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Sectionl TheTotal AllowableCatch-Setting Process

The Fishery Management Plans (FMPs) for the groundfish fisheries managed by the North Pacific Fishery
Management Council (NPFMC) incorporate a complex suite of measures. These include harvest controls,
effort controls, time and/or areaclosures, bycatch controls, monitoring and enforcement measures, and rules
responding to other constraints (e.g., regulations to protect Steller sea lions and to avoid seabirds). This
qualitative impact assessment provides abroad overview of four proposed management policies specifically
asthey pertain to harvest control or the Total Allowable Catch (TAC)-setting processin the Bering Seaand
Aleutian Islands (BSAI) and Gulf of Alaska (GOA) groundfish fisheries of the North Pacific. Its goal isto
providethe reader with abasi c understanding of each of the four proposed policy alternatives regarding how
TACsare now set and might be set in the future, and aqualitative assessment of the biological, physical, and
socioeconomic consequences of each of these alternatives in relative isolation to other FMP components.

Before proceeding with the description and qualitative analysis of the four FMP aternatives under
consideration, some background on the harvest strategy practiced by the NPFMC is provided. This
background begins with a description of some of the key elements of the Magnuson-Stevens Fishery
Conservation and Management Act (MSA) and the National Standard Guidelines (NSGs). It then provides
an overview of the NPFMC’ s harvest strategy as it relates to the requirements of the MSA and NSGs.
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Section 2  Background on Harvest Controls

2.1 M SA Requirements

From the perspective of the TAC-setting process, the most important part of the M SA isNational Standard 1,
which states, “Conservation and management measures shall prevent overfishing while achieving, on a
continuing basis, the optimum yield (OY) from each fishery for the United States fishing industry (emphasis
added).” The MSA defines overfishing to mean “arate or level of fishing mortality that jeopardizes the
capacity of afishery to produce the maximum sustainable yield on a continuing basis.” The MSA defines
OY as the amount of fish which:

» “Will providethe greatest overall benefit to the Nation, particularly with respect to food production
and recreational opportunities, and taking into account the protection of marine ecosystems.”

» “Isprescribed as such on the basis of the maximum sustainableyield from thefishery, asreduced by
any relevant economic, social, or ecological factor.”

* “Inthecaseof an overfished fishery, providesfor rebuilding to alevel consistent with producing the
maximum sustainable yield in such fishery.”

Note that the definitions of both overfishing and optimum yield refer to maximum sustainableyield (MSY).
The MSA does not define MSY, but the NSGs defineit as*the largest long-term average catch or yield that
can betaken from astock or stock complex under prevailing ecological and environmental conditions.” The
NSGs aso introduce the concept of the “MSY control rule,” defined as “a harvest strategy which, if
implemented, would be expected to result in along-term average catch approximating MSY.” The MSY
control rule can take awide variety of forms. The NSGs offer the following advice regarding MSY control
rules:

In choosing an MSY control rule, NPFMCs should be guided by the characteristics of the
fishery, the FMP’s objectives, and the best scientific information available. The simplest
MSY control ruleisto remove a constant catch in each year that the estimated stock size
exceeds an appropriate lower bound, where this catch is chosen so as to maximize the
resulting long-term average yield. Other examples include the following: Remove a
constant fraction of the biomassin each year, wherethisfractionischosen so asto maximize
the resulting long-term average yield; allow a constant level of escapement in each year,
wherethislevel ischosen so asto maximize the resulting long-term average yield; vary the
fishing mortality rate as a continuous function of stock size, where the parameters of this
function are constant and chosen so as to maximize the resulting long-term average yield.
In any MSY control rule, a given stock size is associated with a given level of fishing
mortality and a given level of potential harvest, where the long-term average of these
potential harvests provides an estimate of MSY.

Under the NSGs, the MSY control rule plays akey rolein making the MSA’ s definitions of overfishing and
OY operational. In the case of overfishing, the MSY control rule serves as an upper limit on permissible
specifications of the “maximum fishing mortality threshold” (MFMT). The MFMT specifies the fishing
mortality rate (F) above which overfishing is defined to be occurring (i.e., if F>MFMT, overfishing is
occurring). The MFMT, in turn, plays arolein defining the “ minimum stock size threshold” (MSST). The
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MSST specifiesthe biomass(B) bel ow which the stock isdefined to beoverfished (i.e., if B<MSST, the stock
isoverfished). Specifically, the MSST isdefined aswhichever of thefollowing isgreater: one-half theMSY
stock size, or the minimum stock size at which rebuilding to the MSY level would be expected to occur
within 10 yearsif the stock or stock complex were exploited at the MFMT. Taken together, the MFMT and
the MSST constitute the set of “ status determination criteria” which the NSGs require each FM P to specify
whenever possible.

In the case of QY, the MSY control rule is key to interpreting the MSA’s requirement that OY must be
prescribed “on the basis of the MSY from the fishery, as reduced by any relevant economic, social, or
ecological factor.” According to the NSGs, this requirement means, in part, that the OY in any given year
“must always be less than or equal to the harvest level that would be obtained under the MSY control rule.”
Therefore, if the MSY control rule were of the “constant catch” form, then a constant OY might be
permissible, but if theMSY control rule wereto associate different levels of catch with different stock sizes,
then a constant OY would not be permissible (unless, perhaps, OY was set very conservatively).

2.2 NPFM C Harvest Strategy

Harvests in the BSAI and GOA groundfish fisheries are governed by the two FMPs, which constitute the
overal “harvest strategy.” TheNPFM C harvest strategy iscomplex and multi-faceted becauseit must address
amyriad of issues related to sustainability, legisative mandates, and quality of information. This section
presents afairly detailed overview of the various elements that comprised the NPFMC harvest strategy as
reflected in the FMPs. In later sections dealing with comparisons between alternatives and example FMPs
(e.g., the FMP “bookends”), attention will be focused more narrowly on those particular elements of the
harvest strategy that differ between two or more alternatives.

2.3 Structure and Composition of Management Categories

The FMPs define four management categories for which catch is constrained by various regulatory
mechanisms. Target Species, Prohibited Species, Other Species, and Forage Fish Species. In addition to
these four management categories, the FM Psdefinea” Nonspecified Species’ category for which catchisnot
constrained by any regulatory mechanism. Stockscan bemoved from one management category into another
only by FMP amendment. The five management categories are described below.

Target Speciesarethose specieswhich are commercially important and for which a sufficient database exists
that allows each to be managed on its own biological merits. Within the Target Species category, stocksare
managed either individually or as part of astock complex. Stockswithin the Target Species category can be
added to or removed from a stock complex within the same category as part of the TAC-setting process (i.e.,
without an FMP amendment). Catch of each species or complex must be recorded and reported. This
category includes species such as walleye pollock, Pacific cod, sablefish, flathead sole, and Pacific ocean
perch.

Prohibited Species are those species and species groups that, when caught, must be returned to sea with a
minimum of injury except when their retention isauthorized by other applicablelaw. Groundfish speciesand
species groups under the FMP for which quotas have been achieved are treated in the same manner as
prohibited species. This category includes species such as Pacific halibut, herring, and Pacific salmon.
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Other Speciesare species groupsthat currently are of slight economic value and not generally targeted. This
category, however, contains species with economic potential or species that are important ecosystem
components, but for which sufficient data are lacking to allow the species to be managed separately. Catch
of this category as a whole must be recorded and reported. This category includes species groups such as
sharks, skates, sculpins, and octopus.

Forage Fish Species are those species not included in the target species category and that are a critical food
source for many marine mammal, seabird, and fish species. The forage fish species category is established
to allow for the management of these species in a manner that prevents the development of a commercial
directed fishery for forage fish. Management measures for this species category are specified in regulations
and may include such measuresas prohibitionson directed fishing, limitationson allowabl e bycatch retention
amounts, or limitationson the sale, barter, trade, or any other commercia exchange, aswell asthe processing
of forage fishinacommercial processing facility. This category includes species such as capelin, eulachon,
and smelts.

Non-specified Species are those species and species groups of no current economic value taken by the
groundfish fishery only asanincidental catch inthetarget fisheries. Virtually no dataexiststhat would allow
population assessments. No record of catch is necessary. This category includes those species that do not
fall into any of the other categories.

24 Overfishing and Acceptable Biological Catch

The overfishing level (OFL) constitutes an absolute upper limit on the amount of fish that can be taken from
astock or stock complex in agiven year, and is prescribed by an explicit set of formulae in the FMPs. The
acceptablebiological catch (ABC) isapreliminary description of the acceptable harvest (or range of harvests)
for a given stock or stock complex. Its derivation focuses on the status and dynamics of the stock,
environmental conditions, other ecological factors, and prevailing technological characteristicsof thefishery.
The ABC cannot exceed a maximum permissible level (maxABC), which is prescribed by an explicit set of
formulaein the FMPs. Inal cases, maxABC, and therefore ABC, islessthan OFL. Strictly speaking, the
only constraint that the FMPsimpose on TACsisthat their sum must fall withinthe OY range, meaning that,
in principle, anindividual TAC could be set higher than, equal to, or lower than the corresponding ABC. In
practice, however, eachindividual TACisawaysset equal to or lower thanthecorresponding ABC. Reasons
for setting an individual TAC below the corresponding ABC may include various social, economic, or
ecological considerations as well as the need to keep the sum of the TACs within the OY range. The
following table describes the relationships between OFL, maxABC, ABC, TAC, the sum of the TACs
(Y TAC) and OY in the current system.

