L— 2oL T
*

UNITED STATES DEPARTMENT OF COMMERCE
. Office of the Under Secratary for

g’ & Oceaans and Atmosphere
Frargy oF T Washingron, 0.0 20230

To All Interested Government Agencies and Public Groups:

Under the National Environmental Policy Act, an environmental
review has been performed on the following action.

TITLE: Environmental Assessment of Amendment 40 to the
Fishery Management Plan for the Groundfish Fishery
of the Bering Sea and Aleutian Islands Area

LOCATION: Federal Waters of the Bering Sea and Aleutian
Islands Management Area

SUMMARY : Amendment 40 will establish a prohibited species
catch (PSC) limit for Chionoecetes opilio crab in a
new C. opilio PSC Bycatch Limitation Zone of the
Bering Sea. The PSC would be established annually
to fluctuate with crab abundance, within minimum and
maximum limits, as a percentage of the NMFS bottom
trawl survey index.

RESPONSIBLE Steven Pennoyer

OFFICIAL: Administrator, Alaska Region
National Marine Fisheries Service
70% West 9th Street
Juneau, AKX 99802
Telephone: 907/586-7221

The environmental review process led us to conclude that this
action will not have a significant impact on the environment.
Therefore, an environmental impact statement was not prepared.
A copy of the finding of no significant impact, including the
environmental assessment, is enclosed for your information.
Also, please send one copy of your comments to me in Room 5805,
PSP, U.8. Department of Commerce, Washington, D.C., 20230.

Sincerely,

Acting NEPA Crordinator

Enclosure



http:UM!V!.AR




" ENVIRONMENTAL ASSESSMENT/REGULATORY IMPACT REVIEW/
FINAL REGULATORY FLEXIBILITY ANALYSIS
' FOR -

AMENDMENT 40

Management of Snow Crab (Csopilio) Bycutch Limits
in Bering Sea Groundfish Trawl Fisheries

an Amendment to the Fishery Management Plan
for the Groundfish Fishery of the Bering Sea and Aleutian Islands Area

<

Prepared by staff of the
North Pacific Fishery Management Council

Qctober 2, 1957



Executive Summary

1.0

2.0

3.0

4.0

6.0

1.0

8.0

9.0

10.0

11.0

Table of Contents,

................................................................. ]
INTRODUCTION Lot et e e e e e L3
1.1 Purpose of and Need forthe Action .......coivhiiinnriinnnn. AP ]
1.2 Problem Statement .. ... S 3
i.3 Alternatives Considered .. .. i e e e e 4
4. B und ... e A 4
C14d ‘Bycatch Management .. ......... e e e e e e e f
1.42 Byeatwh of Snow Crab in ndfi wiFisheries ., ... ... .. ... ... &

NEPA REQUIREMENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES ¢

2.1 ential Imnacrs of Establishin w ch Limits on undfish Stocks .. 9
2.2 ati cts of Establishi W Bycarch Limitson Crab Stocks ..., ... 9
2.3 Impacts on Endancered or Threaten [t L= S DR SR 12
24 Impacts on Marine Mammals ... it e e e 13
2.5 ne hMana L 110, X +1 QA i3
2.4 Conclysions or Finding of Mo Signifeant Impagl .. oo oo i i eeinens 13
REGULATORY IMPACT REVIEW: ECONOMIC AND SOCIOECONOMIC IMPACTS
OF THE AL TERNATIVES it it e ranas s tran st ntomen s 14
RS ngmic | i rin an ndfish Fisheries .. 14
32 Potential impacts of Establishing Saow Crab Byeatch Limits ........c.o.. .ol . . 15
33 Bering Sea Fishary Simulation Model Results .. ....... e 17
34 nii mulativ acts a ions wi her Man nt Measures .. 20
1.5 inistrative, Enforcement and tion 4T 21
FINAL REGULATORY FLEXIBILITY ANALYSIS ... . i e 22
4.1 Economic Impact o0 Small Entities . ot i ie e e et 22
REFERENCES ....... F A, 24
AGENCIES AND INDIVIDUALS CONSULTED . it e e enens 25
LISTOFPREPARERS ... .. iiiiiiiarnns et a et 25
LIS T OF FIGU RE S i it e it e e e e e et e aaanns 26
LIS T OF TABLES . i s arn et ennstarsniensas iaeanaanarsinenans 26
APPENDIX 1 Summary of Snow Crab Biology, Fishery, and Management .......... Ly
APPENDIX 2 Crab Bycatch Committee Agreement . ... ... ... ... ......cci.uay. 42



Executive Summary
Bering Sea crab stocks are currently at relatively low levels based on recent National Marine Fisheries
Service (NMFS) bottom trawl surveys. Crab fisheries have been impacted by these low stock sizes, such
that no Bristol Bay red king crab fishery occurred in 1994 or 1993, and harvests of Tanner and snow crabs
have been much reduced. An EA/RIR, which examined impacts of management measures proposed to
reduce the impacts of trawling on red king crab, Tanner crab, and snow crab 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 groundfish
fisheries. Atit's September 1996 meeting, the Council took final action on Amendment 41, which modified
bycatch limits of Tanner crab taken incidentally in trawl fisheries. This measure for snow crab bycatch
limits is proposed as Amendment 40 to:the Fishery Mazagement Plan for the Groundfish Fishery of the -
Bering Sea/Aleutian [slands (BSAI) area.

Bycatch limits for snow crab have never been established for Bering Sea trawl! fisheries. Bycatch of snow
crab may impact crab rebuilding and future crab harvests by pot fisheries. Bycatch limits (termed Prohibited
Species Catch limits, or PSC) for red king crab and Tanner crab were established for trawi fisheries
beginning in 1986, and have recently been modified to reflect current stock staws. The alternatives
examined for snow crab bycatch management included the following:

Alternative 1: Status quo, no action. No PSC limits would be set for snow crab.

Alternagive 2: Establish a fixed PSC limit for snow crab. Based on a three year average
(1992-1994), a PSC limit would be established at a fixed level of 11,000,000 snow crab in
Zone 2. No snow crab PSC limit would be estabtished for Zone 1, as bycatch in this area
has been minuscule by comparison.

QOption A: Establish PSC limit at 6 million snow crab in Zone 2.

Alternative 3: Establish PSC limits for snow crab that fluctuate with crab abundance,
Annual PSC limits would be set as a percentage of the NMFS bottom trawl survey index.
Limits for Zone 2 would be set at a percentage within the range 0.005 10 0.25% of the snow

crab total population index (all districts combmcd) No snow crab PSC limit would be
established for Zone 1.

Option A: Set fixed upper limit for PSC at 12 million snow crab in Zone 2.
Alternative_4 (Preferred): Establish a

PSC limit for snow crab in a defined area

that fluctuates with abundance except at Ef""_’d“f""z"“h‘ Snow ‘i“b BY;““h“
. . imitation Lone, as agreed upan by the

hxgh and low stock sizes. The PSC 3P | egotiating committee.

will be set at 0.1133% of the 1otal Bering |- : o

Sea abundance {as indicated by the NMFS | Nonh latitude West fongitade

trawl survey), with a minimum PSC of 4.5 56030 Donut Hale

million snow crabs and a maximum PSC 55,39_,.. 165°00

of 13 million snow crabs. Snow crab 3300 165°00
. " T 5930 170°00

taken within the "C. opilioc Bycatch | ys-Russia Line 1 70°00°
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Limitation Zone" (COBLZ) would accrue towards the PSC limits established for individual
trawl fisheries. Upon attainment of a snow crab PSC limit apportioned to a particular trawl
target fishery, that fishery would be prohibited from fishing within the COBLZ. This

alternative would yield a snow crab PSC limit of 6,147,000 snow crab for 1997, which is
0.1133% of the wtal 1996 NMFS survey abundance of 5,424,885,000 snow crab (both
sexes, all size groups}

The biological impacts of this managemeni measure on ¢rab popuiations 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 bycatch, discard morality, and natural mortality. Results
indicated that, assuming only observed crab are impacted, bycatch in groundfish fisheries has relatively small
impact on ¢rab populations, and the:efore establishitig a snow crab PSC limit as proposed under Altematives
2-4 may not drastically improve or rebuild crab stocks from current levels. At lower stock sizes, however,
reduced bycatch could result in conservation benefits, The COBLZ proposed under Altemative 4
encompasses nearly the entire distribution of snow crab in the Bering Sea,

The economic impacts of this management measure depend on the alternative chosen.  For snow crab, recent
data indicated that the current bycatch has been reduced in the past few years. Hence, establishing a PSC
fimit based on historic data may not impact groundfish fisheries if the available PSC is optimaliy 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 snow crab was much reduced in 1995 and 1996,
suggesting that the PSC limit proposed under Alternatives 2-4 may be achievable without substantially
impacting traw] 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 Alternatives 3 and 4 depend on the PSC rate chosen. On average 1992-1995, groundfish
fisherigs took 0.14% of the snow crab population as bycatch (bycatch as percentage of total crab survey
abundance}. As with other alternatives, PSC lmits set at these rates (current bycatch use) would not impact
groundfish fisheries if the available PSC is optimally allocated. Fixed upper and lower limits, proposed
under Alternative 4, may constrain trawl fisheries when crab abundance is low or high. The potential benefit
of stairsteps is that while they allow bycatch levels to fluctuate with erab abundance, they also 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 trawl companies,

-
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1.0 INTRODUCTION

The groundfish fisheries in the Exclusive Economic Zone (EEZ) (3 to 200 miles offshore) off Alaska are
managed under the Fishery Management Plan for the Groundf{ish Fisheries of the Guif of Alaska and the
Fishery Management Plan for the Groundfish Fisheries 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 Culf of
Alaska (GOA) FMP was approved by the Secretary of Commerce and become effective in 1978 and the
Bering Sea and Aleutian islands Area (BSAI) FMP become effective in 1982,

Actions 1aken to amend FMPs or implement other regulations govering the groundfish fisheries must meet
the requirements of Federal laws and regulaiions. 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.Q.) 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 problems. This information is included in
Sectian | of this document. Section 2 contains information on the biological 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 snow crab and increase
the probability of crab stock rebuilding,

1.1 Purpose of and Need for the Action

Bering Sea crab stocks are currently at relatively low levels based on recent Nationa! Marine Fisheries
Service (NMFS) bottom trawl survey
d?‘m' RecthmC“t and ex?'o'mb!c Abundance (millions} of snow crab (C. opitio) in from NMFS surveys,
biomass of Bristol Bay red king crab | in the Bering Sea (all districts) 1988-1996.

