interests, and the locality, If the action is determined not to be significant based on an analysis of
relevant considerations, the EA and resulting finding of no significant impact (FONSI) would be the final
environmental docurnents required by NEPA. An environmental impact study (EIS) must be prepared for major
Federal actions significantly affecting the hurnan environment.

An EA must include a brief discussion of the need for the proposal, the alternatives considered, the environmental
impacts of the proposed action and the alternatives, and a list of document preparers. The purpose and
alternatives were discussed in Section 1, and the list of preparers is in Section 10, This section contains the
discussion of the environmental impacts of the alternatives including impacts on threatened and endangered
species and marine mammals,

The environmental umpacts geaerally associated with fishery management actions are effects resulting from I}
harvest of fish stocks which may result in changes in food availability to predators, changes in the population
structure of target fish stocks, and changes in community structure, 2) changes in the physical and biological
structure of the benthic environment as a result of fishing practices, ¢.g,, effects of gear use and fish processing
discards; and 3) entanglement/eatrapment of non-target organisms in active or inactive fishing gear, A summary
of the effects of the 1993 groundfish total allowable catch amounts on the biclogical environment and associated
impacts on marine mammals, seabirds, and other threatened or endangered species are discussed in the final
environmental assessment for the 1993 groundfish total allowable cateh specifications.

2.1 ng f ifving v Jr k

None of the alternatives considered in this document is likely to have significant unpacts on groundfish stocks,
Catch of all groundfish is counted against the TAC, regardless where or when it is caught. Closure of byvcatch
zones to groundiish trawling will likely be offset by increased effort cutside the closure areas. No changes to
groundfish stock status from the status quo are expected, as 1t 1s ikely that fishenes will continue to remove about
two million metric tons of groundfish per vear from the BSAI region. ‘

-

I
i~

There are several ways to measure reiative: crab mortality caused by the trawl fishery. The simplest way is to
compare current levels of bycatch as a percentage of total crab population. For example, current bycatch amounts
to about 0.5% of the red king crab population, 1.2% of the '

Taaner crab population, and 0.14% of the snow crab | Crabbycawch in trawl fisheries as 1 percentage of
. .. i N
population based on recent NMFS survey indices of total crab wbundaace wy indexed by NMFS surveys.
ai}un_dans:e, It ghmﬁd be noted thgt the NMES survey Bristol Bay £us EBS
provides population estimates as an index oniy; small crab Red king Tannet Snow
are not fully vulnerable to the trawl gear used, and |1992 0.49 % 232 % 022%
« . . . 2 s )

consequently the "real” crab population size 1§ likely much {ggi g‘gj’ o ;3{}; g‘i*; ;:‘
larger than the survey index. Therefore, by{faich accounts for | yo03 0.13% 121 % 0.06.%
a smaller percentage of the actual population than indicated | AVERAGE 0454 1.19 % 014 %

by the survey index comparisons.
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[n harvesting groundfish, fisheries catch crab ncidentally as byvearch, Among the objectives of the BSAI
groundfish FMP is minimizing the impact of groundfish fisheries on crab and other prohibited species, while
providing for rational and optimal use of the region's fishery resources. All gear types used to cateh groundfish
have some potential to catch crab incidentally, but the large majonity of crab byeatch occurs in dredge and trawl]
fishenies.

Crab bycatch limits were established for trawl fisheries beginning in 1986, Bycatch limits (termed Prohibited
Species Catch limits, or PSC) for crab are apportioned into limitation zones (Figure 4), and allocated among
groundfish trawi fisherfes, Current crab PSC limits are 1,000,000 Tanner crab in Zone 1 and 3,000,000 Tanner
crab in Zone 2. To aliocate total groundfish harvest under established PSC limits, PSC is apportioned among
traw! fisheries during the annual spectfication process {e.g., Table 1). When a target fishery attains a PSC
apportionment or seasonal allocation specified in regulations, the bycatch zone to which the allocation applies
closes to that target fishery for the remainder of the season.

t.42  Byeatch of Tanner Crab in Groundfish Trawi Fisheries

Crab bycatch is estimated by the National Manine Fisheries Service through the groundfish Observer Program,
A total of 2.3 million Tanner crab were taken as bycatch in the 1995 BSAI proundfish fisheries (Table 2).
Bycatch of Tanner crab has been reduced in recent years, down significantly from 4.3 millionin 1992 Most
Tanner crab bycatch ts taken in the trawl
fisheries (about 98%) and to 2 lesser extent in
the longline (1.3%) and groundfish pot fisheries

Taaser crab bycatch in the 19921998 BSAL groundlish fisheries,
by zone (all gearstargets).