Quantity Constraints imposed by FMP Traditional, voluntary constraints
OFL Vaueis prescribed by formula None

maxABC Valueis prescribed by formula None

(always less than OFL)

ABC 0 < ABC < maxABC None

TAC 0 < TAC < upper OY TAC < ABC

YTAC lower OY < Y TAC < upper OY None
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Theformal, guantitative methods for determining OFL and ABC begin with the assignment of each stock to
one of six “tiers’ based on the availability of information about that stock (Table 1). Tier 1 hasthe greatest
informational requirements and Tier 6 hasthe least. Each tier contains aformulaor set of formulae defining
OFL and another formulaor set of formul ae defining maxABC. In Tiers 1-5, OFL and maxABC are defined
in terms of their respective fishing mortality rates, Fo, and max F,g.. In Tier 6, OFL and maxABC are
defined directly (i.e., in terms of catch rather than afishing mortality rate). The OFL formulae correspond
totheMFMT required by the NSGs. The current formul ae wereintroduced as part of Amendment 56 to each
of the FM Ps, adopted by the NPFM C in June 1998 and implemented on March 8, 1999. Theformulae make
use of several biological reference points, which are defined below:

Fusy  Thefishing mortality rate at which long-term average yield would be maximized if the MSY control
rule were of the “constant F* form

Bysy  Thelong-term average size of the stock or stock complex, measured in terms of spawning biomass
or other appropriate units, that would be achieved under an MSY control rule of the “constant F”
form

Ha The arithmetic mean (i.e., average) of the distribution of the estimate of F,g,
My The harmonic mean of the distribution of the estimate of F,q,

Fis,  Thefishing mortality rate at which the equilibrium level of spawning per recruit would be reduced
to 35 percent of the equilibrium level of spawning per recruit in the absence of any fishing

F..  Thefishing mortality rate at which the equilibrium level of spawning per recruit would be reduced
to 40 percent of the equilibrium level of spawning per recruit in the absence of any fishing

B,w  Thelong-term average biomass that would be expected under average recruitment when the stock
is harvested at a fishing mortality rate equal to F,y,

M The natural mortality rate

Tier 1isused in those cases where the distribution of the estimate of F,s, has been computed reliably. The
theoretical background underlying the above reference pointsis described by Goodman et al. (2002). Inthis
tier, For isset equal to the arithmetic mean of thedistribution (the“ risk neutral” point estimate) and max F,gc
is set equal to the harmonic mean of the distribution whenever biomass exceeds B,,s,. The harmonic mean
has the mathematical property that it is less than the arithmetic mean by an amount that increases with the
spread of the distribution, thus establishing a margin between F,;, and max F,g that increases with the
uncertainty surrounding the estimate of F,,s,. For levels of biomass below B,,s,, both Fo, and max F,gc
decline linearly down to an intercept, below which both F, and max F,5 are zero (Figure 1). The default
valuefor theinterceptin Tier 1is5 percent of B,,s,, although the Scientific and Statistical Committee (SSC)
can set adifferent intercept if warranted by the best scientific information available. Only one stock, eastern
Bering Sea (EBS) pollock, is currently assigned to Tier 1.
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Tablel. The North Pacific Fishery Management Council tier system developed by the Alaska
Fisheries Science Center asdefined by Bering Seaand Aleutian | landsand Gulf of Alaska
Fishery M anagement Plan Amendments 56/56, June 1998.

1) Information available: Reliable point estimates of B and B,,s, and reliable probability density function
(pdf) of Fygy-
1a) Stock status: B/By,s, > 1
For. = HA, the arithmetic mean of the pdf
F ssc = HH, the harmonic mean of the pdf
1b) Stock status: o < B/B,,g, = 1
For. = HA X (B/Bys - @)/(1-a)
Faec = HH X (B/Bys, - @)/(1-0t)
1c) Stock status: B/By,g, = o
For. =0
Faec =0
2) Information available: Reliable point estimates of B, By,sy, Fusys Fase @Nd F 40
2a) Stock status: B/B,,g, > 1
Fore = Fusy
Faec = Fusy X (Faood Faso)
2b) Stock status: a< B/By,, =1
For. = Fusy X (B/Bysy - @/(1-)
Fasc = Fusy X (Faood/Fase) X (B/Bysy - )/ (1-t)
2c) Stock status: B/B,,s, = o
Fore =0
Fasc =0
3) Information available: Reliable point estimates of B, By, Fasy, aNd F o0
3a) Stock status: B/B,y, > 1

Fore = Fasw
Fasc = Fao
3b) Stock status: o < B/B,,g, = 1
Fort = Fasy, X (B/Bygy, - @)/(1-0t)
Fagc = Faos X (B/Bygy, - @)/(1-0t)
3c) Stock status: B/B,y,, = o
For. =0
Faec =0
4) Information available: Reliable point estimates of B, F,, and F .
Fore = Fasw
Fasc = Fao
5) Information available: Reliable point estimates of B and natural mortality rate M.
Forr =M
Fagc=0.75x M
6) Information available: Reliable catch history from 1978 through 1995.
OFL = the average catch from 1978 through 1995, unless an aternative value is established by the
SSC on the basis of the best available scientific information.
ABC =0.75 x OFL
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Figure 1. Harvest control rulesused in Tiers 1-3.

Notes: The upper “kinked” line represents the F, control rule. The lower “kinked” line represents the
maxF,gc control rule. For any given stock, the ratio between maxF,;. and F, is constant (aratio of 0.75
is shown in the figure as an example). For both control rules, the following features apply: (1) Fishing
mortality is constant whenever biomass exceeds a tier-specific reference level, represented in the figure by
avertical dashed line at arelative biomass level of 1.00. (2) Fishing mortality is zero whenever biomassis
below 5 percent of thereferencelevel, represented in the figure by avertical dashed line at arelative biomass
level of 0.05. (3) Fishing mortality varies linearly with biomass whenever biomass is between 5 and 100
percent of the reference level.

Tier 2 differsfrom Tier 1 in that only point estimates of the key population parameters are available; that is,
the distribution of the estimate of F,g, isnot known. For aTier 2 stock whose biomassis above B,sy, For.
isset equal to the point estimate of F,,s,, much asin Tier 1, but adifferent formula (based on the adjustment
used in Tier 3—see next paragraph) is used for adjusting the max F,g. downward from Fq, .

Tier 3differsfrom Tiers 1-2 in that the available information isinsufficient for any estimation of MSY. For
aTier 3 stock whose biomassisabove B, For iSSet equal to the point estimate of F,g,, and max Fuge iS Set
equal to the point estimate of F,,. According to the environmental assessment for Amendment 56, the F,,,
reference point wasintended to serve asaproxy for Fs, (it wasthe only s, proxy identified assuchinthe
environmental assessment). Nearly all of the major target stocksin the BSAI/GOA arein Tier 3. Likethe
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control rulesfor Tiers 1-2, the control rulesfor Tier 3 decrease linearly with biomass when biomassis bel ow
atier-specific reference level, which is By, in the case of Tier 3.

Tier 4differsfrom Tier 3inthat informationisinsufficient for estimation of reference biomasslevels. Inthis
Tier, For 1S set equal to the point estimate of F;.,, and max F,gc is set equal to the point estimate of F,y,,
regardless of biomass (i.e., the form of the control rules shown in Figure 1 does not apply to Tier 4).

Tier 5 differsfrom Tier 4 in that information is insufficient for estimating F,q, OF Fyso,. INthisTier, Fo IS
set equal to the point estimate of the natural mortality rate (M), and max F,g. is set equal to three-fourths of
that value, regardless of biomass (asin Tier 4).

Tier 6 differsfrom Tier 5 in that information isinsufficient for estimating any of the stock parameters, and
al that isknownisthe catch history. InthisTier, OFL iseither the average historic catch from 1978 through
1995 or an alternative value established by the SSC on the basis of the best available scientific information,
and maxABC is three-fourths of OFL, regardless of biomass (asin Tiers 4-5).

25 Optimum Yield and Total Allowable Catch

Another element of the NPFMC’ s harvest strategy is the specification of OY and TAC. The FMPs specify
QY as a constant range of total (i.e., across-species) harvest levels. The range for the BSAl is1.4to 2.0
million metric tons (mt); and the range for the GOA is 116 to 800 thousand mt. Within the Target Species
category, aseparate TAC isspecified annually for each individually managed stock and each stock complex.
A single TAC is specified annually for the entire Other Species category. No TAC is specified for the
Prohibited Species, Forage Fish Species, or Nonspecified Speciescategories. Althoughthe FMPsrequirethe
sum of theindividual TACsto fall within the OY range, they do not otherwise constrain individual TACs.
In practice, however, individual TACs are never set higher than the corresponding ABCs. The FMP gives
the Regional Administrator authority to close an areato directed fishing for astock or stock complex whose
remaining TAC is needed as bycatch in other directed fisheries. If aTAC isreached, the FMP requires the
Regional Administrator to publish anotice declaring that stock or stock complex to be prohibited, in which
case any further catches of that stock or stock complex must be discarded. In practice, National Marine
Fisheries Service (NOAA Fisheries) attempts to manage each fishery so that total catch (including al
discards) is less than, but very close to, TAC. When a directed fishery is closed, bycatch of that stock is
limited by amaximum retai nable bycatch, which isdetermined asapercentage of retained catch. If it appears
that aTAC may be exceeded dueto unanticipated circumstances and ABC isbeing approached, the managers
typically prohibit retention of that species in all fisheries, in order to eliminate “topping off.” If ABCis
exceeded and OFL is being approached, the managers can prohibit or close any fisheriesthat might possibly
take that species as bycatch.