(Paralithodes camtschaticus), and Bering ©

Sea Tanner crab (Chipnoecetes bairdi), Javenil MA{..ES VL ¢ !';f‘““‘LLES Geand
and snow crab (C. opilio) stocks are at uveniies arge Y. Large ma rge n

A2 2002 210 0 <50 250 Toml

rclativc!y low levels. The 1995 snow 1988 3.467 171 60,1 1.235 2.323 7,194
crab season produced only 50.7 million | 1989 1,646 187 812 1923 3,791 9,546
pounds. This is the lowest catch since ;320 §.gﬁo 4:9 ;33.7 ;‘463 2,798 7.542

: . i 971 184 23.0 289 1575 11,319
:981' T;w lgve.rail st(;c;!;gemams at;}:\r 1992 3158 256 164.8 2434 1914 7.763
tevels. Freliminary survey dala 1993 5594 135 778 3990 1983 11,704
indicates that adult males are abundant, | 994 4,283 n 39.9 3418 1674 9,446
but females and pre-recruits are | 1995 4,087 69 309 2,090 2409 8,655
becoming less abundant (Bob Outo, | 1996 (Prel} 2.700 172 648 LI89 1,364 5,425

-
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NMFS, pers. comm), as shown in the adjacent table. A summary of snow crab biology, the fishery, and
management is provided in Appendix 1.

i.2 hlem Statemen

‘Bycartch limits for snow crab have never been established for Bering Sea traw/ fisheries. Bycaach of snow
crab may impact crab rebuilding and future crab harvests by pot fisheries.

1.3 g[te:rnati»jgs Considered

Four main alternatives were examined. [n addition to the status quo, Alternative |, the impacts of
establishing a fixed bycatch limit and floating caps were examined. These alternatives and options are

shown graphically by Figures { and 2. Bycatch limitation zones are shown in Figure 3, and the Q opilio
Bycatch Limitation Zone (COBLZ) proposed under Alternative 4 is shown in Figure 4,

Allemnative |@ Status quo, no action. No PSC limits weuid be set for snow crab,

Allernative 2: Establish a fixed PSC limit for snow crab. Based on a three year average

- (1992-1994), a PSC limit would be established at a fixed level of 11,000,000 snow crab in
Zone 2. No snow crab PSC limit would be established for Zone 1, as bycatch in this area
has been minuscule by comparison.

Ogption A: Establish PSC limit at 6 million snow crab in Zone 2.

. Alternative 3: Establish PSC limits for snow crab that fluctuate with crab abundance.

* Annual PSC limits would be set as a percentage of the NMFS bottom trawl survey index.
Limits for Zone 2 would be set at a percentage within the range 0.005 t0 0.25% of the snow

. ¢rab total population index (all d:stracts combined). No snow crab PSC limit would be
established for Zc:mc .

F

gzgmm Sel ﬂxeé uppcr I:mlt for PSCar 12 rmllicn snow crab in Z{}nc 2.

gﬁggm ;;ve {?referred) Esiab ish a PSC hrmt for snow crab ina def’med area that
- fluctuates with abundance except at high and low stock sizes. The PSC cap will be setat
- 0.1133% of the twtal Bering .Sea~
abundance (as indicated by the NMF3 .| Coordinates of the Snow Crab Bycatch®
trawl survey), with a minimum PSC of 4.5 | Limitation Zone, a5 agreed upan by the
million snow crabs and a maximum PSC .| Pesotiating commitee.
of 13 million snow crabs.” Snow crab | Noah tatiude

- taken within the "C. gpilioc Bycawh $6°30 Donut Hole
Limitation Zone” (COBLZ) would accrue 56%30 165°00"
towards the -PSC- limits established for -{ - ;;gg : 550
individual trawl fisheries. Upon | s Russia Line (e )

artainment of a snow crab PSC limit
apportioned to a particular trawl target
fishery, that fishery would be prohibited from fishing within the COBLZ. This altemnative
-would yield a snow crab PSC limit of 6,147,000 snow crab for 1997, which i5 0.1133% of
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the total 1996 NMFS survey abundance of 5,424,886.000 snow crab (both sexes, all size
-groups).

1.4 Background

[n January 1995, the Council initiated several analyses to examine impacts of proposals to control crab
bycatch in the groundfish fisheries. Among these proposals was a reduction of existing red king crab and
Tanner crab bycatch limits (with an option that the limits be based on crab abundance), and initiation of
bycatch limits for snow crab. The Council suggested specific alternatives for PSC bycatch limits be
examined, based on input from it's Advisory Panel and a proposal by the State of Alaska.

At its Janiary 1996 meeting, the Council requested that staff examine the suite 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,

Atits April 1996 meeting, the Council modified the alternatives to include reduced P3C 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 bycatch in 1995 was much lower than in previous years. The Council also requested the
analysts also include some discussion regarding the Crab Rebuilding Commitee's recommendation that PSC
limits be based on survey index of adult crab, rather than total population. The SSC noted that modification
of PSC rates should occur as a separate, follow-up amendment.

In 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 fisheries. First, the Council recommended
a year-round closure to non-pelagic trawling in the Red King Crab Savings Area (162° to 164° W, 56° to
§7° N). An extended duration of the closure period provides for increased protection of adult red king crab
and their habitat. To allow some access to productive rock sole fishing areas, the area bounded by 56° to
56°10' N latitude would remain open during the years in which a guideline harvest level for Bristo! Bay red
king crab is established. A separate bycatch limit for this area would be established at no more than 35%
of the red king crab prohibited spec:es catch (PSC) limits appcmencd to the rock sole fishery.

To prctcct juvenile red king cmi: and critical reareng habzta: the Council rccommcndcd Ihai all trawling be
prohibited on a year-round basis in the nearshore waters of Bristol Bay. Specifically, the area east of 162°
W (i.c., all of Bristol Bay) would be closed to trawling, with the exception of an area bounded by 159° 1o
160° W and 58° to 58°43' N that would remain open to trawling during the period April | to June 15 each
year. [t was felt that such a closure area would protect known areas of juvenile red king crab habitat while
at the same time atlow 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. [n addition to establishing nearshore trawl closure areas, the Council also
recommended that NMFS rescind regul lations allowiag 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 trawi fisheries, Specifically, the Council recommended adoption of a stairstep-based PSC limit for red

poap—.
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king crab in Zone |. 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 | Abundance PSC Limit
Bristoi Bay are below threshold of 8.4 million Below threshold or 14.5 million [bs 35.000 crabs
mature crabs. a'PSC limit of 35,000 red king crab | of cffective spawning biomass (ESB)

would be established in Zone I. This limitwasbased | ., 00 o0 b biow 100,000 crabs
on the level of bycatch observed in the 1995 flatfish | ss miltion tbs of ESB

fisheries operating in Zone | with the Red King
Crab Savings Area closed to trawling. In years when | Above 55 million lbs of ESB 200,000 crabs
the stock is above threshold but below the target
rebuilding level of 55 million pounds of effective
spawning biomass, a PSC limit of 100,000 red king -
crab would be established. The 100,000 crab PSC limit corresponds to a2 50% reduction from the current
PSC limit, the same percentage reduction as applied by the Alaska Board of Fisheries in 1996 to the harvest
.rate for the directed red king crab fishery when the stock is above threshold but below 55 million pounds of
effective spawning biomass. A 200,000 PSC limit would be established in years when the Bristo! Bay red
king crab stock is rebuilt (above threshold and above 55 million pounds of effective spawning biomass).
Based on the 1996 abundance estimate (10.2 million mature females and 20.3 million Ibs of effective
spawning biomass), the PSC limit for 1997 will be 100,000 red king crab.

Amendméat37 PSC limits for Zone | red king crab.

In June 1996, the Council did not make any recommendations regarding PSC limits for Tanner and snow
crabs, although the analysis was completed (NPFMC, 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 trawl fishery representatives, and one shoreside processing
representative. The group met August 29-30 and came to a consensus on bycatch limits for bairdi crab.

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. Under this Alternative, PSC | Amendment 41 PSC limits sdopted for bairdi
limits for bairdi in Zones | and 2 will be based on total | Taaner crab.

abundance of bairdi crab as indicated by the NMFS S
trawl survey. Based on 1996 abundance (185 miilion | %en¢  Abundance ESC Limit

crabs), the PS'C limit for C, bairdi in 199.? will be | 70001 0-150 million crabs 0.5% of abundance
750,000 crabs in Zone | and 2,100,000 crab in Zone 2. | © . 150-270 million crabs 750.000

The Council's intent was for crab bycatch accrued | - 270400 million crabs . - : 850,000 -7
from January ! until publication of the final rule over 400 million crabs 1,000,000

(expected ‘by'April 19?7) would be ap;_:lied to revi'scd Zone2  0-175 millios crabs 1.2% of abundance
bycatch limits . established for specified fisheries. 175-290 million crabs  2.100.000
Although the Council did not take final action at its 290-400 million crabs 2,550,000
September meeting, it requested its industry workgroup | - over 400 million crabs 3,000,000
to review snow crab bycatch data and provide a
recommendation to the Council in December (Appendix 2).

In December 1996, the Council took final action on Amendment 40. Based on its review of the draft EA/RIR
and input from its advisory bodies and public testimony, the Council adopted Alternative 4 for PSC limits
for C. opilio snow crab taken in BSAI trawl fisheries. Under proposed Amendment 40, PSC _limits for snow
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crab would be based on total abundance of gpilig crab as indicated by the NMFS standard traw! survey. For
1998 and thereafter, the snow crab PSC cap would be set at 0.1133% of the Bering Sea snow c¢rab abundance
index, with a minimum PSC of 4.5 miilion snow crab and a maximum of 13 million snow crab. Snow crab
taken within the “C. gpilic Bycatch Limitation Zone” {COBLZ) would accrue towards the PSC limits
established for individual trawl fisheries. Upon artainment of a snow crab PSC limit apportioned to a
particular trawl target fishery, that fishery would be prohibited from fishing within the COBLZ.