{0.3%). Although Tanner crabs are bycaught in Zone | Zone2  Otherarcas Total
nearly every trawl fishery, the yellowfin sole| 1992 1,144,671 2699256 . 448,106 4292033
fishery takes the largest share, followed by the {ggi lgiigg gifz’f';n 3‘*232 zv‘fﬁvgg‘f
rock sole/other flatfish fisheries. Bycateh is| gy 0000 533373 23255023 1BLIT 3419614
highest in NMFS statistical areas 509 and 513.] 9394 Ave  902,72¢ 2033037 47623 2983404
and large numbers of Tanner crab area also

consistently taken in areas 317 and 521. Data} 993 923088 1341894 4874 2299856

indicate that the recent level of Tanner crab
bycatch in trawl fisheries (1992-1995 average of 3.06 million) is high refative to the 1978-1987 average of 2.06

mitlion (Table 3).

Examination of available crab bycatch carapace width frequency information suggests that most trawl bycatch
is smaller than legal size (140 mmy), but about the size of 50% matunty for females (90 mm). Bycatch data from
the 1994 and 1995 fishertes, suggest a consistent take of larger crab (NPFMC 1996). A rough estimate on
average width of Tanner crabs taken as bycatch, based on these data and total erab bycatch by regulatory area,
15 123 mm for males m 1994 and 120 mm for males in 1993, Sunilarly, a rough estimate of average width for
femnales is 85 mm in 1993 and 1993, These averages indicate that Tanner crabs taken as bycatch may be larger
than in previous years.

QObserver data indicate that a majority of Tanner crab taken as bycatch in trawl] fisheries are males. On average,
1993.1995, 75% of the Tanner crab measured by cbservers were male. A high male sex ratio of observed
bvcalch appeared throughout the data for all statistical areas and vears examined. This is not surprising due to
size selection by awl gear and location of groundfish trawling. Similar to this analysis, a 74:26 male:female
sex ratio was reported for crab bycatch in 1991 wawl fisheries. As with BSAI trawl fisheries, pot and longline
fisheries catch primarily males. Average carapace width for male Tanner crabs was about 110 mm in pot
fisheries and 130 mm in longline fishertes. Average wadth of female Tanner crabs was about 85 mm (NPFMC
1996,
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and 587 10 58°43' N that would remain open to trawling during the period April 1 to June 15 each year. It was
felt that such a closure area would protect known areas of juvenile red king crab habitat while at the same time
allow trawling in an area that can have high catches of flatfish and low bycatch of other species. The area north
of 58°43° N was closed to reduce bycatch of herring, and also of halibut, which move into the nearshore area in
June. In addition to establishing nearshore trawl closure areas, the Couneil also recommended that WMFS
rescind regulations allowing trawling for Pacific cod in the area off Port Moller, as these regulations are out of
date given the current status of red king crab and scientific knowledge of critical habitat,

The third management measure adopted by the Council was a reduction of PSC limits for red king crab taken in
trawl fisheries. Specifically, the Council recommended adoption of a stairstep-based PSC limit for red king crab
in Zone 1. PSC limits would be based on abundance of Bristol Bay red king crab as shown in the adjacent table.
In years when red king crab in Bristol Bay are below
threshold of 8.4 million mature crabs, a PSC limit of o
35,000 red king crab would be established in Zone 1, | Amendment 37 PSC limits for Zone 1 red king crab.
This limit was based on the level of bycatch observed | 4 phundance PSC Limit

in the 1995 flatfish fisheries operating in Zone 1 with | Below threshotd or 14.5 million lbs 35,000 crabs
the Red King Crab Savings Area closed to trawling. Inn | of effective spawning biomass (ESE)