Originally, OY swere specified for each stock and stock complex in the Target Species category and for the
Other Speciescategory. The OY swerederived from MSY s provided by NOAA Fisheries scientistsfrom the
AlaskaFisheries Science Center (AFSC) and reviewed by the SSC. Essentially, the approach was a constant
catch strategy, which was intended to be updated whenever new information indicated that a change was
needed. Because dataand sophisticated analytical toolswererelatively scarce by today’ s standards, the stock
assessments were fairly simple, often estimating MSY as the product of the most recent survey biomass
estimate and half the natural mortality rate. Furthermore, the early assessments were based on data taken
during a period of time that is now believed to have been a point of low productivity in the two regions.
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The NPFMC soon |earned that the FM P amendment process as established by the M SA was not prepared to
deal with annual changesin QY s that were specified as fixed numerical valuesin the FMPs. Each change
in QY required aplan amendment, which took several monthsto put into place. Y et the assessed status of the
population could change dramatically due to new survey and catch data, recruitment variability, and other
changesin population parameters. The FMPswere amended several timesto make such changes, but abetter
solution was needed.

The solution the NPFMC chose was to specify OY as a constant (i.e., biomass-independent) range for each
of the two groundfish complexes. The summed TACsof al speciesin the Target Species and Other Species
categories would have to be within the range, but the individual TACs could be adjusted annually through
a specifications process (i.e., a plan amendment would not be required). Amendment 1 to the BSAI FMP,
which was implemented on January 1, 1984, set the OY range for the BSAI at 1.4-2.0 million mt
(Amendments 1a, 2, 3, 4, and 7 were actually implemented earlier than Amendment 1). The OY rangewas
set equal to 85 percent of the range of the summed species-specific MSY's in the BSAI. This range was
chosen, in part, to ensure that future harvests would be sustainable. Also, the final environmental impact
statement for the BSAlI FMP (dated August, 1981), which aso covered Amendment 1, stated that use of the
85 percent multiplier was " intended both to assure the continued health of the target speciesthemselves and
to mitigate the impact of commercial groundfish operations on other elements of the natural environment.”
Thus, at the time it was specified, the BSAI OY range was believed to be conservative from both single-
species and ecosystem perspectives.

Amendment 15 to the GOA FMP, which was implemented on April 8, 1987, set the OY range for the GOA
at 116,000 to 800,000 mt. The upper end of the OY range was below the range of the summed species-
specific MSY's in the GOA (805,000-1,000,000 mt). The lower end of the OY range was near the lowest
historical catch over the period 1965-1985 (116,053 mt, takenin 1971). At thetime of the lowest historical
catch, pollock, cod, and Atkamackerel abundanceswereat low level sof abundanceand, consequently, it was
thought unlikely that catches lower than this value would be necessary during future instances of low
abundance. The upper limit was selected in consideration of the volatility in pollock and flounder ABCs, the
potential for harvesting at MSY, and the desire to allow for some moderate expansion in future flounder
fisheries.

2.6 Minimum Stock Size Threshold

As noted above, the NSGs provide a standard definition of MSST, the criterion used to determine whether
astock or stock complex isoverfished in the sense of the MSA. The NSGs require FMPs to specify MSST
whenever possible. However, the BSAI and GOA Groundfish FMPs do not specify MSST. This has been
a continuing source of confusion and controversy ever since the development of Amendment 56 (see
Goodman et al. (2002) for a history). Although the FM Ps do not specify M SST, the status of each stock in
Tiers1-3isexamined annually in the Stock Assessment and Fishery Evaluation (SAFE) reportswith respect
to the MSST definition contained in the NSGs. Based on this examination, no BSAI or GOA groundfish
stock or stock complex managed under Tiers 1-3 iscurrently overfished. However, in the event that astock
or stock complex becomesoverfishedinthefuture, Tiers 1-3 contain provisionsfor “accel erated” rebuilding,
meaning that reductionsin both Fy, and max F,g. are triggered whenever the estimate of stock biomassis
below atier-specific reference level (Figure 1). In Tiers 1-2, the reference level isB,,s,, and in Tier 3, the
reference level isB,,,. For the purpose of determining whether a stock is “overfished,” the NSGs set the
rebuilding target equal to B,,s,. An estimate of B,,, isavailablefor Tiers 1-2 by definition. For Tier 3, the
FMPs do not specify a B,,s, proxy, but the AFSC has traditionally used B, as the B,,s, proxy for Tier 3
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stocks. The accelerated rebuilding schedule built into Tiers 1-3 may render specification of an MSST
superfluous from a practical standpoint, because the management actions required for a stock which falls
below its MSST may be identical to those that would take place automatically under the tier system.

Becauseit isnot possibleto estimate either B,,s, or any reliable proxy for B,,s, in Tiers4-5, itisnot possible
to tell whether a stock or stock complex managed under either of these two tiers is currently overfished.
Although Tiers 4-5 do not contain provisions for accelerated rebuilding, they do contain provisions for
rebuilding under a constant fishing mortality rate. Thus, in the long run, stocksin Tiers 4-5 should tend
toward the equilibrium biomass associated with the rate at which they are fished, but it is not possibleto tell
whether they havearrived at that equilibrium biomassor whenthey will get there. However, because biomass
estimatesareavailablefor stocksin Tiers4-5, itisat |east possibleto tell whether stocks managed under these
tiersare increasing or decreasing over time.

Aswith Tiers4-5, itisnot possibletotell whether astock or stock complex managed under Tier 6iscurrently
overfished. Unlike Tiers 4-5, Tier 6 does not contain provisions for rebuilding under a constant fishing
mortality rate, but it does contain provisions for rebuilding under a constant catch level. Thus, in thelong
run, stocksin Tier 6 should tend toward the equilibrium biomass associated with the average catch so long
asthat catch issustainable, but it isnot possibleto tell whether they have arrived at that equilibrium biomass
or when they will get there. Furthermore, because biomass estimates are unavailable for stocksin Tier 6, it
may not be possible to tell whether stocks managed under thistier are increasing or decreasing over time,
unless measures such as commercial catch per unit effort are deemed to be reliable indicators of relative
biomass.

2.7 Ecosystem Considerationsin the TAC-Setting Process

Most of the above elements of the existing harvest strategy have implications for the ecosystem, at least
indirectly. A few, such asthe BSAI OY range, were adopted with ecosystem considerations (EC) explicitly
inmind. Some other elements of the existing harvest strategy address EC directly. For example, since 1998,
the existing policy hasincluded provisionsfor protecting forage species. Forage speciesaregenerally small,
abundant fishes (al so krill) that are preyed upon by marine mammals, seabirds, and commercially important
groundfish species. They are believed to perform a critical role in the BSAI and GOA ecosystems by
providing transfer of energy from primary or secondary producers to higher trophic levels. Forage species
have been estimated to comprise the principal diet for morethantwo-thirdsof Alaskaseabirdsand arecritical
tomany seabirdsfor raisingtheir nestlings. Forage specieshaveal so been recognized asimportant prey items
for avariety of marine mammals including the Steller sealion, northern fur seal, spotted seal, bearded sedl,
humpback whale, and fin whale. They are presently relegated to bycatch-only status in the groundfish
fishery. Maximum retainable bycatch limits are set at 2 percent for the entire group of forage species,
regardless of the composition of the forage species taken. This percentage defines the maximum catch of
forage species that may be retained aboard a vessel relative to amounts of other retained species open to
directed fisheries. Forage fish taken within the 2 percent limit may be used for commercial purposesand are
typically processed into fish meal. During the period 1997-1999, an average of 39 mt of forage specieswas
taken annually in the BSAI region and an average of 61 mt was taken in the GOA.

Another example is the NPFMC'’ s encouragement of ecosystem research and development of ecosystem-
based management policies. An Ecosystem Committee was established by the NPFMC in 1995 and has
developed adraft policy for ecosystem-based management of North Pacific fisheries (Witherell et al. 2000).
The EC section of the SAFE reports continues to become more substantial. Multi-species modeling efforts
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have been undertaken, mainly by AFSC personnel, and are being used as a primary analytical tool in this
Programmatic Supplemental Environmental Impact Statement (SEIS). These models have alowed
consideration of ecosystem impacts in ways that single-species models cannot (Goodman et al. 2002).
Currently, these model sare not viewed asareplacement for the single-speci esapproach, but rather asameans
of gaining better insight regarding potential ecosystem effects. The present FMP policy includesthe goal of
developing ecosystem indicatorsfor future use in TAC setting, and the existing policy allows TAC to be set
below ABC for awide variety of reasons including EC.

A third exampl e focuses on the groundfish speciesthat figure most prominently inthediet of Steller sealions:
walleye pollock, Pacific cod, and Atka mackerel. In 2000, a Biological Opinion prepared under Section 7
of the Endangered Species Act on all aspects of the FMPs concluded that fisheries for these species
jeopardized the continued existence of Steller sealions and adversely modified their critical habitat due to
competition for prey and modification of their prey field. To mitigate these effects, regulations now require,
among other things, that the directed fishery for any stock of these species be closed if the biomass of that
stock is projected to be less than or equal to B,y, (the long-term average biomass that would be expected
under average recruitment when the stock is harvested at a fishing mortality rate equal to F,y,) during the
fishing year.

Many other aspects of the FM Ps (e.g., Prohibited Species caps) also deal with EC, but they are not asdirectly
related to the TAC-setting policy asthe above items and so are dealt with in other sections of this appendix.