For 1997 only, all snow crab bycatch in areas, 513, 514, 521, 523, and 524 would accrue to the PSC limit,
and the PSC limit will be increased by 10%. Based on 1996 survey abundance (5,425 miilion crabs), the
1997 snow crab PSC limit would be 6,760,000 crabs. Snow crab bycatch accrued from January | until
publication of the final rule (cxpec}ed by July) would apply to all fisheries that take snow crab in 1997.

t4.1 atc en

In harvesting groundfish, fisheries catch crab incidentally as bycatch. 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 catch
groundfish have some potential to catch crab incidentally, but the large majority of crab bycatch occurs in
dredge and trawl fisheries.

Crab bycatch limits were established for trawl fisheries beginning in 1986, Bycawch limits (termed
Prohibited Species Catch fimits, or PSC) for red king crab and Tanner crab are apportioned into limitation
zones (Figure 3), and allocated among groundfish trawl fisheries. To allocarte total groundfish harvest under
established PSC limits, PSC is apportioned among trawl fisheries during the annual specification 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.

1.42 veateh of Snow Crab in ndfish Trawl Fisherie

Crab bycatch is estimated bijhc National
Marine Fisheries Service through the Snow crab bycatch in the 1992-1995 BSAl grouadfish {isheries,
groundfish Observer Program. Bycatch of by zone {all gearsitargets). Preliminacy 1996 data through 10/96.

snow crab in BSAI groundfish fisheries totaled

o f' Zonc ! Zops2  Qtherareas Total
5.4 million crab in 1995, Bycatch has been| 1992 104,844 11,996,347 5,561,358 17,662,549
drastically reduced since 1992, when 17.66] 1993 = 406U 8,922,155 5,797,956 14,760,722

H1h ; 1594 25334 11,824,057 1032736 | 3

mnllan snow crab were taken in gzraundﬁs.h 32.94 Ave  $6530 10780853 chose Mm,%a,da&
fisheries. Most snow crab bycatch is taken in :
the trawl fisheries (99%) and to a lesser extent| 1995  *  .'94.307 4,338,013 963.469  5.395.789
in the longline (0.7%) and groundfish pot| 1996 - 267,145 2,747,141 127,187 3,141,473

fisheries (0.3%). Although snow crabs are
bycaught in nearly every trawi fishery, the yellowfin sole fishery takes the vast majority (70% on average
1992-1994). Bycatch is highest in the areas north and east of the Pribilof Islands, corresponding to NMFS
statistical areas 513, 514, and 521 (NPFMC 1994). Relatively few snow crab are taken in Zone |, On the
other hand, about 75% of the snow crab bycatch comes from the area encompassed by the existing crab
protection Zone 2. This is not surprising given that Zone 2 encompasses much of the adult population.
Average snow crab bycatch in Zone 2 was about 10.8 million crabs, or about 0.11% of the NMFS total

EA/RIR for BSA! Amendment 40 7 October 2, 1997



population index on average, 1992-1994, Bycarch of snow crab in 1995 was much lower than in previous
vears, totaling 5,395,788 crabs {Table 2). Of the wtal, 4338013 snow crabs were waken in Zone 2,
corresponding to 0.05 % of the total population index. Bycatch was even less in 1996, with preliminary
estimates of only 3.1 million snow crabs taken throughout the BSAL

Examination of crab bycatch carapace width frequency suggests that most snow crab bycatch in trawl
fisheries is smaller than market size (102 mm), but larger than the size of 50% maturity for females (50 mm),
Width frequency data from the 1994 and 1995 trawl! fisheries suggest that the average size is relatively
constant from year to year. A rough estimate on average width of snow crabs taken as bycatch, based on
these data and total crab bycatch by regulatory area, is 75 mm for males in 1994 and 1995. A rough estimate
of average width for femaie snow crab is 63 mm in 1993 and 1995 trawl fisheries. In general, smaller snow
¢rzb are taken in regulatory areas 513 and 514 (easi and northeastof the Pribilof [slands), and larger crab
are taken in other areas (Figures S and 6). Narita et al. (1994) reported average carapace widths of 89 mm
for males and 59 mm for females taken as bycatch in 1991 domestic BSAl groundfish fisheries.

Observer data had indicate that a vast majority of snow crab taken as bycatch in trawd fisheries are males.
On average, 1993-1995, about 80% of the snow crab measured by observers were male. A high male sex
ratio appeared throughout the data for all statistical areas and years examined (NPFMC 1996). In BSAl
groundfish pot and longline fisheries nearly all snow crab measured by observers were male. Average
carapace width for male snow crabs was about 90 mm in pot fisheries and |10 mm in longline fisheries.

Bveatch Mortality

The impact of crab bycateh on crab stocks is somewhat tempered by survival of discarded crabs. There have
been numerous studies done on crab bycatch mortality, with each study having different objectives, -
methodology, and results. A summary of these studies is provided below, but many questions remain
unanswered, Stevens (1990) found that 21% of the king crabs and 22% of the Tanner crabs captured
incidentaily in BSAI trawl fisheries survived at least 2 days following capture. Biackburn and Schmidt
(1988) made observations on instantanecus mortality of crab taken by domestic trawl fisheries in the Kodiak
area. They found mortality for softshell red king crab averaged 21%, hard shelled red king crab 1.2%, and
12.6% for Tanner crab.  Another trawl study indicated that trawl induced mortalities aboard ship were 12%
for Tanner crab and 19% for red king crab (Owen [988). Fukuhara and Worlund (1973) observed an overall
Tanner crab mortality of 60-70% in the foreign Bering Sea trawt fisheries. They also noted that mortality
was higher in the summer (95%}) than in the spring (50%). Hayes (1973) found that mortality of Tanner crab»
captured by trawl gear was due 1o time out of water, with 50% mortality after 12 hours. Natural Resource
Consultants (1988) reported that overall survival of red king crab and Tanner crab bycaught and held in
circulation tanks for 24-48 hours was <22%. [n previous analyses, the estimated mortality rate of trawl
bycaught red king crab, Tanner crab, and snow crab was §0% (NPFMC 1993, 1996).

-
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2.0 NEPA REQUIREMENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES

An environmental assessment (EA} is required by the National Environmental Policy Act of 1969 {(NEPA)
to determine whether the action considered will result in significant impact on the human environment. The
environmental analysis in the EA provides the basis for this determination and must analvze 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. (f the action is determined not to be significant based on an
analysis of relevant considerations, the EA and resulting finding of no significant impact (FONS!) would
be the final environmental documents required by NEPA. An environmental impact study (EIS) must be
prepared for may:)r Federal actions significantly at"fecrmg the human environment.

An EA must include a brief discussion-of the need for the proposal, the altemazives considered, the
environmental impacts of the proposed action and the alternatives, and a {ist of document preparers. The
purpose and alternatives were discussed in Section |, 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 impacts generally 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/entrapment of non-target organisms in active or inactive
fishing gear. A summary of the effects of the 1995 groundfish total allowable catch amounts on the
biological environment and associated impacts on marine mammals, seabirds, and other threatenad or
endangered species are discussed in the final environmental assessment for the 1995 groundfish total
allowable catch specifications. ~

2.1 Potential Impacts of Establishing Snow Crab Bycatch Limits on Groundfish Stock

None of the alternatives considered in this document is likely to have significant impacts on groundfish
stocks. Catch of all groundfish is counted against the TAC, regardless where or when it is caught. Closure
of bycatch zones to groundfish 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 it is likely that fisheries will
continue to remove about two million metric tons of groundfish per year from the BSAI region.

2.2 ential Impacts of Establishin w Crab Bye {rait ab Stock

There are several ways to measure relative crab mortality caused by the trawl fishery. The simplest way is
to compare c‘urrer;x levels of bycatch as a percentage of total Crab bycatch in trawl fisherics a3 & percentage of

crab population. For example, current bycatch amounts 16 | totat crab abundance as indexed by NMES surveys,
about 0.6% of the snow crab population based on recent

NMFS survey indices of abundance. it should be noted that 539‘*‘: ‘:fﬁb Bvcaich Bycaich o
- . . s Gputalion (oiila croent o

the NMFS survey provides population estimates as an index P p'ili N : ,fﬁ . m
only; small crab are not fully vulnerable to the traw! gear 1992 7.763 17.44 0.22 %
used, and consequently the "real” crab population size is | 1993 11,704 14.63 0.43%
likely much larger than the survey index. Therefore, | 1994 9,446 12.35 0.13%

1995 8.655 540 0.06 %

1996 3,425 34 0.06 %

p——
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bycatch accouns for a smaller percentage of the actual population than indicated by the survey index comparisons.
A better measurement of impacts would take into account other factors such as the size and sex of crab taken.
In January 19935, the Council's Scientific and Statistical committee recommended 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 (detailed in NPFMC, 5/10/96) provided two major insights
into the impact of trawl bycatch. First, a comparison of adult equivalent mortality across fisheries is

Ens;r%ECt"ve ﬁ}f‘ dcvclopmg 2 crab Average adult equivalent cral removals by groundfish, seallop, and ¢rab
rebuilding policy. In years thm 2 | fisheries as a percentage of total crab sbundance, 1993,
GHL is established, the single largest

source of human induced crab mortality Bristol Bay EBS EBS

is removals of legal males by directed | Red kine Tapger Snow
‘crab fisheries. This is true for male Fishery mals fmais mils  (emale male  female

crab of all three species. Crab fisheries | Groundfish 0.82% 098%  424% 1.73%  106% 0.12%
accounted for about 98% of the male [Scallop  000% 000%  009% O0.19%  000% 000%

red kiﬂg crab‘ 85% cf maic Tanner Crab'J Crab 3523% 204% 9731% 1.79% 30.31%9% 401 %
and 98% of the male snow crab :

mortality. The crab fishery has a relatively smaller impact on females. For females, crab fisheries accounted
for 68% of the female red king crab, 47% of the Tanner crab, and 6% of the snow crab mortality. Most of
the remaining removals are due to the trawl and other groundfish fisheries. [n all cases examined, the scailop
fishery had relatively little 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 bycarch in trawl or dredge fisheries.