years when the stock is above threshold but below the

target rebuilding level of 33 million pounds of ':?0 “«:g!;:;c;;e;%gggww 100,000 erabs
effective spawning biomass, a PSC limit of 100,000
red king crab would be established, The 100,600 crab | Above 35 million Ibs o{ESB - 200,000 crabs
PSC limit corresponds to a 30% reduction from the
current PSC limit, the same percentage reduction as
applied by the Alaska Board of Fisheries in [996 to the harvest rate for the directed red king crab fishery when
the siock is above threshold but below 535 million pounds of effective spawning biomass. A 200,000 PSC [imit
would be established in years when the Brstol Bay red king crab stock 15 rebuilt (above threshold and above 55
million pounds of effective spawning biomass). Based on the 1996 abundance estimate (10.2 million mature
femnales and 20.3 mullion lbs of effective spawning biomass), the PSC lurut for 1997 will be 100,000 red king
crab.

In June 1996, the Council did not make any recommendations regarding PSC Hmuts for Tanner and snow crabs,
although the analysis was completed (INPFMC, May 10, 1996). Rather, the Council formed an industry
workgroup to review proposed PSC limits for these crab species. This work group consisted on three crab fishery
representatives, three traw] ishery representatives, and one shoreside processing representative. The group met
August 29-30 and came to a consensus on bycatch limits for bairdi crab. The agreement negotiated by affected
industry groups resulting in Alternative 3, Option C. These stairstep limits were bastcally developed from
historical bycatch data. '

At its September 1996 meeting, the Council took final action on Amendment 41. Based on its review of the draft
EA/RIR and input from its advisory bodies and public testimony, the Council adopted Alternative 3, Option C
for PSC limits for C. bairdi Tanner crab taken in BSAI trawl fisheries (Appendix 1. Under this Alternative,
PSC limits for baird: in Zones | and 2 will be based on total abundance of bairdi crab as indicated by the NMFS
trawl survey, Based on 1996 abundance (185 million crabs), the PSC limit for C._Dbairdi in 1997 will be
750,000 crabs in Zone 1 and 2,100,000 crab in Zone 2. The Council's intent was for crab bycatch acerued
from January | until publication of the final rule {zxpected by April 1997) would be applied to revised bycatch
lirnits estabiished for specified fisheries.

I.4.1 yeatch | pemen

EARIE for BSA Amendment 41 ’ 6 February 19, 1997



Amendment 41 PSC Hmits adopied for bairdi Tanper |, Tanner Crab PSC Limits
:mb

™ = ARS ‘
Zone Abundance ESC Limit 2,580.200 [
Zonel (=130 million ¢rabs 0.5% of abundance ?2 4 *
150-270 miltion crabs . 750,000 z .
270-400 million crabs . 850,000 : r
over 400 million crsbs 1,000,000 '5‘1 § anw !
.. I
Zone2  0-175 million crabs 1.2% of abundance * o
175-250 million crabs 2,100,000 ' g ’ . )
290-400 million crabs 2330000 .. . L P 1Y S 5o
over 406 mullion crebs 3000500 e e
Abijondgany {mj&m'l
14 Background

Irs January 1993, the Council initiated several analyses to examing impacts of proposals to control ¢crab bycatch
in the groundfish fisherics. Among these proposals is a reduction of existing crab bycatch limits {with an option
t_hat the limits be based on crab abundance), and initiation of bycateh limits for snow crab. The Council
goested specific aligrnatives for PSC bycateh limits be: examined, based on input from it's Adwmry Panel and
a pra}posa by the State of Alaska.
At its }anuary 1996 mwtmg._dnc Council requested that staff examine the swite of management measures
(modified Crab Savings Area, crab PSC bycatch limits, and northern Bristol Bay closure area) in one package,
so that the impacts of these measures can be analyzed in a comprehensive manner. An additional option of
establishing PSC limits for Tanner crab based on abundance thresholds, was proposed by the Alaska Crab
Coalition in January 1996, and was added to the analysis at the request of the Council. One set of possible
thresholds is analyzed as Altemative 3, Option B.
Atus April 1996 meeting, the Council modified the alternatives to include reduced PSC limits for Tanner crab
and snow crab. The range of PSC rates for red king crab and Tanner crab were also reduced, as data indicated
that bveatch in 1995 was much lower than in previous years. The Council also requested the analysts also
include some discussion regarding the Crab Rebuilding Commuttee's recommendation that PSC limits proposed
under Alternative 3 be based on survey index of adult zrab, rather than total population. The SSC noted that
modification of PSC rates should occur as a separate, follow-up amendment.