2.8 Annual Cycle

The TAC-setting processfollowsaregular annual cycle. Eachyear, scientistsfromthe AFSC and the Alaska
Department of Fish and Game collect data and compile and update databases on catch, age and size
composition, and survey biomass. Stock assessment scientists from these agencies analyze the data and
calculate estimates of population parameters, biomass, and age structure. Stock assessment models are used
to integrate the scientific information, except when information is not sufficient to construct such a model.
The processes of stock assessment and harvest strategy development are interrelated. Stock assessment
models are used in development of the harvest strategy, and the current NPFMC biomass-based harvest
strategy utilizes the most recent biomass estimates in determining ABC, OFL, and TAC.

The BSAI and GOA Plan Teams meet in September to discuss general methodological issues and any
preliminary stock assessmentsthat have been prepared. The SSC, the Advisory Panel (AP), andthe NPFMC
meet in October. The SSC focuses on assessment methodol ogy, while the AP recommends and the NPFMC
setspreliminary TACsbased on extrapol ationsfromthepreviousyear. By November, theindividual chapters
of the SAFE reports have been prepared by the assessment scientists and another group of scientists has
completed the EC section. The Plan Teams meet again in November to review the SAFE reports and make
ABC and OFL recommendations. In December, the SSC reviews the SAFE reports and Plan Team
recommendations, then formulates its own ABC and OFL recommendations. The AP recommends TAC
values, traditionally lower than the ABC values recommended by the SSC. The NPFMC then sets final
values of ABC, OFL, and TAC, subject to confirmation by NOAA Fisheries.
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Section3 FMP Policy Alternatives

Four FMP policy aternatives are under consideration by the NPFMC. Alternative 1 is the present policy.
Each policy alternative contains two bookends to a range of management measures that illustrate how the
framework could beimplemented. These bookendsprovidealevel of detail that allowsanalysisand provides
contrastable policies. They also provide a means to commit the NPFMC action in implementing an
alternative, while allowing the NPFMC, under the MSA, the flexibility to adaptively manage the fishery
through FM P amendments.

Alternativel

Alternative2

Alternative 3

Continue M anagement Under Existing (Updated) Policy: Under thisalternative, the NPFMC
would continue to manage the groundfish fisheries based upon the present conservative and
risk-averse policy. This policy assumes that fishing results in some adverse impacts to the
environment and that, as these impacts become known, mitigation measures will be
developed and appropriate FM P amendments will be implemented. The objectives of this
policy are to adopt conservative harvest levels for single species fisheries and specify OY;;
continue to use existing OY cap for BSAI and GOA groundfish fisheries; and provide for
adaptive management by continuing to specify OY asarange.

L essPrecautionary Management Policy: A lessprecautionary management policy (i.e., more
aggressive harvest policy) would be implemented based upon the concept that the present
policy is overly conservative and that higher harvests could be taken without threat of
overfishing the target groundfish stocks. This policy assumes that fishing at the
recommended levels would have no adverse impact on the environment, except in specific
cases that are generally known. The objectives of this policy are to prevent overfishing by
setting an OY cap at the sum of OFLs or the sum of the ABCsfor each species and provide
for adaptive management by continuing to specify OY as arange.

More Precautionary Management Policy: This policy would seek to accelerate the existing
precautionary management measures through community-based or rights-based
management, ecosystem-based management principles and, where appropriate and
practicable, increase habitat protection and imposeadditional bycatch constraints. Under this
approach, additional conservation management measures would be taken as necessary to
respond to social, economic, or conservation needs. Additional measures would be taken if
scientific evidence indicated that the fishery was negatively impacting the “ environment,”
not just a population of a given species. The objectives of this policy are to adopt
conservative harvest levels for multi-species and single-species fisheries, provide for
adaptive management by continuing to specify OY as a range or a formulg; initiate a
scientific review of the adequacy of F,,, and implement improvements accordingly; and to
continue to collect scientific information and improve upon MSSTs including obtaining
biological information necessary to move Tier 4 species into Tiers 1-3 in order to obtain
MSSTs.
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Alternative4 Highly Precautionary Management Policy: This policy would require that the user of the
resource demonstrate that the intended use would not have a detrimental effect on the
environment before significant fishing could be allowed. The policy, as illustrated by its
FMP framework, would be to impose very restrictive conservation and management
measures that would only be modified or relaxed when additional, reliable scientific
information became available. It would involve a strict interpretation of the precautionary
principle. Management discussions would involve and be responsive to the public, but
decreased emphasis would be placed on industry and community concerns, and more
emphasiswould be placed on ecosystem concernsand principles, including theidentification
and incorporation of non-consumptive use values. The overall premise is that fishing
produces adverse impacts on the environment, but due to a lack of information and
uncertainty, little is known about these impacts. The objectives of this policy areto prevent
overfishing by transitioning from single-species to ecosystem-oriented management of
fishing activities and to close an additional 20 to 50 percent of known spawning areas of
target species across the range of the stock to protect productivity and genetic diversity.

31 Alternative1—ContinueManagement Under the Current Risk-Aver seM anagement
Policy

In the context of the TAC-setting process, this dternative is based on the premise that the best scientific
information availableistypically sufficient to managefisheries so that they achievelong-term averageyields
closeto MSY without excessive risk to the fishery or ecosystem.

311 Description of Features Pertaining to the TAC-Setting Process

The background section presented a fairly detailed overview of the various elements that comprise the
NPFMC harvest strategy as reflected in the FMPs. Here, attention will be focused more narrowly on those
particular elements of the harvest strategy, which differ in at least one of the other alternatives.

Structure and Composition of Management Categories

The FMPs define four management categories for which catch is constrained by various regulatory
mechanisms:. Target Species, Prohibited Species, Other Species, and Forage Fish Species. Inadditiontothese
four management categories, the FMPs define a “Nonspecified Species’ category for which catch is not
constrained by any regulatory mechanism (this category is composed of stocks which are of no current
economic value and which are taken by the groundfish fishery only as bycatch). Stocks can be moved from
one management category into another only by FM P amendment. Withinthe Target Speciescategory, stocks
are managed either individually or as part of astock complex. Stockswithinthe Target Species category can
be added to or removed from a stock complex within the same category as part of the TAC-setting process
(i.e., without an FM P amendment).

OFL and ABC

The FMPs specify OFL and maxABC by means of atier system wherein theamount of information available
for agiven stock or stock complex determinestheformulathat isused to define F,r, and max F,g (Tiers1-5)
or OFL and maxABC directly (Tier 6). Thetier system isconfigured such that maxABC isawayslessthan
OFL except at very low stock sizes (where both maxABC and OFL are zero). The FMPsrequirethat ABC
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be set between zero and maxABC. One of the central featuresof Tiers1-3isthat F,, and max F, . decrease
linearly with biomass whenever biomass falls below atier-specific reference level. Most individual stocks
are currently managed under Tier 3, where max F, g equals F,y, if biomassisabove B,,. In Tier 1 (but not
in any other tier), greater statistical uncertainty automatically resultsin alower maxABC. This adjustment
impliesafixed level of risk aversion and is computed using the statistical uncertainty surrounding both the
estimate of projected stock size and the estimate of F,;s,.

OY and TAC

The FMPs specify OY as a range, which is aggregated across all stocks and does not vary with biomass.
Withinthe Target Speciescategory, aseparate TAC isset for eachindividually managed stock and each stock
complex. A single TAC is set for the entire Other Species category. No TAC is set for the Prohibited
Species, Forage Fish Species, or Nonspecified Species categories. Although the FMPs require the sum of
the individual TACs to fall within the OY range, they do not otherwise constrain individual TACs. In
practice, however, individual TACs are never set higher than the corresponding ABCs. The FMP givesthe
Regional Administrator authority to close an area to directed fishing for a stock or stock complex whose
remaining TAC is needed as bycatch in other directed fisheries. If a TAC isreached, the FMP requires the
Regional Administrator to publish anotice declaring that stock or stock complex to be prohibited, in which
case any further catches of that stock or stock complex must be discarded.

MSST

In practice, the status of each stock in Tiers 1-3 isexamined annually in the SAFE reportswith respect to the
MSST definition contained in the NSGs, but no MSSTsare specified inthe FM Psfor stocksin Tiers 1-3 and
no MSSTs are specified anywhere for stocksin Tiers 4-6.

Ecosystem Considerations

The FMPsprohibit directed fishing for forage species. Regulationsrequire the directed fishery for any stock
of pollock, Pacific cod, or Atka mackerel (key Steller sealion prey species) to close if the biomass of that
stock is projected to be less than or equal to B,y, during the fishing year. Traditionally, the NPFMC has
encouraged researchregarding indicators of ecosystem heal th, but the conditionsunder which suchindicators
might actually be used in the TAC-setting process are unclear.

3.1.2 Evaluation of Policy from a Single-Species Per spective
Structure and Composition of Management Categories

In the context of the TA C-setting process, the central features of the existing management categories are that
some stocksare afforded the protection of astock-specific catchlimit, other stocksare afforded the protection
of acomplex-specific catch limit, while the stocks in the Nonspecified Species category are not protected by
any catch limit (based on the understanding that stocksin that category are taken in such small amounts that
no catch limit is necessary). Recently, attention has been focused on the possibility of removing certain
individual stocks or groups of stocks from their respective stock complexes, affording them the additional
protection of a stock-specific or group-specific catch limit. In fact, the NPFMC has taken this step several
timesin recent years, for example, by sequentially removing rock sole, flathead sole, and Alaskaplaicefrom
the “other flatfish” complex inthe BSAI. However, concern has been expressed regarding the absence of an
identifiable policy governing such decisions. In addition, comparatively little attention has been focused on

JUNE 2004 APPENDIX F-1—QA PAPER: TOTAL ALLOWABLE
F-1-14 CATCH-SETTING PROCESS



the composition of the Nonspecified Species category. Presently, acommittee composed of representatives
from the SSC and Plan Teams is working to develop a draft policy that could be used to structure the
management categories in amore consistent and scientifically justifiable manner.