The second insight provided by this exercise is 2 measurement of adult equivalent removals relative to
population size. As indicated by the adjacent table, bycatch in groundfish fisheries has relatively small
impacts on crab populations. Of these crab
species, - groundfish fisheries impact
Tanner crab the most, killing almost 5% of

Average adult equivalent crab bycatch in ground(ish fisheries xs a
percentage of totel ¢erab abundance, (923-1995.

the adult male stock as bycatch. Smaller | . Bristol Bay EBS EBS
impacts on red king crab and snow crab Red king Tanost Snow

. Year male  female male  female male female
were  estimated. On  average, the . :
groundfish fisheries killed 1.47% of the | 1993 032%  098%  424% 1.73%  106% ‘0.02%
male snow crab. The impact on female | 1994 038% 147% 425% 187% 227% O12%
snow crab was less (0.09%), as far fewer 1995 02% 024% 569% 0.91% (09% 001%

females are taken as  bycatch.
Additionally, impacts due to the (995
groundfish fisheries on these crab species
were generally lower than in previous years.

Average 064 % 050% 47% 1L50% 147% 0.09%

This analysis indicates that reducing the PSC limits may not drastically improve or rebuild crab stocks.
Because bycatch moruality caused by trawl fisheries is very small relative 1o other sources of removals due
to natural and fishing mortality, reductions in bycatch limits may not result in measurable improvements to
crab stock abundance. Potential "savings”™ of crab through PSC reductions proposed under Alternative 2-4
will increase crab available for harvest or spawning only slightly. This was also the conclusion of Witherell

Py
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and Harrington (1995} and Stevens (1990} who stated that "Removals of this magnitude (0.5% of the
popufation as trawl bycawch) are well befow the ability of the NMFS crab survey to detect, and probably have
no significant biclegical impact”.

- Although concem has been raised about the unknown mortality of crabs caused by trawling, reducing PSC
limits may exacerbate these unobservable impacts. [n an attempt to catch less crabs (via reduced bycatch
fimits, VIP regulations, or proposed measures such as IBQ's, Harvest Priority, etc.), trawl fishermen may
modify their gear. Modifications to footrope design, roller size, and mesh size can result in fewer crabs
being retained and counted by observers, For trawl fisheries historically limited by bycatch limits, reduced
bycatch rates of PSC species may result in increased effort {at least until limited by TAC of targets). [n turn,
increased trawl effort could result in increased unobservable impacts on crab resources. This possibility was
also raised during the Council's 1993 deliberations over trawl codend mesh size, but the benefits of reduced
bycatch were felt to cutweigh the possible costs of uncbserved mortality due to non-retention.

Another possible way to base PSC caps on abundance of the size of crab taken as bycatch in trawl fisheries,
rather than based on the total survey index of all size groups. A shoricoming of Alternatives 3 and 4 is due
to the fact that minor changes in survey station or crab distribution can create major changes inn the survey
population estimate. This is because the population index is dominated by small animals (true for all 3
species) and survey estimates of small crab and their distribution are highly variable from year to year. With
Alternatives 3 and 4, annual PSC limits could be set disproportional to the abundance of the size of crab
taken in trawl fisheries (which consists primarily of larger sized crab). Of concern is the potential for a high
PSC limit generated by large numbers of juveniles. A similar concem oecurs at the opposite extreme where
an artificially low PSC limit could needlessly constrain trawi fisheries, [n reviewing the draft EA/RIR, the
Council's Crab Rebuilding Committee concluded that Altemative 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 Committee recommended that this approach
be considered, but as a separate amendment. The following is an excerpr from their minutes:

"In examining the alternatives for PSC limits that fluctuate with abundance, the §SC
discussed the recommendation made by the Crab Rebuilding Commirtee that a different
“currency” be used in establishing cops (e.g., the use of a cap in terms of "large” crab
rather than total number of crab may be more stable over time than the total number of crab
due to recruitment fluciuation}, The SSC believes that a change to a new "currency” system
should be done carefully 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 limits based on abundance of large crab was not
undertaken for this amendment package. [fthe Council's preferred option is Alternative 3 or Alternative 4,
then a follow up amendment analysis 10 modify the index may be prepared in the future to address these
concerns, Such an analysis would examing the effects of using a different "currency” for establishing the
PSC limits, rather than based on total population index.

Information about the distribution of snow crab is useful for evaluating areas that would close due to PSC
limits. Alternatives 2 and 3 specify closure of Zone 2 only (statistical areas 513, $17, and §21).
Approximately 70% of the snow crab bycatch has come {rom this area. However, snow crab are also
abundant in parts of statistical areas 514 and 524. A more comprehensive area is proposed under Altermnative
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4. The COBLZ proposed encompasses nearly the entire gopulation of snow crab according the NMFS
summer trawl survey (Figures 7 and 8). Only a small number of snow crab {primarily males) are found 10
the south, outside of this area. Very little effort for flatfish has occurred to the south of the COBLZ (Figure

9). Hence, Alternative 4 would appear 1o offer more protection to the snow crab stock than the other areas
examined. ' '

2.3 acts on Endangered or Threatened Specie

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

Endangéred
Northern right whale
Set whale Balaenoptera borealis
Blue whale Balaenopters muscult
Fin whale Baleanoptera physalus
Humpback whale Mepaptera povaeangliae
Sperm whale Physeter macrocephalus
Snake River sockeye salmon ‘ Oncorhvnchus nerka
Short-tailed albatross Diomedes albarrus
Steller sea lion (western population)  Eumstopias jubatus
o Threatened
Steller sea lion (eastern population) ias jubat
Snake River spring and '
summer chinook salmon Oncorhvnchus tshawvtscha
Snake R. fall chinook salmon Qucorhvnchus tshawwvischa

Spectacled eider Somateria fischeri

The impact of BSAI and GOA groundfish fisheries on Steller sea lions was addressed in a formal
consultation on April 19, 1991, NMFS concluded that the BSA! groundfish fisheries were not likely 1o
adversely affect listed cetaceans or to jeopardize the continued existence or recavery of Steller sea lions or
affect their 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 April 1991, NMFS has reinitiated section 7 consultation for several
regulatory amendments and for the annual total allowable cartch specifications.

Formal consultation conducted on effects of the GOA and BSAI groundfish fisheries concluded that the
continued operation of these fisheries would not adversely affect listed species 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 BSAI or GOA or sockeye salmon bycatch exceeds 200 fish in the
BSAT or 100 fish in the GOA.

-
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Endangered, threatened, and proposed species of seabirds that may be found within the regions of the GOA
and 85Al where the groundfish fisheries operate, and potential impacts of the groundfish fisheries on these
species are discussed in the EA prepared for the TAC specifications. The U.S, Fish and Wildlife Service
(USFWS8), in consultation on the 1993 specifications. concluded that groundfish operations wiil not
jeopardize the continued existence of the short-tailed albatross (letter, Rappoport to Pennaoyer, February 19,
1997). This action is not expected to affect threatened or endangered seabird species or their critical habitat
in any manner or extent not already addressed under previous consultations.

None of the aiternatives is expected to affect endangered or threatened species or critical habizat of listed
whales. - - -

2.4 {mpacts on Marine Mammals

Marine mammals not listed under the Endangered Species Act that may be-present in the GOA and BSAI
include cetaceans, [minke whale (Balaenoptera acutorostrata), killer whale (Qrginus orca), Dall's porpoise
{Phoceenoides dalli}, harbor porpoise (Phocoeng phogoena), Pacific white-sided dolphin (Lagenorhvnchus
gbligquidens), and the beaked whales (e.g., Berardius bairdi and Mesopiodon spp.)} as weil as pinnipeds
(northemn fur seals (Callorhinus ursinus), and Pacific harbor seals (Phoca vimlina)] and the sea otter (Enhydra
luteis). '

Nore of the alternatives is expected to impact marine mammals not listed under the Endangered Species Act.

2.5 Coastal Zone Management Act

Implementation of any of the altemarives would be conducted in a manner consistent, to the maximum exent

practicable, with the Alaska Coastal Management Program within the meaning of Sectien 30(¢)(1) of the
Coastal Zone Management Act of 1972 and its implementing regulations.

2.4 aclusions or Finding of Mo Sienificant Impac

None of the aliernatives is likely to significantly affact the quality of the human environment, and the
preparation of an eavironmental impact statement for the proposed action is not required by Section
102(2)(C) of the National Environmental Policy Act or its implementing regulations, -

Dt Z c . ooT 15k
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3.0 REGULATORY IMPACTREVIEW: ECONOMIC AND SOCIOECONOMIC IMPACTS OF
THE ALTERNATIVES

This section provides information about the economic and scciceconomic 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 trade offs between
qualitative and quantitative 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, agencies should 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 to quantify, but nevertheless essential to consider, Further, in choosing among
alternative regulatory approaches, agencies should select those approaches that maximize
net henefits (including potential economic, environment, public health and safety, and other
advantages; distributive xmpacis and equsty) uniess a statute requires another regulatory
approach,

This section also addresses the requirements of both E.O. 12866 and the Regulatory Fiexibility Act to
provide adequate information to determine whether an action is "significant” under E.O. 12866 or will result
in "significant” impacts on small entities under the RFA.

E. O. 12866 requires that the Office of Management and Budget review proposed regulatory programs that
are considered to be “significant”. A "significant regulatory action” is one that is likely 1o

(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 orsafery, or State, local, or tribal governments or communities;

(2) Create a serious inconsistency or otherwise interfere with an action taken or planned by another
agencys

{3) Materiaily alter the budgetary impact of entitlements, grants, user fees, or loan programs or the
rights and obligations of recipients thcm{}f; or

(4) Raise nove! legal or policy issues arising out of !cgal mandates, the President's ;}t:ormes. or the
. principles set forth in this Executive Order.

A regulatory program is "economically significant™ if it is likely to result in the effects described above. The
RIR is designed to provide information to determine whether the proposed regulation is likely to be
"economically significant.