(n June 1996, the Council took final action on Amendment 37, which contained several measures to protect the
red king crab stock from possible impacts due to groundfish {isheries, First, the Council recommended a year-
round closure to non-pelagic trawling in the Red King Crab Savings Area (1627 to 164° W, 56° to 57° N). An
extended duration of the closure peniod provides for increased protection of adult red king crab and their habiat.
To allow some access to productive rock sole fishing areas, the arga bounded by 38° 10 367 10' N latitude would
remain open during the years in which a guideline harvest level for Bristol Bay red king crab is established. A
separatz bycatch limit for this area would be established at no more than 35% of the red king crab prohibited
species cateh (PSC) limuts apportioned 1o the rock sole fishery.

To protect juvenile red king ¢rab and critical rearing habitat, the Council reconumended that all rawling be
prohibitzd on a year-round basis in the nearshore waters of Bristol Bay. Specifically, the area east of 162° W
(1.2, all of Bristol Bay) wouid be closed to mawling, with the exception of an area bounded by 139° 1o 160° W

L
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The Bering Sea fishery simulation model (Ackley 19535 was employed to estimate the economic impacts of
reducing crab caps in the Bering Sea. A general discussion of the mode! follows in the next section, and a detailed
discussion can be found in Amendments 212 and 215, as well as in the EA/RIR for Amendment 37 (NPEMC
5/10/96, pp.64-66 and Appendix 8). Detailed output from the model was not provided for this section in order
to conserve space, and because the output is similar to other model runs in this amendment,

The Bering Sea fishery simulation model was modified to include the bycatch of Chionoecetes opilio crab and
assign caps for this species. The value data for C, bairdi, C. opilic and red king crab were updated for this
analysis as well. The model was run with the most constraining options in place to examine the greatest expected
changes from Status Quo. Model runs using both the 1993 and 1994 data sets included the following options:
(1) Status Quo which included a three month closure of the Red King Crab Savings Area; (2) a Zone 1 cap for
bairdi crab of 850,000 and a Zone 2 bairdi crab cap of 1.5 million crab; (3) & Zone | cap of 35,000 red king crab;
(4) 2 Zone 2 cap of 11 million opilio erab; (3) a run with ail of the above caps in place (850,000 Zone 1 bairdi,
1.5 million Zone 2 bairdi, 11 million Zone 2 opilio, and 35,000 Zone | red king crab) as well as the closure of
the Red King Crab Savings Area; (6) 2 run with alf of the above caps, the Red King Crab Savings Area closure,
and the Northem Bristol Bay closure (7) the caps and closures as above in (6) with the additional constraint of
a 6 million opilio crab cap in Zone 2; and (8) The June 1996 Council action to close the Red King Crab Savings
Area on an annual basis, close Northern Bristol Bay to trawling {the 2 block opening not included in this
analysis), and based on population size, set the Zone 1 cap of red King ccab at 100,000 crab. In addition (8)
applies a Zone | cap on bairdi at 750,000 crab and the Zone 2 bairdi cap at 2.1 million crab.

The model runs which examined the impacts of vartous area alternatives for the Red King Crab Savings Area
were presented in the EA/RIR for Amendment 37. The impacts of the Northern Bristol Bay Closure were
estmated by model nms and presented in sections 4.0 and 6.0. The rasults of the cap analysis runs presented here
can. be compared with the previcus runs with the caution that splitting Tanner crab into bawrdi and opilio
separately may have changed the bycatch rates of areas, and that the crab values have been updated. Details of
the model and assumptions are available in the draft EA/RIR for Amendment 37.