OFL and ABC

Table 2 (reproduced from Goodman et al. 2002) lists the stocks and stock complexes comprising the Target
Speciesand Other Species categoriesin each region, together with thetier assignment, OFL, maxABC, ABC,
and other quantities for each in 2001. The relationships between these quantities can be summarized as
follows:

»  ThemaxABCswereawaysset below the OFLs, resultinginval ues, which averaged about 80 percent
(range: 60-90 percent) of the OFLs; and

» TheABCswere often set below the maxABCs, resulting in val ues, which averaged about 75 percent
(range: 10-85 percent) of the OFLs.

In the GOA, none of the 16 stocks or stock complexes were assigned to Tiers 1 or 2; seven were placed in
Tier 3; fivewerein Tier 4 or Tiers4-5 (some stocksin acomplex were managed under Tier 4 whilethe other
members of the complex were managed under Tier 5); and four were assigned to Tiers 5, 5-6, or 6. Thus, a
suite of GOA stocks and complexes was managed under Tier 3. A similar situation existed in the BSAI
region. Inthe BSAI, one stock (Bering Seapollock) had sufficient information to be assigned to Tier 1. Of
theremaining 20 stocks or stock complexes, 12 werein Tier 3; sevenwereplaced in Tiers5 or 5-6; and squid
were placed in Tier 6. Thus, a magjority of BSAI stocks and complexes was managed under Tier 3. As
discussed earlier, F,q, plays akey rolein the Tier 3 maxABC control rule.
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Table 2.

Comparison of Fishery Management Plan frameworksregarding the total allowable catch-setting process.

Alternative 1

Alternative 2

Alternative 3

Alternative 4

FMP 1

FMP 2.1

FMP 2.2

FMP 3.1

FMP 3.2

FMP 4.1

FMP 4.2

* Set acceptable
biological catch (ABC)
< overfishing level
(OFL).

» Sum of total allowable
catch (TAC) has to be
within optimum yield
(QY) range.

¢ Set ABC = OFL.
¢ Sum of TAC has
within OY range.

to be .

Set ABC < OFL.

Same as FMP 2.1.

* Set ABC < OFL.

» Set TAC =<ABC for all
targets and “other spp."”
category.

¢ Same as FMP 3.1.
¢ Same as FMP 3.1.

« No changes from
FMP 1.

« No changes from
FMP 1.

« No changes from
FMP 1.

e TAC =0 for all
species unless
fisheries are proven
to have no adverse
effect on the
environment.

OY specified as range for
Bering Sea and Aleutian
Islands (BSAIl): 1.4 - 2.0
million (mill) metric tons
(mt) and OY specified as
range for Gulf of Alaska
(GOA): 116,000 -
800,000 mt; BSAI OY
cap: If the sum of TAC >
2 mill mt then TAC will be
adjusted down.

OY specified as range;
OY cap = sum of OFL.

OY specified as range;
OY cap = sum of
ABCs.

OY specified as range for
BSAI: 1.4 - 2.0 mill mt and
OY specified as range for

GOA: 116,000 -800,000 mt;

BSAI OY cap: If the sum of
TAC > 2 mill mt then TAC
will be adjusted down (No
changes from FMP 1).

* No OY range in
plan; OY = TAC
which is =<ABC.

* TAC is fishery
specific.

« No OY range in plan; OY
= TAC which is =<ABC.
« TAC is fishery specific.

OY = 0; No fishery.

B,, rule for prey species
(pollock, P. cod, Atka
mackerel).

No changes from
FMP 1.

No changes from
FMP 1.

B,, rule for prey species
(pollock, P. cod, Atka
mackerel) (No changes
from FMP 1).

Revise harvest control
rule by incorporating a
constant buffer.

Set F, for prey species
(pollock, P. cod, Atka
mackerel).

TAC = 0 for all species.

ABC tier system
(Amendment 56).

OFL management

(Amendments 56 OFL
definitions with inflection
points removed in Tiers

1-3).

No changes from
FMP 1.

Review F,, and adapt ABC
tier system where F,, is
maximum permissible for
stocks without estimate of
maximum sustainable yield
(MSY).

When possible,
biological reference
points based on
species-specific
production patterns
and ecosystem
considerations.

Set Fg,.4 fOr vulnerable (e.g.,
long-life, slow-growing)
species (will use Fg, as
proxy).

TAC = 0 for all species.

No directed fishery for
forage fish (forage fish
ban; Amendment 36/39).

No forage fish ban.

No changes from
FMP 1.

No directed fishery for
forage fish (forage fish ban,
Amendments 36/39; No
changes from FMP 1).

Same as FMP 3.1.

No directed fishery for forage
fish (forage fish ban,
Amendment 36/39; No
changes from FMP 1).

Same as FMP 4.1.
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Table 2 (cont.).

Comparison of Fishery Management Plan frameworks regarding the total allowable catch-setting process.

Alternative 1

Alternative 2

Alternative 3

Alternative 4

FMP 1

FMP 2.1

FMP 2.2

FMP 3.1

FMP 3.2

FMP 4.1

FMP 4.2

Specify MSSTs for Tier
1-3 stocks.

No changes from
FMP 1.

No changes from
FMP 1.

Identify minimum required
elements, resources, cost
and a realistic time frame
necessary to establish
MSSTs for additional
stocks and prioritize a list of
candidate stocks.

Initiate analysis of
MSSTs for priority
stocks based on the
time frame determined
by additional
availability of required
resources.

Adopt MSSTs appropriate to
the harvest policy for each
stock, with B,, as the limit
(rather than the target).

No changes from
FMP 1.

Set group TAC for “other
species” category.

No changes from
FMP 1.

No changes from
FMP 1.

Break sharks and skates
out of "other species" group
for TAC setting
(Amendments 63/63).

Break sharks and
skates and additional
groups out of "other
species" group for TAC
setting.

Least Abundant Species
Aggregate TAC: e.g., TAC of
species complex is based on
the TAC of the least
abundant member of the

group.

Develop criteria for
breaking out a species from
a species complex.

Develop criteria to
bring a non-specified
species into a
managed category.

Where possible, break
species out of the complex.

TAC = 0 for all species.

Precautionary
adjustments exist, but
vary with uncertainty only
in Tier 1.

OFL management only.

No changes from
FMP 1.

Conduct F,, review and
adopt appropriate
measures.

Develop, implement
and update as
necessary, procedures
to account for
uncertainty in
estimating ABC.

Incorporate survey variance
and uncertainty in ABC by a
survey coefficient of variation
for each stock.

In the face of
uncertainty, set TAC =
0 for all species unless
fisheries are proven to
have no adverse effect
on the environment.

Develop ecosystem
indicators for future use
in TAC setting.

No ecosystem indicators.

No changes from
FMP 1.

Develop criteria for using
key ecosystem indicators in
TAC

setting.

Adopt, update as
necessary, and use
ecosystem indicators in
TAC setting.

Evaluate a range of ABCs
using the lower bound of a
confidence limit to address
uncertainties in stock
assessment advice.

Target species closures
when harvest limit
reached.

No changes from
FMP 1.

No changes from
FMP 1.

No changes from
FMP 1.

No changes from
FMP 1.

No changes from
FMP 1.

Harvest limit = 0.
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Thereisafairly widespread consensus in the scientific literature that, for arange of typical groundfish life
histories, F,y, is a safe harvest rate. However, Goodman et al. (2002) raised concerns regarding the use of
F.o 1IN Managing the BSAI and GOA rockfish species. This concern was based mainly on results obtained
by MacCall (2002) and Clark (2002) working with West Coast rockfish. However, only afew rockfish stocks
in Alaska are being managed under atier in which F,,, plays arole, and those which are managed in one of
those tiers (Pacific ocean perch and GOA thornyhead) appear to be doing well. Dorn (2002) studied Alaska
rockfish stocksin addition to West Coast stocks and found that, although F,,, was not always a safe harvest
rate for the West Coast stocks, it appeared to be safe for the Alaska stocks included in the study. Thus, the
concern raised by Goodman et al. (2002) appears to be more germane to rockfish stockswhich are currently
managed in Tier 5 but which might be managed under a different tier in the future, in which case the key
guestion is whether the Tier 5 rockfish stocks behave more like other Alaska rockfish stocks or more like
West Coast rockfish stocks. Goodman et al. (2002) also note that the Tier 3 maxABC control rule is not
directly comparable to the control rules used in the studies by MacCall (2002) and Clark (2002). Under the
Tier 3 control rule, fishing mortality decreases linearly with stock size if the biomass falls below B,
whereas it was assumed in the West Coast rockfish studies that harvest rates would be kept constant
regardless of stock size. All else being equal, the Tier 3 control rules are more conservative than the F,q,,
strategies in the referenced studies of West Coast rockfish.

Over time, the evolution of thetier system hastended towards increasing conservatism. By the standards of
the world' s other large commercial fisheries, the current tier system is conservative.