3.1 round Fconomic [n ation on_Beri ea Crab and Groundfish Fisherie

o —
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The most recent description of the groundfish fishery is contained in the Economic Status of the Groundfish
Fisheries Off Alaska, 1995 (Kinoshita et al. 1995). The report includes information on the catch and value
of the fisheries, the numbers and sizes of fishing vessels and processing plants, and other economic variables
that describe or affect-the performance of the fisheries. Catch of groundfish in the Bering Sea has remained
relatively stable over the past 10 years, averaging about 1.8 million metric tons. consisting primarily of
nollock). About 2,000 vessels fish for groundfish in the BSAL and GOA each year. Preliminary data for

1995 indicate that in the BSAI area, 112 vessels fished with hook and line, 105 vessels fished with
groundfish pot gear, and 156 vessels fished with trawls. Catch in the domestic groundfish fisheries off
Alaska totaled over 2 million metric tons in 1994, worth 3439 million In ex-vessel value. The value of
resulting products was over 31.1 billion,

. The economics of BSAI crab fisheries are summarized in ADF&G's Annual Area Management Reports,
Total vaiue of these crab fisheries in recent years is about 3180 million to 3260 million per year. 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 drastically since the peak in 1991 {325 million Ibs.),
price increased such that average gross ex-vessel value increased to over $710,000 per vessel in the 1995
snow crab fishery. [n 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 ali vessels in the snow crab
fishery also {ished for Tanner crab in 1993, vessels averaged about $770,000 in ex-vessel value. The Bristol

Bay red king crab fishery did not open in 1995, Ex-vessel values had averaged about S175,000 per vessel
per year in &hat fishery.

Gross revenues from crab fisheries are expected to be fower in 1996 than in previous years, The 1996 snow
crab fishery produced only about 50.7 million pounds., At an exvessel price of $1.25 per pound, this fishery
generated a total of approximately $63 million, This represents a 65% decline over the 1995 fishery gross
revenues (5180 million). In addition, the 1996 fisheries for Bristol Bay red king crab and Bering Sea Tanner
crab occurred at very reduced levels. Preliminary catch information indicated that the {996 crab fishery
harvested 8.1 million pounds of red king crab and only 2.1 million pounds of Tanner ¢crab. Asa
consequence of low stock sizes, the crab fleet is expected to experience major changes in revenues in 1996,

32 tential ts of Establishin w Crab Bveatch Limi

3.2.1  Alternative |- Status quo, no action, No PSC limit would be established for snow crab.

In general, crab PSC limits have not constrained most groundfish trawl fisheries. Rather, these fisheries
close either upon reaching the total allowabie 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 1 was
closed on February 28 due to attainment of red king crab PSC fimit (110,000 crabs) and Zone 2 closed on
May 7 due to the Tanner crab PSC limit (260,000 crabs). The yeliowfin sole fi f‘shcry was closed out of Zone
{ due to Tanner crab bycatch on April 14, 1995,

Even under status quo, halibut and crab PSC limits may become more constraining to groundfish traw!
fisheries if pollock TAC's are reduced in the future. Total annuat BSAL groundf{ish harvest is limited by an
optimum yield (OY) cap of two million metric tons. Pollock accounts forabout 1.1 to 1.3 million mt of the

. -
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total OY cap.” The rest is apportioned among other fisheries. This OY cap generally results in TAC
allocations to higher valued species and fisheries with lower halibut bycatch (such as the pollock fishery)
than 1o flatfish fisheries (Witherell 1994), For example. in 1996, pollock TAC was set at the ABC level,
whereas TACs for flatfish were 665,000 mubelow ABC. Hence, if potlock TAC is reduced in the future.
fisheries 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 ashtevmg 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 fisheries costs the directed crab fisheries. The answer to this question can be derived from the
adult equivalent exercise made in the previous section. [ groundfish fisheries caught no crab incidentally,
the crab fishery may increase total ex-vessel

revenues by about $10.5 million. This | Value of crab bycatch in groundfish fisheries to directed crab
represents an estimate of opportunity costs. fisheries, based on [993-1995 average bycatch wad price.
Assuming there are about 275 crab vessels,  Adultmale  Adult Average Total
these crab would equate to about $38,000 per Equivalents  weigh aicely value (SY
vessel in gross ex-vessel value. Potential | Red king crab 3323t 6.5 180 820,800
costs of proposed alternative crab PSC limits | Tanner crab 920.060 23 180 5,925,000
for trawl fisheries can be measured against | SO erb 1,938,138 1.3 £.50 1218000

. v . Total $10.563.800
potential benefits to crab fisheries. -

322  Altgspative 2: Establish a fixed PSC limit for snow crab. Based on a three vear average (1992-
1994), a PSC limit would be established at a fixed level of 11,000,000 snow crab in Zone 2. No
snow crab PSC limit would be established for Zone 1, as bycatch in this area has been minuscuie
by comparison. .

Option A: Establish PSC limit at 6 million snow crab in Zone 2.

Recent data indicate that PSC limits for snow crab could be established, yet not impact groundfish fisheries
if the available PSC is optimally allocated among target fisheries and seasons. On average, bycatch taken
in recent years has been less than the PSC limits proposed under Alternative 2. Bycatch was 4.3 million
snow crabs in 1995, and only 2.7 million snow

crabs in Zone 2 in 1996. "Hence, based on . ) 19921995 BSAL . -
average bycatch needs, PSC limits could be Snow crab bycatch in the - 9)5 Al groundfish fisheries,

‘ i e s by zone (all geacsftargets). Prelimingry 1996 data through 10/94,
established at either 6 million or 11 million : o '

crab in Zone 2 without much impact on the Zons 1 Zone? . Other sreag Total
groundfish fleet. .Optimal allocation will be| 1992 104,844 11,996,347 5561358 17,662,349
difficult to - achieve because these 1923 40,611 8,522,155 5,797,956 14,760,722

. d 1994 25,334 11,824,057 1,032,736  12482,127
apportionments. . are  made  Pres€ason.| jgo¢ 94397 4338013 963.469  5.195.789
However, the Council will be COUS!dEfmg an{ 1996 267,143 2,747,141 127,187 31,141,473

FMP amendment in the future that would

allow individual vessel bycatch accountability, a tool that has potential to reduce bycatch and better allocate
available PSC.

As with all PSC limits proposed under this alterative, trawl fisheries may be negatively impacted if PSC
limits are not optimally allocated pre-season. In particular, the yetlowfin sole fishery stands to be the most

—— e
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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 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. 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 stocks continue to decline, bycatch will account for a higher
proportion of the total annual mortality.

323 Allemative 3: Establish PSC limits for snow crab that fluctuate with crab abundance. Annual PSC
limits would be set as a percentage of the NMFS bottom trawl survey index, Limits for Zone 2
would be set at a percentage within the range 0.005 to 0.25% of the snow crab total population index
{all districts combined). No snow crab PSC limit would be established for Zone |.

Qption A: Set fixed upper limit for PSC at 12 million snow ¢rab in Zone 2.

324  Alternative 4 (Preferred): Establish a PSC limit for snow crab in a defined area that fluctuates with
. abundance except at high and low stock sizes. The PSC cap will be set at 0.1133% of the total
Bering Sea abundance (as indicated by the NMFS
traw! survey), with a minimum PSC of 4.5 million | Coordinates of the Snow Crab Bycatch
snow crabs and a maximum PSC of |3 million | Limitation Zone, as agreed upon by the

snow crabs. Snow crab taken within the "C. gpilig | "eBOHRUAE committee.

Bycarch Limimtiorf Zfane" (CO_SLZ} wm'zld accrue | Nomn latitude West longiud

towards the PSC limits established for individual 56730 Donut Hole

trawl fisheries. Upon attainment of a snow crab 56300 165°00"

PSC limit apportioned to a particular trawl target 58°00 165%00°

fishery, that fishery would be prohibited from 5530° 17000
ry, that nishery p US-Russia Line 170°00°

fishing within the COBLZ. This aiternative would

yield a snow crab PSC limit of 6,147,000 snow

crab for 1997, which is 0.1133% of the total 1996 NMFS survey abundance of 5.424,886.000 snow
. crab (both sexes, all size groups).

Alternatives 3 and 4 specify a PSC limit that varies with crab abundance, This is similar to the way PSC
limits are set for Pacific herring in BSAIl trawl fisheries and crab in BSAI scallop fisheries. The measures
are frameworked such that they are established during the annual specification process. Herring PSC limits
are set at | % of the projected adult herring biomass (Amendment 16a). For the BSAI scallop fishery, the
Council adopted floating crab PSC limits as part of the Amendment | package, Crab PSC limits for the
scallop fishery are set annually as a percentage of the NMFS survey abundance for Tanner crab (0.13542%)
and snow crab (0.003176%), but a fixed limit for red king crab within the range of 500 to 3,000 crab.

Impacts of Alternative 3 and Alternative 4 to the traw| 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 trawl fisheries. Alternatively, a lower rate that equates to smaller PSC limits than set under the staws quo

may result in negative impacts to the trawl fleet (via increased costs, shorter seasons, less fish harvested,
erc.y.

—
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Examination of recent bycatch as a percent of the iot,ai NMFS [ crab pSC rates based on sverage bycatch,
population index (all sizes of crab) provides some guidance on | 1992.1995, and annual crab abundance
bycatch needs of the groundfish fisheries. Bycatch of Tanner crab, | index of all sizes.

1992 through 1995. as a percentage of the total index ranged from

. 0.26% 10 0.49% in Zone | and 0.62% t0 0.91% in Zone 2. Saow | g gpine ey gy
crab bycatch in Zone 2 has ranged from 0.05% 1o 0.15% of the | Tanner crad 039%  0.79%
survey index. Average bycatch rates, 1992-1995, based on survey | Srow ¢rab - 0.10%

percentages are shown in the adjacent table. If PSC limits were

established at these rates, impacts would depené on the speed and magnitude a%’ changes in crab smek
abundance. - s :

The threshold limits proposed under Altematives 3 and 4 were developed from historical bycatch data, and
therefore may not substantially impact fisheries if PSC can be optimaliy allocated among trawl fisheries.
Based on recent bycatch performance, and historic snow crab abundance, impacts on traw! fisheries under
Alternatives 3 and 4 may be only somewhat constraining to trawl fisheries as long as PSC limits can be
efficiently allocated among various trawl fisheries. The potential benefit of threshold limits is that while it
aliows bycateh 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 trawl companies.

33 ring Sea Fishery Simulation Model Regult

The Bering Sea fishery simulation model (Ackley 1995) was employed to estimate the economic impacts
of reducing crab caps in the Bering Sea. A general discussion of the model follows in the next section, and
a detailed discussion can be found in"Amendments 21a and 21b, as well as in the EA/RIR for Amendment
37 (NPFMC 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 mode! runs in this amendment.