The bveateh of the crab species in 1993 and 1994, largely because of existing caps, werz not generally in excess
ol the most restrictive options used in the model runs, and often were below the more restrictive caps. For
instance, under Status Quo in the 1993 data, 7.5 million opilio crab were estimated to be bycaught in Zone 2 in
the absence of a cap, and in 1994 approximately 10 mullion opilio crab were estimated to be bvcaught in Zone
2: The cap used for opilio crab was 11 miilion, 5o that only specific fisheries might be affected by the opilic cap,
since the overall cap of 11 million exceeded the bycatch from all fisheries'in each year. Thus the model does not
capture the impacts of years in which the bycatch rates for any of the species might be higher. Similarly, the
impacts of a cap mught be less than the mode! predicts if crab were caught at a higher rate in 1993 or 1994 than
would happen in future fisheries, as was the case in 1994, The bycatch of red king crab predicted by the model
{rom 1994 data was approximately 90,000 red king crab with the 3 month Red King Crab Savings Area closure
i place, while in 1993 the actual number bycaught was approximately at the most restrictive cap of 35,000 crab.

The constraints on the fishing feet by the individual crab caps (Alternatives Bairdi (830,000 Zone 1, 1.3 millicn
Zone 2); Red (33,000 Zone 1); and Opilio (11 million Zone 2) resulted i changes in net benefits to the Nation
from Status Quo of less than approximately $300,000 ander the 1593 data set {atached Table). This is because
the bycatch of each crab spectes available to the model was simular to the caps in that vear. The model runs
based on the 1994 data estimated decrements to the net benefits to the Nation of from approximately $1 million
t0 548 mullion. The reduction of the red king crab cap 0 33,000 resulted in the greatest change from Status Quo
under both the 1993 and 1994 data.

Model runs to estimate the impacts of all three management measures in place concurrently were also made using
the 1993 and 1994 data. These runs sirmulated a closure of the Red King Crab Savings Area for the first three
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mounths of the year, a closure of the Northermn Bristol Bay area, and caps of 850,000 bairdi crab in Zone 1, 1.3
million bairdi creb in Zone 2, 11 muilion opilio crab in Zone 2, and 33,000 red king crab in Zone 1 (indicated as
RKC, Caps, N.BB in Table 4). With these constraints in place, the estimated net benefits to the Nation decreased
by approximately $1.4 mullion using the 1993 data set and by approximately $3.9 million using the 1994 data
set.

Reducing the opilio cap to 6 million crab in additioa to all of the proposed closures and caps above reduced the
estimated net benefits to the action from status quo by approximately $1.4 million using the 1993 data and by
approximately $11.1 million using the 1994 data (indicated as RKC, Cap, BB, 6 mil. Op in Table 4). The
reason there was no change from all proposed closures and caps in place using the 1993 data and decreasing the
opilio cap by 3 million crab was that the bairdi caps closed the Zone 2 fisheries which would have been impacted
by the reduced caps. Using the 1994 data, it was the opilio cap rather than the bairdi cap which was more
constraining. The overall bycatch of opilio crab was not greatly reduced in 1993 from status quo because the
bairdi crab closure caused fishing to occur outside of Zone Z where opilio crab bycatch is still substantial,
Additional muns to estimate the tmpacts of measures taken in June 1996 with the most recent (September 1996)
suggested caps for bairdi crab in place were also made (indicated as RKC, current, BB in Table 4). Under these
runs with the 1993 and 1594 data the following assumptions applied: (1) Annual closure of the Red King Crab
Savings Area; (2) Annual closure of Northem Bristol Bay (due to programming difficulty and time available, the
summer opening of two blocks for vellowtin sole fishing was not inciuded as an option); (3) a 100,000 red king
crab cap in Zone 1 based on current population estimates for 1996; (4) a Zone | cap of 750,000 bairdi crab and
a Zone 2 cap of 2.1 mullion bairdi crab. The estimated net benefits to the nation decreased by approximately $1.2
mifhion using the 1993 data set and by approximately $2.2 million using the 1994 data set. These decrements
in net benefits to the Nation represent changes from Status Quo of 0.4% and 0.83% in the 1993 and 1994 data
sets, respectively, :