OY and TAC

In addition to OFL, maxABC, and ABC, Table 2 also lists TAC and the 1997-2000 average ratio of catch to
TAC for each stock and stock complex inthe Target Speciesand Other Speciescategories. Therelationships
between these quantities can be summarized as follows:

» The TACs were often set below the ABCs, resulting in values, which averaged about 65 percent
(range: 0-85 percent) of the OFLs; and

» Onaverage, catches exceeded TACsonly rarely. The median ratio of catchto TAC (averaged over
the period 1997-2000) was about 60 percent for both the BSAI and GOA. The range of the ratios
across areas and species was 21-112 percent, with the highest ratio coming from the GOA sablefish
fishery, where catches exceeded TACsin three of the four years examined.

As noted earlier, the MSA states that OY isto be prescribed “on the basis of the MSY from the fishery, as
reduced by any relevant economic, social, or ecological factor.” According to the NSGs, this requirement
means, in part, that the OY in any given year “must always be less than or equal to the harvest level that
would be obtained under the MSY control rule.” Thus, in order to determine whether the OY specification
complieswiththe M SA, it isnecessary to know the form of the MSY control rule. Thisisproblematicinthe
case of the BSAI and GOA Groundfish FMPs, because the NPFM C declined to specify an MSY control rule
in Amendment 56. Based on the methods used to specify the current OY range and the fact that it does not
vary with biomass, it could beinferred that the NPFM C’ simplicit MSY control ruleisof the* constant catch”
form. However, thisinterpretation would mean that the OFL control rulesin at least some of thetiersviolate
the NSGs' requirement that the MSST not exceed the MSY control rule (in Tiers 1-2, for example, OFL
exceeds MSY whenever biomass exceeds B,,s,). On the other hand, if it is assumed that the OFL control
rules correspond to the NPFMC'’s implicit MSY control rule, then the adequacy of the current OY
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specification is called into question, because the entire OY range will exceed the harvest associated with the
MSY contral ruleif biomassislow enough.

Previous reviews have identified similar concerns regarding the current OY specifications. For example,
Goodman et al. (2002) compared the 1999 OFL swith the current OY specificationsand found that, although
the aggregate BSAI OFL of 3.7 million mt was higher than the BSAI OY range (1.4 to 2.0 million mt), the
aggregate GOA OFL of 779,000 mt was within the GOA QY range (116,000 to 800,000 mt), leading the
authors to recommend that the NPFM C might consider areview of the existing OY definitions so that they
could be made consistent with the MSA in a more explicit way. In a draft review of the current OY
specifications, Thompson (1998) concluded, “ The GOA QY specificationgenerally failsto addressprotection
of marine ecosystems and may fail to insure that OY does not exceed MSY. The BSAI OY specification
clearly attempts to address protection of marine ecosystems (though whether the attempt is sufficient is
probably debatable) and most likely insuresthat OY does not exceed MSY. However, the fact that neither
of the OY specifications has been formally reviewed for at least 10 years may mean that they need to be
reanalyzed anyway.”

MSST

As noted above, the NSGs require FMPs to specify MSST whenever possible, but the BSAI and GOA
Groundfish FMPs do not specify MSST, although the status of each stock in Tiers 1-3 is examined annually
in the SAFE reports with respect to the MSST definition contained in the NSGs, using B, as a proxy for
Tier 3 stocks even though no such proxy isidentified inthetier system, all of which has caused considerable
confusion and controversy. Confusion and controversy aside, however, thelack of an FM P-specified MSST
for Tiers 1-3 hashad no practical impact on the management or health of the stocks. Asshown by the annual
examinationinthe SAFE reports, no stock in Tiers 1-3 hasever fallen below the M SST sincethe examination
began in 1999. Furthermore, in the event that a stock ever did fall below the MSST, the existing maxABC
control rules might very well provide an acceptable rate of rebuilding under the MSA, meaning that no
change in harvest strategy would be required.

Tiers4-6 provide adifferent set of problems. Thesethreetiersapply by definition to those stocks and stock
complexes for which the available information is insufficient to estimate a reference biomass level such as
Bysy OF Basy,, making it difficult to determine directly whether such a stock or stock complex is above its
MSST. An early draft of Amendment 56 included an aternative, which identified various proxiesfor B,,s,
with fewer information requirements than a direct estimate of B,,s, or B, but the NPFMC asked that this
aternative be omitted from the final draft. Instances of a stock or stock complex moving from Tiers 4-6 to
Tiers 1-3 have been few since implementation of Amendment 56.

3.1.3 Evaluation of Policy from an Ecosystem Per spective

Asdiscussed earlier, many elements of the existing harvest strategy have implications for the ecosystem, at
least indirectly, and several were adopted with EC explicitly in mind, including the BSAI OY range, the
prohibition of directed fishing for forage species, and therequired closure of thedirected fishery for any stock
of pollock, Pacific cod, or Atkamackerel that fallsbelow B,,,. However, theactual impacts of thesemeasures
on the ecosystem are largely unknown.
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Although the present FM P policy includesthe goal of devel oping ecosystemindicatorsfor futureusein TAC
setting, the conditions under which such indicators might actually be used in the TAC-setting process are
unclear. The existing policy allows TAC to be set below ABC for awide variety of reasonsincluding EC.
In practice, however, decisionsto set TAC below ABC are seldom accompanied by explicit rational e of any
kind, let alone an indication of the extent to which they are due to EC.

Goodman et al. (2002) concluded that, while the existing system had the potential to be highly considerate
of ecosystem needs, the available data could be used for a more ambitious and formalized decision system,
which might be more explicitly considerate of ecosystem needs. However, the authors of the study qualified
thisby observing that the avail able datahave not proven sufficient to demonstrate conclusively whether more
protection is actually needed.

314 Conclusions

Theexisting policy isconservativeoverall. It hasresulted in catchesthat have been, on average, bel ow those
that would have been obtained from a strict F,,5, policy, for example. However, some concern has been
raised regarding certain features of the existing policy, including thefollowing: 1) Thelegal adequacy of the
existing OY specifications is not clear; 2) The FMPs do not specify an MSST; 3) Some of the fishing
mortality rates resulting from the existing policy have been found to be too high for certain stocks in other
parts of the country; 4) The impacts of the existing policy on other components of the ecosystem are
evaluated on an annual basisin our TAC EAs. These TAC EAsand analysis of the status quo policy in this
Programmatic SEIS have shown that target stocks are not overfished and have shown insignificant impacts
of TAC on some categories of non-target species (forage, prohibited, and protected species). The EAsaso
acknowledge that effects are unknown for other categories of non-target species that either are not well
sampledintrawl surveysor for whichthereisno species-level information. The ecosystem analysispresented
in Section 4 discusses these components.

3.2 Alternative 2 — Adopt a More Aggressive Management Policy

In the context of the TAC-setting process, this aternative is based on the premise that the best scientific
information availableistypically sufficient to managefisheries so that they achievelong-term averageyields
very close or equal to MSY without excessive risk to the fishery or ecosystem.

3.2.1 Description of Features Pertaining to the TAC-Setting Process

Thewaysinwhich FMPs 2.1 and 2.2 differ with respect to FMP 1 are listed below.

Structure and Composition of Management Categories

Differences under FMP 2.1: None. Differences under FMP 2.2: None.

OFL and ABC

Differences under FMP 2.1: F,, would no longer vary with biomass over any portion of therangein Tiers
1-3 and ABC would be adjusted upward so asto equal OFL in al tiers. Differencesunder FMP 2.2: None.
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OY and TAC

Differences under FMP 2.1: OY would be specified annually as arange aggregated across all stocks and
would extend from the lower end of the current range to either the sum of the OFL s or the upper end of the
current range, whichever isgreater. Differencesunder FMP 2.2: OY would be specified annually asarange
aggregated across all stocks and would extend from the lower end of the current range to either the sum of
the ABCs or the upper end of the current range, whichever is greater.

M SST
Differences under FMP 2.1: None. Differences under FMP 2.2: None.
Ecosystem Considerations

Differences under FMP 2.1: Directed fishing of forage species would be permitted and use of ecosystem
indicators in the TAC-setting process would be prohibited. Differences under FMP 2.2: None.

3.2.2 Evaluation of Policy from a Single-Species Per spective

By making F, independent of biomass over the entire range in Tiers 1-3 and adjusting ABC upward so as
toequal OFL inall tiers, FMP 2.1 would result in higher OFLsfor all stocksin Tiers 1-3 that are bel ow their
tier-specific reference levels (B,,s, in Tiers 1-2, B, in Tier 3) and higher ABCs for all stocks, relative to
values that would be obtained under FMP 1. This change would also make it more likely for stocks to be
classified as “overfished,” which would in turn require the implementation of rebuilding plans that would
constrain harvest to some level lower than ABC.

By specifying OY annually asarangethat can extend as high asthe sum of the OFL s (under FMP 2.1) or the
sum of the ABCs (FMP 2.2), Alternative 2 would allow for the possibility of higher TACs than would be
permissible under FMP 1. Whether Alternative 2 would actually result in higher overall catches than FMP
1 would depend in part on avariety of factors such as the biomass of the stocks, the relationship between
TAC and ABC, and the extent to which management measures other than the OY cap (PSC limits, etc.) would
constrain future harvests under Alternative 2.

Also, therevisionsto the OY specification proposed under Alternative 2 could give the impression that the
implied MSY control ruleisof the“constant F” form, an impression which would be reinforced under FMP
2.1 by the fact that the OFL control rule under this FMP is aso of the “constant F” form with F set equal to
Fusy OF an Fys, proxy wherever possible. Scenarios could be imagined wherein the biomass of the
groundfish complex is much lower than at present and wherein the entire OY range exceeds the sum of the
catches associated with an F,5, control rule, thus calling into question whether this provision of Alternative
2 would comply with the NSGs' interpretation of the statutory relationship between OY and MSY.