The Bering Sea fishery simulation mode! was modified to include the bycatch of Chignoecetes gpilip crab
and assign caps for this species. The value data for C. bairdi, C. opilio and red king crab were updated for
this analysis as well. The model was run with the most constraining options in place t0 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 | cap for bairdi crab of 850,000 and a Zone 2 bairdi crab cap of 1.5 million crab; (3) a Zone | cap
of 35,000 red king crab; (4) a Zone 2 cap of |1 million opilio crab; (5) a run with all of the above caps in”
place (850,000 Zone { bairdi, 1.5 million Zone 2 bairdi, 11 million Zone 2 opilis, and 35,000 Zone | red
king crab) as well as the closure of the Red King Crab Savings Area; (6) a run with all of the above caps, the
Red King Crab Savings Area closure, and the Northemn 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 1998 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 inciuded in this analysis), and based on population size, set the Zone | cap of red

king crab at 100,000 crab. [n addition (8) applies a Zone | cap on bairdi at 750,000 crab and the Zone 2
bairdi cap at 2.1 miilion crab.

Option (8) above served as a new Status Quo for five additional runs which varied the opilio crab bycarch
cap and added the opticas for a cap-based closure of Zone 2, or of the entire Bering Sea outside of Zone 1.
The four additional runs were as follows: {9) a run with a Zone 2 opilio cap of 11 million crab; {10) the four--
year average bycatch (12.45 million crab) was apportioned among fisheries, and Zone 2 was closed when

-
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the cap was attained; (11) a run which applied a cap of 7.32 millicn crab (.135% of the 1996 abundance
estimate of 5.42 billion crab) with a Zone 2 closure; (12} a run which had a cap of 12.45 million crab with
a ¢closure of ali areas except Zone [ when the cap was aftained; and (13) a run with a cap of 7.32 million crab
which also closed the Bering Sea exclusive of Zone | when the cap was attained.

The model runs which examined the impacts of various area alternatives for the Red King Crab Savings Area
were presented in Amendment 37, The impacts of the Northern Bristol Bay Closure were estimated by
mode! runs and presented in sections 4.0 and 6.0 of Amendment 41, The results of the cap analysis runs
presented here can be compared with the previous runs with the caution that splitting Tanner crab into bairdi
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 Ameadment 41,

Initial Analvsis

The bycatch of the crab species in 1993 and 1994, largely because of existing caps, were not generally in
excess of 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 million opilio crab were estimated to be
bycaught in Zone 2. The cap used for opilio crab was 11 million, so that only specific fisheries might be
affected by the opilio cap, since the overail 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 might be less than the model predicts if crab were caught
at a higher rate in 993 or 1994 than would happen in future fisheries, as was the case in 1994, The bycatch
of red kKing crab predicted by the model from 1994 data was approximately 90,000 red king crab with the
3 month Red King Crab Savings Area closure in place, while in 1995 the actual number bycaught was
approximately at the most restrictive cap of 35,000 crab.

The constraints on the fishing fleet by the individual crab caps (Alternatives Bairdi (850,000 Zone 1, 1.5
million Zone 2); Red (35,000 Zone 1); and Opilio (11 million Zone 2) resuited in changes in net benefits to
the Nation from Status Quo of less than approximately $500,000 under the 1993 data set (Tables 3 and 4).
This is because the bycatch of each crab species available to the model was similar to the caps in that year.
The model runs based on the 1994 data estimated decrements 1o the net benefits to the Nation of from
approximately $1 million to 54.8 miifion. The reduction of the red king crab cap to 35,000 resulted in the
greatest change from Status Quo under both the 1993 and (994 data.

Model runs to estimate the impacts of all three management measures in placa concurrently were also made
using the 1993 and 1994 data. These runs simulated a closure of the Red King Crab Savings Area for the
first three months of the year, a closure of the Northern Bristol Bay area, and caps of 850,000 bairdi crab in
Zone 1, 1.5 million bairdi crab in Zone 2, 11 million opilio crab in Zone 2, and 35,000 red king crab in Zone
| (indicated as RKC, Caps, N.BB in Tables 3 and 4), With these constraints in place, the estimated net

benefits to the Nation decreased by approximately $1.4 million using the [993 data set and by approximately
$3.9 miltion using the 1994 data set.

Reducing the opilic cap to 6 million crab in addition 10 all of the proposed closures and caps above reduced
the estimated net benefits to the nation from status quo by approximately $1.4 million using the 1993 data
and by approximately $11.1 million using the (894 data (indicated as RKC, Cap, BB, 6 mil.Op in the
attached Tables | and 2). The reason there was no change from all proposed closures and caps in place using
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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 opitio ¢crab was not greatly
reduced in 1993 from status quo because the bairdi crab closure caused fishing 1o oscur outside of Zone 2
where opilio crab bycatch is stil] substanual.

Bairdi Caps
Additional runs to estimate the impacts 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 Tabies 3
and 4). Under these runs with the 1993 and 1994 daws the following assumptions applied: (1) Annual closure

of the Red King Crab Savings Area; (2) Annual closure of Northém Bristol Bay (due-to programming *

difficulty and titme available, the summer opening of two blocks for yellowfin sole fishing was not included
as an optionY; {3) a 100,000 red king crab cap in Zone | based on current population estimates for 1996; (4)
a Zone | cap of 750,000 bairdi crab and a Zone 2 cap of 2.1 million bairdi crab. The estimated net benefits
to the nation decreased by approximately $1.2 million 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 fwm
Status Quo of 0.4% and 0.8% in the 1993 and 1994 data sets, respectively.

Opilio Caps

[n order 1o provide background for possible action to address C. opilio caps, the above run (RKC,

CURRENT, BB) was assumed to be the new Status Quo with the following measures in place for 1997: an
annual ciosure of the Red King Crab Savings Area; the Northern Bristol Bay closure; a cap of 100,000 red
king crab in Zone !; and a Zone | cap for bairdi crab of 750,000 crab and a Zone 2 cap of 2.1 million bairdi
crab. Five model runs using the 1993 and 1994 data sets included the following assumptions: a Zone 2 cap
for opilio of 11 million crab (indicated in Tables 3 and 4 as Opilio 1 1.0, Zn 2); a Zone 2 cap for opilio of
12.45 million (Opavgeap(12.45), Zn 2 in Tables 3 and 4); a Zone 2 cap for opilio of 7.32 million
(OpY6cap(7.32),Zn2 in Tables 3 and 4); a cap for all areas outside of Zone 1 of 12.45 miliion opilie
(Opavgeap(12.45}, BS in Tables 3 and 4); and a cap for all areas outside of Zone [ of 7.32 million opilie
{Op96cap(7.32),BS in Tables 3 and 4). The cap of {1 million was as suggested by the Crab Plan Team,
12.45 million crab was the average bycatch of opilio crab for the years 1992 - 1995, and 7.32 million crab’
was equal to .135% of the 1996 opilio crab abundance estimate of 5.43 billion opilio crab. Between 1992
and 1995, the average bycatch as a percentage of the total estimated opilio abundance was .135%.

The bycatch of opilic crab in 1993 was higher than in 1994 (i4.8 miilion crab and 12.5 million crab in {993
and 1994, respectively). However, in 1993 approximately 0% of the opilio crab bycatch was taken in Zone
2 whereas in 1994 approximately 92% of the opilio crab were taken within Zone 2 so that the Zone 2 bycatch
of opilio crab was actually higher in 1994, The application of a Zone 2 cap using the 1993 data showed little
impact because of the smaller proportion of crab (60%, or approximately 9 million crab) taken in Zone 2.
In 1994, on the other hand, a much higher proportion and number of crab were taken in Zone 2 (92% or

approximately 11.5 million crab), and thus the Zone 2 caps would have a much greater impact using the {994
data set.

A Zone 2 cap of 11 million crab resulted in a net decrement in benefits to the nation of approximately
$34,000 due to late artainment of the cap by the flarfish/rocksole fisheries using the 1993 data set. Note that
the opilio cap was not artained under the Zone 2 cap of 12.45 million crab using the 1993 data. Yellowfin
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sole attained their portion of the 11 million Zone 2 opilio cap using the 1994 data for a net decrement in
benefits to the nation of approximately $1.6 million. Again, the 12.45 million Zone 2 cap showed no impact.
Reduction of the opilio cap to 7.32 million crab in Zone 2 resulted in a reduction of net benefits to the nation
of approximately S118.000 using the 1993 data set and a reduction of net benefits to the nation of
approximately $8.75 million using the 1994 data set. The effect of the Zone 2 closure is especially apparent
in 1994 due to the concentration of effort and bycatch within Zone 2 in 1994, Without effort in areas outside -
of Zone 2, the mode! had no areas to transfer effort to when Zone 2 was closed to fisheries. The model
therefore overestimates the impacts in cases when target is actually available outside of Zone 2. and is more
representative of cases where the target is only available in Zone 2.

Closure of the entire Bering Sea outside of Zone | upon fishery antainment of optlio caps showed small
-impgzets with a high cap, such as 12.45 million,but large.tmpaets with a lowergap of 7.32 millon. Using
the 1993 data set, the loss of net benefits to the nation was approximately $771,000 with a Bering Sea cap
of 7.32 million crab. Using the 1994 data set, the loss in net benefits to the nation reached approximately
$11.5 million with 2 7.32 million opilio cap. The fishery which atained its portion of the cap and was most
impacted by the reduced cap was the yellowfin sole fishery. Under this model run the overall bycaich of
opilio crab was reduced by approximately 4.6 million crab, but the total catch of groundfish was reduced by
approximately {15,000 metric tons due to the attainment of caps.

Opilio Negotiations | 1/6/96-11/7/96

As additional analyses for the opilio crab cap negotiations, mode! runs using the 1993 and 1994 data were
made with a Bering Sea wide cap of 4,464,693 crab (indicated in Tables 3 and 4 as Op96cap(4.46),BS).
This cap is equivalent to 0.0823% of the 1996 abundance estimate of 5.4249 billion opilio crab. The results
of these runs indicated a greater impact to groundfish fisheries than those runs with a Bering Sea cap of 7.32
million crab. Under the 4.46 million crab cap, the model projected a greater decrease in net benefits to the
Nation of $2.5 and $13.7 million using the 1993 and 1994 data, respectively. [t should be noted that in 1993
and 1994, between 12 and 14 million crab were bycaught. Using 1995 or 1996 data when fewer crab were

bycaught the model would be expected to estimate lower impacts (e.g. fisheries would catch crab at a lower
rate and be closed later in the season due to caps).