Implementation of Amendment 41, along with area closures implementsd under Amendment 37, may have
cumulative effects on groundfish rawl fisheries. As noted by the Scientific and Statistical Committee, time-area
closures cause area shifts in groundfish fishery effort. With each additional bycatch restriction, options for the
groundfish wawi fleets are reduced and these effort shift could increase the bycatch of other prohibited species.
To some extent, this situation occurred in the rock sole trawl fishery as a result of implementing the Bristol Bay
Red King Crab Savings Area by inseason action'in 1995 and 1996, The 1996 directed rock sole fishery was
apparently closed early due to increased halibut b»catch per metric ton of groundfish. Bycatch rates for Tanner

crab also increased (note

that about  the same | Catch and bycatch in the rock sole trawl fishery through tbe first PSC closure, 19931995

;n.ww;: O.f Tz:an;mr cras Resson  Harvest Zonel . Zomel halibut

¥ealch was en, an Date for {mt) of Tanner ted King mortality

less rock sole was caught), | vewr  Closed closure  rock sole crab crsb (ot

but bycatch of red king C

{:rab was much ;gducad 1953 Feb 16 RK.C, Zone | - 33000 420,00G 181,000 G457
1994 Febr 28 RXC,Zone 1 37,606 259,000 154000 381

due 10 the closure. 1995 Feb 3l Halibut 32,000 320,000 19,000 a8
1994 Feb 26 Halibut 19,000 294,000 3000 435

The impacts of trawl

closure areas on the trawl

flect may be further exacerbated by reduced crab PSC ltmits. As discussed in the previous paragraph,
imglementation of the Red King Crab Savings Area may cause higher byeaich rates for Tanner crab in the rick
sole fishery. Hence, to maintain the rock sole fishery in Zone 1 at current harvest levels, a relatively high
propartion of Tanner crab PSC {requiring ~300,000 crab) could be allocated to the carly season rock sofe fishery.
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The ngarshore Bristol Bay irawl closure adopted under Arendment 37 may sumilarly shift effort of the vellowfin
sole rawl fishery into Zones | and 2, which may have higher bycatch rates of Tanner crab and halibut Henee,
the vellowfin sole fishery may require increased allocation of Tanner ¢rabs and halibut to maintain harvest levels.
Allocanions of crab PSC among traw! fisheries will become much more contentious, even at current halibut and
crab PSC limits. With reduced crab PSC lirnits, ali trawl fisheries could be affected, as fisheries may be shut out
of better fishing areas sooner. Flatfish fisheries may be "forced” to shift effort into Area 514 (west of 162° W.
longitude), which typically has moderately high bycatch rates of halibut. Because attainment of the halibut cap
shuts down fishing in the ennire Beting Sea for the affectzd fishery, the combination of closure areas and reduced
PSC limits may have significant negative effects on certain traw! fisheries, particularly those targeting flatfish.

No addinonal costs for administration, enforcement, or information requirements are expectsd under any of the
alternatives,

4.0 FINAL REGULATORY FLEXIBILITY ANALYSIS

The objective of the Regulatory Flexibility Act is to require consideration of the capacity of those affected by
regulations to bear the direct and indireet costs of regulation. If an action will have a significant impact on a
substantial number of small entibes an Final Regulatory Flexibility Analysis (FRFA) must be prepared o wdenufy
the need for the action, alternatives, potential costs and benelits of the action, the distribution of these impacts,
and a determination of net benefits.

NMFS has defined all fish-harvesting or hatchery businesses that are independently owned and operated, not
dominant in their field of operation, with annual receipts not i excess of $2 000,000 as small businesses. In
addision, seafood processors with S00 emplovees or fewer, wholesale industry members with 100 employees or
fewer, not-foc-prolit enterprises, and government junsdictions with a population of 30,000 or less are considered
small entities. A "substantial number” of small entities would generally be 20% of the total universe of small
entities affected by the regulation. A regulation would have a "significant impact” on these small entities if it
reciuced annual gross revenues by more than 3 percent, increased total costs of production by more than 3 percent,
ar resulted 1n compliance costs for small entities that are at least [0 percent hugher than compliance costs as a
nercent of sales for large entities.