3.2.3 Evaluation from an Ecosystem Per spective
By permitting directed fishing of forage species, FMP 2.1 could result in higher harvests of forage species

and, indirectly, result in decreased abundance of predator speciesincluding some target groundfish species,
marine mammals, and seabirds.
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By prohibiting use of ecosystem indicators in the TAC-setting process, FMP 2.1 would fail to mitigate any
adverse impacts on the ecosystem that might arise if such impacts could not be detected using conventional
stock assessments or other single-species approaches.

In addition to the above, many of the management measures proposed under Alternative 2 and discussed
previously from asingle-species perspective could also have impacts from an ecosystem perspective. Under
certain circumstances, these measures have the potential to result in higher catches of individual speciesthan
would occur under FMP 1. Basicaly, any of the management measures that would result in higher harvests
would a'so ater the community structure of the affected ecosystem to some extent. This would occur by
several mechanisms. Firgt, higher catcheswould result directly inasmaller remaining biomassof thetargeted
stocks as well as those stocks taken as bycatch. Second, higher catches would probably be associated with
higher fishing effort, which would result in greater impacts on the habitat. Third, impacts resulting from
either of the first two mechanisms would tend to propagate indirectly through the ecosystem, resulting in
changesin the biomass of various species, including non-target species such as marine mammals and birds.
However, as discussed above, it is difficult to predict from qualitative considerations alone whether
Alternative 2 would necessarily result in higher catches than FMP 1.

3.24 Conclusions

Alternative 2 isintended to provide aless precautionary management policy than currently existsunder FMP
1. It spansaspectrum of possible approaches. One possible approach, represented by FMP 2.2, isidentical
to FMP 1 except for a provision that would allow the upper end of the OY range to be as high as the sum of
the ABCs. FMP 2.1 represents another possible approach, one which provides greater contrast with FMP 1.
Under FMP 2.1, the upper end of the OY range could be as high as the sum of the OFLs, various non-
precautionary adjustments would be made to the OFL control rule and the relationship between OFL and
ABC, directed fishing of forage species would be permitted, and use of ecosystem indicatorsin the TAC-
setting process would be prohibited. While each of these features of FMPs 2.1 and 2.2 carries the potential
for increased harvestsrelativeto what might be achieved under FMP 1, it isnot possibleto determinewhether
such increases would actually be realized on the basis of qualitative considerations alone.

3.3 Alternative 3— Adopt a More Precautionary M anagement Policy

In the context of the TAC-setting process, this aternative is based on the premise that the best scientific
information available is typically sufficient to determine how far below MSY fisheries should be managed
in order to prevent excessive risk to the fishery or ecosystem.

3.3.1 Description of Features Pertaining to the TAC-Setting Process

Thewaysinwhich FMPs 3.1 and 3.2 differ with respect to FMP 1 are listed below.

Structure and Composition of Management Categories

Differencesunder FMP 3.1: Sharksand skateswould be removed from the Other Species category and given
their own TACs, and criteria for removing other stocks from a stock complex within the Target Species
category would be developed. Differencesunder FMP 3.2: Sharks, skates, and additional groupswould be

removed from the Other Species category and given their own TACs, and criteriafor moving stocksfromthe
Nonspecified Species category into another management category would be devel oped.
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OFL and ABC

Differences under FMP 3.1: The tier system would be re-examined in light of the findings presented by
Goodman et al. (2002), but any future changes to the tier system would continueto allow max F,g in Tier
3 to be as high as F,,, for any stock whose biomass is sufficiently large. Differences under FMP 3.2:
Biological reference points used in the tier system would be made taxon-specific where appropriate (for
example, max F,g for Tier 3 rockfish stocks could be capped at Fq,, rather than F,,), and scientificaly
justifiable methods for adjusting maxABC to account for statistical uncertainty in various tiers would be
developed, implemented, and updated as appropriate.

OY and TAC

Differences under FMP 3.1: The FMP would require that the TAC for each stock or stock complex be set
no higher than the corresponding ABC. Differencesunder FMP 3.2: The FMP would requirethat the TAC
for each stock or stock complex be set no higher than the corresponding ABC; OY would be specified
separately for each stock or stock complex and set equal to the respective TAC.

MSST

Differences under FMP 3.1: MSSTsfor stocksin Tiers 1-3 would be specified in the FMPs, the resources
and time frame necessary to specify MSSTsfor stocksin Tiers 4-6 would beidentified, and alist of Tier 4-6
stocks prioritized for future M SST specification would be developed. Differencesunder FMP 3.2: MSSTs
for stocksin Tiers 1-3 would be specified in the FMPs, the resources and time frame necessary to specify
MSSTs for stocks in Tiers 4-6 would be identified, a list of Tier 4-6 stocks prioritized for future MSST
specification would be developed, and MSSTs would be specified in the FMPs for priority stocksin Tiers
4-6 as the necessary resources become available.

Ecosystem Considerations

Differencesunder FMP 3.1: Criteriafor future useof ecosystemindicatorsinthe TAC-setting processwould
be developed. Differences under FMP 3.2: A set of ecosystem indicators would be formally adopted and
used in the TAC-setting process.

3.3.2 Evaluation from a Single-Species Per spective

By developing criteriafor removing stocks from a stock complex within the Target Species category, FMP
3.1 would confer added consistency on decisions regarding which stocksto manageindividualy. Similarly,
by devel oping criteriafor moving stocksfrom the Nonspecified Species category into another category, FMP
3.2wouldfocusattention onthepossibility of conferring increased protection onindividual non-target stocks
for which catch is currently unconstrained by any regulatory mechanism.

By re-examining thetier systemin light of the findings presented by Goodman et al. (2002), FMP 3.1 would
provide an opportunity to make further precautionary improvements to an already-precautionary system.
FMP 3.2 would go further by committing to the use of taxon-specific reference points where appropriate and
by reformul ating the harvest control rulesinvarioustiers(not just Tier 1) sothat greater statistical uncertainty
automatically trandatesinto an appropriately reduced maxABC. Whether adoption of any of the changesto
thetier system proposed under Alternative 3 would result in lower overall catchesrelativeto FMP 1 depends
on avariety of factors such as the biomass of the stocks, the relationship between TAC and maxABC, and
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the extent to which management measures other than the harvest control rules (OY cap, PSC limits, etc.)
would constrain future harvests under FMP 1.

By making the relationship TAC<ABC into an FMP requirement rather than just atradition, FMPs 3.1 and
3.2 would give added assurance that this relationship will continueto hold in the future. Also, compared to
FMP 1, FMP 3.2 would specify OY in away that more clearly satisfies the single-species requirements of
the MSA: If the OFL control rule is interpreted as the MSY control rule, then the relationships
OY=TAC<ABC<OFL specified under FMP 3.2 would assure that OY is aways less than the catch
corresponding to the MSY control rule.

By specifying MSSTs for stocks in Tiers 1-3 in the FMP, FMPs 3.1 and 3.2 would bring the FMP more
clearly into compliance with the single-species requirements of the NSGs. However, because the status of
each stock in these tiers is already evaluated in the SAFE reports with respect to the MSST definition
contained in the NSGs, this probably would not result in any new constraints on harvests in the foreseeable
future.

3.3.3 Evaluation from an Ecosystem Per spective

By removing sharks and skates from the Other Species category and giving them their own TACs, FMPs 3.1
and 3.2 would confer greater protection on these two species groups (FMP 3.2 would a so remove additional
groups from the Other Species category).

By developing criteria for future use of ecosystem indicators in the TAC-setting process, FMP 3.1 would
clarify what additional research needs to be undertaken in order to integrate EC into the setting of TACs.
FMP 3.2 would go further by moving directly to the adoption of aset of ecosystem indicatorsand using them
in the TAC-setting process.

In addition to the above, many of the management measures proposed under Alternative 3 and discussed
previously from asingle-species perspective could a so have impacts from an ecosystem perspective. Under
the right circumstances, these measures have the potential to result in either higher or lower catches of
individual species than would occur under FMP 1. Basically, any of the management measures that would
result in different harvest levels would also alter the community structure of the affected ecosystem to some
extent. This would occur by several mechanisms. First, different catch levels would result directly in
different remaining biomasses of the targeted stocks as well as those stocks taken as bycatch. Second,
different catch levelswould probably be associated with different level s of fishing effort, which woul d result
in different impacts on the habitat. Third, impacts resulting from either of the first two mechanisms would
tend to propagate indirectly through the ecosystem, resulting in changes in the biomass of various species,
including non-target species such asmarine mammalsand birds. However, as discussed above, it isdifficult
to predict from qualitative considerationsa onewhether aggregate catches obtained under Alternative 3would
be higher or lower than aggregate catches obtained under FMP 1.

3.34 Conclusions

Alternative 3isintended to provideamore precautionary management policy than currently existsunder FMP
1. Like Alternative 2, Alternative 3 spans a spectrum of possible approaches. Unlike the two examples
considered under Alternative 2, however, both FMP 3.1 and FMP 3.2 differ from FMP linavariety of ways.
The “more precautionary” designation here refers to the application of a higher degree of precaution where
itisneeded. It should be emphasi zed that thisisnot the samething asreducing harvest rates acrossthe board.
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For example, under Alternative 3, it might be determined that F;,, is a satisfactory F,,s, proxy for all stocks
except certain rockfish, in which case a special set of control rules might be established for those rockfish
while leaving the existing control rules in place for the other stocks. Thus, as the various features of
Alternative 3 work together, it is possible that aggregate catches could be either higher or lower than under
FMP 1, but a greater degree of protection would be afforded to the stocks that need it most, while the
remaining stockswould continueto be harvested conservatively. Alternative 3would also bemore proactive
than FMP 1 in terms of incorporating EC into the TAC-setting process.