34 tential Cumulative Impacts and ractions with Other Mana en ure

Implementation of Amendment 41, along with area closures implemented under Amendment 37, may have
curnulative effects on groundfish trawl 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 trawl 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 Catch and bycatch in the rock sole trawl fishery through the first PSC closure, 1993-1995,
f:rab 5“‘”“55 Pfrea by Reason Harvest Zone | Zone | halibut
inseason action in 1995 Date for {mt) of Tanner red Xing  mortality
and 1996. The 1996 | Year  Closed glosure  rogk sole srab crak {mg
directed rock sole 1993 Feb 16 ;

wa tl 4 RKC, Zone t 8,000 420,000 (81,000 887
ﬁfhgg Siap*’;m Y1 1994  Feb28  RKC.Zonel 37000 259.000 154,000 281
closed carly due 10 | 1995 pep2i Halibut 12,000 320,000 19,000 428
increased halibut | 1996 Feb 26 Halibut 19,000 290,000 9,000 436
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bycatch per metric ton of groundfish. Bycatch rates for Tanner crab also increased (note that about the same
amount of Tanner crab bycatch was taken. and less rock sole was caught), but bycatwch of red king crab was
much reduced due to the closure.

The impacts of trawl closure areas on the traw! fleet may be further exacerbated by reduced erab PSC limits.
As discussed in the previous paragraph, implementation of the Red King Crab Savings Arca may cause
higher bycatch rates for Tanner crab in the rock sole fishery. Hence, to maintain the rock sole fishery in
Zone | at current harvest levels, a relatively high proportion of Tanner crab PSC (requiring ~300,000 crah)
could be allocated to the early season rock sole fishery. The neasshore Bristol Bay trawl closure adopted
under Amendment 37 may similarly shift effort of the yellowfin sole rrawl fishery inte Zones 1 and 2, which
may have higher bycatch rates of Tanner crab, snow crab, and halibut. Hence, the yellowfin sole fishery may
require increased allocation of Tanher-crabs and halibut o maintain haresst levels. Allocations of crab PSC- =
among trawl fisheries will become much more contentious, even at current halibut and crab PSC limits.
With snow crab PSC limits established for a certain area, all trawl {isheries 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, an area that receives some effort for flatfish (Figure 9}, but which typically has moderately high
bycateh rates of halibut. Because attainment of the halibut cap shuts down fishing in the entire Bering Sea
for the affected fishery, the combination of closure areas and crab PSC limis may have significant negative
effects on certain trawi fisheries, particularly those targeting flatfish,

35 Administrative. Enforcement and Information Costs .

Some additional costs for administration are expected under any of the alternatives to the status quo.
Establishing a new PSC limit for snow crab witl require small additional costs to monitor bycatch inseason,
and to notify the fishing fleet when these limits are met. No additional costs for enforcement or information
requirements are expected under any of the alternatives to the status quo. Observers already collect -
information necessary to monitor the bycatch of snow crab,

October Z. 1997

(]
28]

EAMUIR for BEAL Amendment 40



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 indirect costs of regulation. If an action will have a significant impact
on a substantial number of smail entities an Final Regulatory Fiexibility Analysis (FRFA) must be prepared
to identify the need for the action, alternatives, potential costs and benefits of the action, the distribution of
these impacts, and a determination of net benefits.

NMEFS 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 in excess of $2,000,000 as sma!l businesses.
I addition, seafood processors with 500 employess or fewer, wholesale industry members with 100
eraployees or fewer, not-for-profit enterprises, and govermnment jurisdictions with a population of 50,600 of
tess are considered smail 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 reduced annual gross revenues by more than 5 percent, increased total costs of
production by more than 3 percent, or resulted in compliance costs for small entities that are at least 10
percent higher than compliance costs as a percent of sales for large entities,
[f an action is determined to affect a substantial number of small entities, the analysis must include:
{1} a description and estimate of the number of small entities and total number of entities in a
particular affected secior, and total number of small entities affected; and

(2) analysis of economic impact on smail entities, including direct and indirect compliance costs,
burden of completing paperwork or recordkeeping requirements, effect en the competitive position
of small entities, effect on the small entity’s cashflow and liquidity, and ability of small entities to
remain in the marker

Under Section 603(¢) of the RFA, each IRFA must contain a desceiption of any significant alternatives to

the proposal that accomplish the statutory objectives and minimize the significant economic impact of the
proposal on small entities. These alternatives could include:

(1) The establishment of differing compliance or reporting requirements o timetables that take
take into account the resources available to small entities;

2) The clarification, consolidatien, or simplification of compitance and reporting requirements
under the rule for such small entities;

(&) The use of performance rather than design standards;
{4) An exemption from coverage of the rule, or any part thereof, for such small entities.
4.1 nomic Impaet 2il Entitie

Mast trawl vessels and processor participating in the BSAL groundfish fishery would be affected by the

management measures proposed under afl alternatives to the Status quo for the three management measures
under consideration.

—
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Mast catcher vessels harvesting groundfish off Alaska meet the definition of a small entity under the RFA.
[n 1993, 132 trawl catcher vessels landed groundfish from the BSAL 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 5 percent and couid. therefore,
potentially have a significant economic impact on a substantiai number of small entities.

Alternatives that addressed modifying reporting requirements for small entities or the use of performance
rather than design standards for small entities were not considered by the Council or in this analysis, Such
alternatives are not relevant to this proposed action and would not mitigate the impacts on small entities,
Allowing exemptions for small entities from this proposed action would not be appropriate because the
objective to further limit €. epilio bycatch in the BSAI groundfish fisheries could not be achieved if small
entities were exempted. : .

The proposed rule to implement Amendment 40 was published in the Federal Register on August 13, 1697
{62 FR 43307) and comments were invited on the IRFA, No comments were received on the [RFA,
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Figure 3. Average carapace width of snow crab malas takea as bycach in BSAI grovndfish waw! fisheries.
by stazistical area. 1992-1995, S
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Figure 6.

Averaga width of fumalo opilio crab welghted by number of hauls

Average carapace width of snow crab females taken as bycarch in BSAL groundfish rrawd Ssherizs.
by statistical area. [992-1993.
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Figure 7. Diswibution of malg stow crab in the 1996 NMFS rawl survey. Top: manrs male crab. Botom:
immaryrs male ¢r2b. o
" Distribution of Cagiiio in the NMFS trawi survey - 1898,
Top: Mature maie crab, Joltom Immature maie ¢rap.
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200 Millicn

Figure 8.  Diswioution of fomale stow arab in e 1996 NMFS cewi survey. Top: manwrs male crab. Bonow:
imramrs male crab. . o
Distrioution of C.opifio in the NMFS wawi survey - 1995,
Too: Mature female cranf Bottom immature femaie <rab.
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Figure 9.  Dismibution of observed rawi bauls in the 1994 fishenes with yellowtin'sois. rock sole. and other
flatfish as targets. Co
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Table 1. Prohibited species carch (PSC) apportioament for 1956 BSAL wawi fisheries.
Flral 1996 BSAI Traed Fisharias PSC
_ Apportionmants and Saasenal Allowancas
Fishety Group Huitbert | Heering| Red King Crab!  C, bairdl | C. bairdl
. Monalty (anirras)
£as (e} (rmt) Zonel Zonet Zona?
Yollowiin scole 820 287 30,000 250,000 1.530,0¢0
January 20 - March 31 160 5,000 £0.0Q0
April 1 - May 10 150° 15,000 |  200.0C0
May 11 - August 14 10 10.000
Avaust 15 - Dac 31 410 20.00C
Rockxolescthar flatitsh 730 110.0C0 425000 $10.000
January 2C-Marcn 23 453
March 30 - Juna 28 128
June 28-Oecamoar 31 138
Turbot sabiefish/ - 0 )
Mm
Rockfish 110 7 10,000
Jan. 1 - Mar, 29 - 30
Mar, 30 - June 28 0
June 28 - Qac. 31 30
Pactfic oad 1,688 22 10,000 250,000 280.0¢0
January 20-October 24 1.585 .
Cct. 25-Oecampar 31 100
Potlockmackersi/o specias 430 154 30,060 73,000 £§50,000
January 20-Agrl 18 330 ¢
Aori 16~ Decamber 31 100
Pulagic Trawi Potlock 1227
TOTAL | 377 | 1,897 | 200000 | 1000000 | 3.000.000

Nate: unused PSC aflowances ray be rolled imc he folowing saasonal anpericnmernt,
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Tadie 2. Crab bycarch (oumbers of creb. ail sizes) from 1995 BSAI vawl fisheries. by gear, targer. 2ad arsa
Sourcs: Blend estimates supplied by NMFS Alaska Region 2/14/96.