[f an acticn is determuned to affect a substantial number of small entities, the analysis must include:

{1) adescription and estimate of the number of small ¢ntities and total number of entities in a particular
affected sector, and total number of small entities affected; and

{2} anatysis of sconomic impact on small endtes, including direct and indirect compliance costs, burden
of completing paperwork or recordkeeping requirements, effect on the competitive position of small
entities, effect on the small entity's cashflow and liquidity, and ability of small entitics to remain in the
market,

4.1 Economic Jmpact on Small Entities

Most trawl vessels and processor participating in the BSAI groundfish fishery would be affected by the

management measures proposed under all alternanives to the Status quo for the three management measures under
consideration.
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~Most catcher vessels harvesting groundfish off Alaska meet the definition of a smali entity under the RFA.
In 1993, 132 trawl catcher vesseils landed groundfish from the BSAIL Many of these vessels would be
affected by PSC limits considered under alternatives to the status quo. The economic impact on small
entities could result in a reduction in annual gross revenues by more than § percent and could. therefore,
potentially have a significant economic impact on a substantial number of small entities.

In the final rule implementing Amendment 41, NMFS has taken steps to minimize economic impacts on
smail entities by structuring the annual specification process of the PSC C, bairdi limit to be responsive
to the total C. bairdi abundance as estimated annually. Alternative 1--Status Quo was rejected as more
burdensome on small entities because status quo bycatch limits for C. bairdi established for Bering Sea
fisheries may be too high given current status of crab stocks, and bycatch may impact crab rebuilding and
future crab harvests by pot fisheries. Alternative 2 was rejected because the major assumption regarding
assessment of impacts for Alternative 2 is that crab stock abundance will remain relatively stable, or that
the trawl fishery will adapt to changes in crab abundance. If crab stocks continue to decline, bycatch wiil
account for a higher proportion of the total annual morality,

The proposed rule to implement Amendment 41 was published in the Federal Register on January 2, 1997
(62 FR 85) and comments were invited on the IRFA. No comments were received on the IRFA,
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Table L. Prohibited species catch (PSC) apportionment for 1596 BSAI traw! fisherie

Final 1386 BSA! Trawl Fishetias PSC
Appertionments and Seascnal Allowancas

s

Fishery Group Hallbut | Harring Rad King Crab] €. balrdi | C. bairdl
Mortality ' (mnimals)
Cap (mt) {mt) Zonei Zonel Zone2
Yaliowtin sola 820 287 50,000 250,000 1,530,000
January 20 - March 31 169 £,.4500 80,000
April 1 - May 10 180 15,000 200,000
May 11 - August 14 10C 10,00¢
August 15 + Usc 31 410 20,060
Raocksole/other flatflsh 730 110,000 428,000 510,000
January 20-Mareh 29 £33
March 30 - Juns 28 139
Juna 2g-December 31 138
Turbot/sablefish/ é ¢
Arrowtooih
Rockfish 14 7 10,000
Jan. 1 - Mar. 28 - 30
Mar, 30 - June 28 50
June 29 - Dea, N 30
Pacitic cod ‘ 1535 22° |iop000 2s0.cc0  |a2se0ce
January 20-Ceiober 24 1,585
1 28-Dacamber 31 100
Pollockmackaralo specles 430 154 30,000 75,004 590,500
Janyary 20-4gnl 13 330
April 15+ December 31 100
Pelagle Trawl Pollack 1,227
TATAL 3,775} 1,897 200,000 | 1,006,000 1 3,000,000
’ Notg: unused PSC allowances may be roiled intg the loliowing saasanal acportionment,
26 September 23, 1956
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Table 2. Crab bycarch (sumbers of crab, all sizes) from 1993 BSAI traw! fisheries, by gaar, targer. and area.
Source: Blend estimates supplied by Mary Furuness, NMFS, Alaska Region 271496

1995 crab bycatch data Red King bairdi o.Tanner
by gear and target
Hook % Line
P.cod 202 24 582 75,303
sablefish 28 21 5a2
other 51 23 9067
Total all targets 1 24 838 76,772
Groundfish Pot
. eod . 24976 63,038 153,431
cther ; 0 0 30
Total all tamets 2,976 £3.033 153,461
Trawi bottorn pallock 2831 107,708 148,715
P.eod 4,883 244 488 45 922
flathead sole x| 37,834 454,552
micdwater paliock 2,014 482460 £9,939
rock sole/e.fats 22,838 403,047 1204128
yellowfin sole 8,548 1,349 275 3,196,459
other 3,828 3.871 55,840
Total ail fargets 44,924 2212181 3,185.555
Tatal all gearsdargets 482,191 2,299,855 5385788
1885 crab bycatch data Red King bairdi . Tanner
by area (all gearstamgeats)
Regulztory Area
508 160 324 35
509 14.278 §03.847 43,873
512 1,985 281 25
513 1,882 B34,537 3,687,534
514 2,187 13,103 747,528
518 ' 19,215 18,6838 27C
517 4,410 431,358 435333
518 3 8.001 31,744
519 345 8,319 18,980
521 238 23,589 205,045
823 0 328 3,088
524 i2 4,308 153,802
541 3,134 200 4315
542 338 15 2.921
243 1 Q 5
Totai all areas ' 48 192 2239 858 8393789
27 Sentember 15, 1996
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Table 3. Historical estimates of Tanner crab takes 3s bycatch in Bering Sea wawl Ssheries, 1973-1695.
Source: NPFMC 1989, Swevens et al. 1996, :

Crab
Population
Year {mittigns}
1978 440.40
1979 377.00
1680 583.00
1881 74510
1982 355.80
1983 41050
1984 252.50
1985 84,70
1986 208.30
1987 488.80
1588 830,20
1689 948 .60
1880 782.50
1991 767.00
1962 438,50
1943 254 60
1994 192.00
1965 185.50

ZARIR for BSAD Amendment 4]

Bycatch
{millions)

4.10
7.50
3.7¢
1.80
0.40
3.60
0.70
0.80
0.80

0.50 .

NA
NA
NA
1.87
4.04
3.41
250
230

Bycatch as
Pergent of

Popuiation

0.83

1.8
0.38
0.21
0.1
0.15
0.28
1.06
0,29
0.15

NA

NA

NA
0.22
092
1.34
1.30
1.21

Sentember 23, 1994
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10.0 APPENDIX  Crab Bycatch Committes Agreement

Ou August 30, 1994, the following agreement was reached by the negotating commitee on PSC cags for
hairdi m the Bering Sea raw! fisheries. This agreement reflects revisions/clarifications made after the mesting.

PS 5 £ irdi:
The PSC limit for Tanner crab taken in Bering Sea trawi fgherizs will be based on total abundance of C. bairdi
as indicated by the NMFS annuzl botom awl survey as follows: -

Zoge | 0 - 150 million crabs 0.5% of abundance
: 150 - 270 million crabs 750,000 crabs
270 - 400 million crabs 850,000 crabs
over 400 miliion crabs 1,000,000 crabs

Zone2 - (0 - 175 million crabs 12% of abundancs
1753 - 2590 million crabs 2,100,000 crabs
290 - 400 million crabs 2,350,000 crabs
over 400 million crabs 3,000,000 crabs

* Abanchnee & the tonf popehinn dex (sum of 2l sizasex groops) of the Easter Distiet (22500 1737 W) Eom the NMFS qmo survey,

¢

¥ 113 mmen nss
[, These PSC {imits will be subject 1o a 3 year review,

pi In the interim, other approachss w PSC Umits will be avalyzed ' These approaches include basing PSC
limits on number of manurs crabs, weight of 2rabs, and morality of crabs wkes in Tawl Sshedes.

£}

arte

Al martiss hers below signed will swpart wiis agresmment at the North ?acm’* Fishery Management Cmmcxi

3 e

cestng through Secretarial review and approval. The Comumites soongly rac esn.rnends that the NPEMC apurove
iails agrestrent withows change, Any substantve change fom this agresment releases the pardes fom supponing

said agra=ment
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