«

-+ 1995 erab bycatch data

Red King bairdi o.Tanner
by gear and target
Hook & Line '
" P.exod 202 24,582 75303
. sablefish 2 21 562
gther 51 33 o7
* Yotal all targets 281 24.636 76,772
Groundfish Pot -
. Poexd 2576 §3,038 153,431
 gther 0 a 30
Total all targets 2976 63,038 153,461
Trawi  bottom paliock 2,631 107,706 146,715
P. cod 4,883 244,088 45922
flathead sole -3 §7.834 456,552
mracdwater pallock 2014 46,250 £9 939
rock sole/oflats 22,839 403047 1204128
yedowin sole 8.648 1349275 3,196,453
ather : 3.826 3.871 55,840
" Total ali tarmerts 44 934 2212181 5.185.555
" Total all gearsAargets 48.191 2239 853 5.395.788
1995 crab bycarch daa Hed King bairdi v a.Tanner
by area (all gearstzgets) o
‘Regulatory Area 1. c oY Y
. -~ 508 160 _ 324 39
U509 14,278 903.847 93973
812 L 1,585 281 25
. 8513 1.882 884937 ° 3,897,634
T 514 2187 13,105 747528
. - 518 . 19.215 T 18.636 270
SRR Y A 4,410 431358 435,333
. " 518 8 8.001 31,744
518 345 8319 19.990
s21 - 239 25,599 205,048
523 o 328 3.065
524 D12 4306 - 153,902
541 3134 800 —4315
542 336 15 .2.921
343 1 0 B
Tetal all areas 8182 2.299.8568 5385789

TARR 5T B8AL Amerdment <0

Desomoer 25, 1994
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10.0 APPENDIX 1 Summarys of Snow Crab Bioiég’,}', Fishery, and Mamgertians\“ -

Saow Crab

Bioloov: Snow crabs ((lionoecries opriio) are disuibuied on the continental shelf of the Berirg Sea, Cackehi Sea. and in the westen
Atantic Qcean as far south as Maine. Snow crab are not oresent in the Guif of Alaska, {n e Bering Sea, snow.arabs are common at
Jeoths kess than 200 metect. The saswern Bering Sca population within U.S, waters 15 managed 35 2 single siock, howaever, the distnbutican
of the populztion cxiends into Russian waters to an unknowr degree, While 30% of the fomaies sre mature 18 30 mem, the menn tize of
smanure fomakes varies from vear © Vear over 2 range 83 aim ta T2 mm exrapace width. Famales coase growing wach 1 terminal mole
upen reiching maturity, and rrely exceed 80 mm carasace width. Males similuly coase growing upen reaching a rerminad moll when
they acquire the large claw chamciensuc ol matuney. The median size of maweiry for males is 85 mm carapaee width {appeaximately 4
vears old). Males largee than §0 mm grow at about 20 inm per moll, but individuals vary widely in this regard, Female sow crals are
able to store spermatophores i serninal vemeles 1nd {ecttize :u&:sgqucm egg clutches without mating. At kast owo clutches can be
(erulized {rom siored spermatophores, but the lrequency of this occurring in nature is aot knawrn, Snow crab foed on an extensive vanety
of benthic crganssms including bvalves, brttle stars, crustacenns (including ather snow crabs), potychactes and other worms, gastropods,
and lish. by tum, they are consumed by 3 wide vanety o’ predaors including bearded seats. Pacitic eod, habibut zud other (atfish, el priats,
seulping, and skates,

Manacement Tiec Bering Sea snow crad stoak is managed by the St of Alaska through & fedesat BSA! king and Tanae erab
fishery management plan (FMP). Under thie FMP, management ineasures (il into theee sategorics: (1) those that are fixed in the o MP
under Couacil contel, (2) those that xe
‘rameworked 3a that the Staie can change
{ellowing entevix outhined in the FMP. 20d (3) Maaagement measures implemeuted ia the BSAI king and Tzaner crab
these mexsures under camplete discretion of {isheries. 25 defined by the federal coab FMP, by category.

the Sate. The State ses pre-seasan guideline :

Rarvest levels for snow crab based an a | Cayory ) Categoey Calegory 3
snature male hamvest rate of $3% for snow | (Fixedin FMPY (Eomevodked in MM, Riscrmuon o fuate)

¢2ab larger than 4 inches. | Maximum.

* Lagal Gear * Muumum Size Limits * Reparung Regrorermenis
stlowable fishing mamhw far the mature ¢ Peevvut Rexpuicernents * Guideline Harvest Lavels ¢ Cear Placeament aud Renwanal
male snow crab stock, as cstablished by the * Federad Observer * lengsson Adjustment * Cexr Storage
FMP, is Fopy ¥ Fige™ ¥y, (#0.23). Although Requirermencs * Diswicis, Subdisuics * Gear Modifications
the mmynum legal size toc snow el is 73 * Liemited Accens . 3nd Sections * Vel Tank (napectons
mm (3 inches), the tishery hax goerslly * Nertan Sound X Fishing Seasor " State Observer Requirsrments
h:ffeeﬁs crabs aver d inches in carapace S;mji::“ . z.::‘f:n::;? t:.mf;’mm (10 s3b
wigdth, Area * Po Linuis ¢ Othver

.

¢ Regatration Arms

o addition lo runpnum siZe and sex

rsitncuens, the Stite hig numerce: gther
rr3uiatons {or the Eastern Bering ¥ 2 crab
Jsheres. The Stale roquires vessels (@ e:gister with te state v oblainiag ficenses and penmus. and tegister for e fisitery and exch area.
Chservers are reguued on all vessels grovesang e in the SSAL Sexson cpening dates sre set 1w maximize yield per reeeut and tnininuzs
aandling ol sofishell crabs. The seasoa opening dale (or snow crab fishenes is January 13, Pot limits have deen established based on
wessel size; the current pot limits aze 230 for vessels ™ (25 (oot 3ud 200 for vexsais = 123 fest A 37 inaxemu tunnei height opeming
“or gmow eral potd s required o nhibit the byeatch of red king erab. Escxpe rings were adopued by the Board m 1994 to reducz capture
1nd handling mectaiity of non-target coabt 1 miaimum of four 3.7 57 rings are required 00 snow cead pots, Other gear restnetions inciude
1 regquirsinent that crab pots be fined m:h a dcztmblc eseape iechanigon consisung of 3 30 couton threaa (inax, dt;memn or 2 30-day

szlvanie tmed rolease mechanism.

IAKA  TANNER  AND SNOW CTAB MANAGEIMENT AREAS k Structure: Snow cro are hournt w be otie
. _ . - . - - ok, througheut 1t range fa the 3SAJ area, 2nd i inanaged
- L T ' Iesardingi
+ » ‘J
> "J -t Py .
e ern Bering Sea Stock. Asuséanes ofiarze
. e “ RN male snow ¢ras nereased desimateally from 1933 10 (991,
- Soald Ty . 3ut has wace declined. The 1533 NMWFS Bunng Sca rasd

suevey mdicated the towsl abundance 3¢ [a¢ge maics (Qver &
wnenes) 2t 135 mutlion erd, 3 43% Tecrease Som 1592
Sinall (3~27) legal-size males aiso desinfed i sbundance,

w3 ‘ SOASSENT it he doching i arze s sisorved sanes
P IFL TRz 1995 NMFS botgut Laas sumey mawuted
: . rlageeiy o Geveis af large mme urzn. Mawever, e

. o L]
SRR e ZLAT Lmamrtmmanr o
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survey indicated an 38% increase in the wmbers of pre-recruts, and 2 34%% increase in the number of large (srmxles. Thzse signs of fneang

recrutiment were agparent in the 1994 survey. as survey resuits indisated the aumber of large erad doubied,

Cauch of Bering Sca snow crab inersased (rom under [ mmillion pounds in
1974 to over 313 million pounds in 1992, The {992 seak cach was
fallowed by reduced landings thereatter, The 1995 opilio (shery was
srosezuted v 253 veesels, Tlie season began on January |3 and lasted 33
dass, A total of 74 wruilion pounds were landed. Average weghtof erab

retsired was 1.2 pounds worsh 52.43 per pound exvessel, Total valye of

the 1993 snow crab fishery was $180 million exvessei.

" Inereased landings are expected in'caming yesrs due to good recrunment
of sublegsl maies, A GEHL of 1 17.0 mullion pounds was e.smhhsm:ﬂ {or the
1997 ('s?\cw which begins on !anu.:m' 13

Abuudance of large males {(millious of ¢rab

260" from SMES trawil survey), pre-seassa
guideline barveat levels (millions of pounds),
sud tocal catehes (millions of pounds. including
deadilass) of Bering Sea snow crab, j980-1996.

Yesr
1980

98t
1982
1983
{984
1983
1986
19387
1938
1989
{990
1991
1992
1993
1994
1995
1996
1997

Abundznce

na

A

Ha

iy
1269
115.7
1289
2310
.20 |
25832
608.7
3078
420.8
21z
1118
- %99
2363

GHL

a3
33.5-910
16.0-22.0
[5.8

“9.0

910

5140

6L

Lz
1320
159.3
3150

- -

3350
2672
104.3
738
.3
A0

m,'

9.6 7
5%3
9.4
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11.0 APPENDIX 2 Crab Bycaich Committee Agreement

Ou Novembes 7. 1996, ¢ Hllowiag agresmions was rrachad Ty s tegotarng comrmizes gn PSC —amg for C.
M.nrhzsmn: Sea mawl Sshedes. i ¥

PSC caps for ili
The PSC limir fer szow oeb (C. opilio) wken in Bering Sea rewi Ssheries will be based cn wai 2bopdancs of

€. opifio as indicarad by e NMES annual bowem uawi swrvey. The PSC cap will be set a2 0.1133% of
the total Bering Sea abundance, with 2 minimum PSC of

4.5 million snow crabs and a maximum PSC of 13 million | “eordinazes of the Ssow Crab Bracy
Lﬁmmﬁzaw,zwwgn by the

|

snow, crabs: Szow crab takfn within the "Snow Crab Byc2t™ | aepovircine commitcer. ’
Limiration Zone" (SCBLZ) wouid acores wowards the PSC Hmirs i
|

sstablished for ndividmal wawt fsheries. Upon amamment of 2 soow :"W e oneindk
=ab PSC limit arpordaned © a pardcular gawi rges fshery, tha P ?;;;‘fo“
Ssbery would be proibied Svm fishing within the SCBLZ, P : 250

9T 100G :
Note thar diis agreemenr wonid yelid 2 smow b PSC Lomir of | ©S-Ressia iine 1T :

€.147.0C0 snow ab for 1997, Tais mumber is 0.1132% of the toml
1556 NMFS survey amdancs of 5,424.836.000 snow crab (both sex=s, all sz zoups).

¥ mmendations:

L farea 517 :)tmex:::ﬁ*m.ﬁocsnmmsnmyc;:vw w&mmmc:w;ﬂcﬁmmgzs
sourher boundary of the suow crab bycanX Inimadon rone Som 36°30° wo 56300,

2. Thess seow crad PSC Limirs will be subjest o 1 5 vear ovisw,

In o

A garties hers telow signed will support is agre=mens az the Novth Persife Fspery Mzpagemear Coum=il
Dpmring shroueh Secrwial review and zpproval mﬁmzc:mﬁw-”ﬂmuwmmm\w\ﬁ:mw
s tereenent wipow shmer. ALY SusTangve Shapee & .umwﬂm.‘a*mmmmm.,
said agrmement,
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