34 Alternative 4 — Adopt a Highly Precautionary M anagement Policy

In the context of the TAC-setting process, this aternative is based on the premise that the best scientific
information available is typically insufficient to manage fisheries so that they achieve long-term average
yields anywhere close to MSY without excessive risk to the fishery or ecosystem.

34.1 Description of Features Pertaining to the TAC-Setting Process
Thewaysinwhich FMPs 4.1 and 4.2 differ with respect to FMP 1 are listed below.
Structure and Composition of Management Categories

Differences under FMP 4.1 Individual stocks would be removed from stock complexes within the Target
Species category whenever possible. Differences under FMP 4.2: None.

OFL and ABC

Differences under FMP 4.1: The max F,5. would be capped at F,,, for all stocks of pollock, Pacific cod,
Atkamackerel, and rockfish managed under Tiers 1-3, and the max F, for each stock or stock complex in
Tiers 1-5 would be adjusted downward based on the lower bound of a confidence interval surrounding the
survey biomass estimate for that stock or stock complex. Differences under FMP 4.2: None.

OY and TAC

Differences under FMP 4.1: The FMP would require that the TAC for each stock be set no higher than the
corresponding ABC and would require that the TAC for a stock complex be determined by applying the
appropriate maxABC control rule to each of the component stocks and then setting the TAC equal to the
minimum of the resulting values; OY would be specified separately for each stock or stock complex and set
egual to therespective TAC. Differencesunder FMP 4.2: The FMPwould requirethat each individual TAC
be set at zero unlessit is proven that a higher TAC would have no adverse effect on the environment; OY
would be specified separately for each stock or stock complex and set equal to the respective TAC.

MSST

Differences under FMP 4.1: An MSST would be specified in the FMP for al tiers, and would be set equal
to By, for Tier 3. Differences under FMP 4.2: None.
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Ecosystem Considerations
Differences under FMP 4.1. None. Differences under FMP 4.2 None.
3.4.2 Evaluation from a Single-Species Per spective

By removing individual stocksfrom stock complexeswithin the Target Species category whenever possible,
FMP 4.1 would confer added protection on those stocksrelativeto FMP 1, because harvests of each removed
stock would be limited by a stock-specific TAC rather than a complex-wide TAC.

By capping max F,gc a F.g, for al stocks of pollock, Pacific cod, Atka mackerel, and rockfish managed
under Tiers1-3, FMP 4.1 wouldresult inlower max F, 5 valuesfor all stocks of these species managed under
Tier 3, compared to FMP 1. For stocksin Tiers 1-2, the resulting max F,g values could, in principle, be
either higher or lower than they would be under FMP 1; however, based on the very limited experience to
date (only one stock has ever been managed under Tiers 1-2), it appearslikely that they would be lower. By
adjusting max F,g for each stock or stock complex in Tiers 1-5 downward based on the lower bound of a
confidence interval surrounding the respective survey biomass estimate, FMP 4.1 would incorporate some
amount of risk aversion into the computation of max F,g. for those stocks. The resulting max F,g values
for stocksin Tiers 1-5 would be uniformly lower than they would be under FMP 1. However, itisnot clear
what scientific justification the specific adjustment would have, and it islikely that the implied level of risk
aversion would vary between stocks, evenif their respective survey biomass estimates were equally precise
(or imprecise). Whether adoption of either of the changesto max F g proposed under FM P 4.1 would result
in lower overall catchesrelativeto FMP 1 depends on avariety of factors such as the biomass of the stocks,
the relationship between TAC and maxABC, and the extent to which management measures other than the
harvest control rules (OY cap, PSC limits, etc.) would constrain future harvests under FMP 1.

By making therelationship TAC<ABC into an FM P requirement rather than just atradition, FMP 4.1 would
give added assurance that thisrelationship will continueto hold in the future. By requiring that the TAC for
astock complex be determined by applying the appropriate maxABC control rule to each of the component
stocks and then setting the TAC equal to the minimum of the resulting values, FMP 4.1 would confer
additional protection on these stocks, because it would preclude the possibility of harvesting any individual
stock within a complex at a rate greater than would be alowed if it were removed from the complex and
givenitsown TAC. By setting OY equal to TAC, FMPs 4.1 and 4.2 would specify QY in away that more
clearly satisfiesthe single-speciesrequirements of theM SA than doesthe OY specification containedin FMP
1. If the OFL control rule is interpreted as the MSY control rule, then the relationships
OY=TAC<ABC<OFL specified under FMP 4.1 would assure that OY is aways less than the catch
corresponding to the MSY control rule. By requiring that each individual TAC be set at zero unlessit is
proven that ahigher TAC would have no adverse effect on the environment, FM P 4.2 would confer complete
protection on all stocksin the Target Species and Other Species categories.

By specifying MSSTs for stocks in al tiersin the FMP, FMP 4.1 would bring the FMP more clearly into
compliance with the single-species requirements of the NSGs. How this would be accomplished, however,
iscurrently unclear. By settingthe M SST equal to B, for all stocksin Tier 3, FMP 4.1 would makeit much
more likely that individual stocks would be declared “ overfished,” even if the stocks were being harvested
conservatively.
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3.4.3 Evaluation from an Ecosystem Per spective

Many of the management measures proposed under Alternative 4 and discussed above from asingle-species
perspective could also have impacts from an ecosystem perspective. Under certain circumstances, some of
these measureshavethe potential to result in much lower catchesof individual speciesthan might occur under
FMP 1. Basicadly, any of the management measures that would result in lower harvestswould also alter the
community structure of the affected ecosystem to some extent. This would occur by several mechanisms.
First, lower catcheswould result directly in alarger remaining biomass of the targeted stocks aswell asthose
stockstaken asbycatch. Second, lower catcheswould probably beassociated withlower fishing effort, which
would result in fewer impactson the habitat. Third, impactsresulting from either of thefirst two mechanisms
would tend to propagate indirectly through the ecosystem, resulting in changes in the biomass of various
species, including non-target species such as marine mammals and birds. However, as discussed above, it
isdifficult to predict from qualitative considerations alone whether Alternative 4 would necessarily resultin
lower catchesthan FMP 1. In the case of FMP 4.1, the impact on overall catches relative to FMP 1 would
depend in part on avariety of factors such as the biomass of the stocks, the relationship between TAC and
maxABC, and the extent to which management measures other than the harvest control rules (OY cap, PSC
limits, etc.) would constrain future harvests under FMP 1. In the case of FMP 4.2, it seems safe to assume
that overall catcheswould initially be much lower than under FMP 1, but long-term catch levels under FMP
4.2 would depend on factors such astherate of growth in scientific understanding and the standards of proof
used to determine safe harvest levels.

344 Conclusions

Alternative 4 isintended to provide a highly precautionary management policy. Like Alternatives 2 and 3,
Alternative 4 spans a spectrum of possible approaches. One possible approach, represented by FMP 4.1,
suggests that harvesting should proceed very cautiously in the presence of uncertainty. Another possible
approach, represented by FMP 4.2, suggests that harvesting should not proceed at al in the presence of
uncertainty. Inthe context of the TAC-setting process, FMP 4.1 proposes changes in many of the present
management toolssuchasM SST, maxABC, ABC, TAC, and OY, whereasFMP 4.2 focusesentirely on TAC
and QY. LikeAlternative 3, the precautionary adjustments proposed under Alternative4 areaimed primarily
at the individual stocks while aggregate management measures such as the current OY cap are relaxed,
meaning that Alternative 4 would not necessarily guarantee lower aggregate harveststhan FMP 1 (although
FMP 4.2 seems likely to result in lower aggregate harvests, at least in the short run). Ecosystem effects of
Alternative 4 would be mediated entirely through management of individual stocks and stock complexes.
No provision is made for use of ecosystem indicators in the TAC-setting process.
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Section4  Comparisonsof Alternative Policies

Ashasbeen noted previously, predicting how actual catcheswould compare between alternativesonthebasis
of qualitative considerations alone is a complicated undertaking. Thisis partly due to the fact that each of
the aternatives except FMP 1 embodies a spectrum of possible management approaches and partly due to
thefact that each alternative permitsaconsiderabl e degree of management flexibility. For example, although
each of the alternatives sets or implies some sort of upper limit on individual TACs, none of the alternatives
sets alower limit on individual TACs, meaning that, under any of the alternatives, future individual TACs
could be set anywhere between zero and some alternative-specific upper limit. Further complicating matters
isthefact that, under FMPs 1, 2.1, and 2.2, it would not be possible to set theindividual TACsindependently
of oneanother because their sumwould be constrained by the alternative-specific aggregate OY range. Thus,
whileit is possible to describe how management measures differ between alternatives, predicting how these
management measures will trandate into catches is difficult in the absence of some sort of quantitative
analysis (see Chapter 4 of the Programmatic SEIS).

Although it is difficult to predict how actual catches would compare between aternatives on the basis of
qualitative considerations alone, it is possible to describe how the various constraints on harvests compare
between alternatives. Evaluated qualitatively in terms of their respective constraints on harvests, the
alternatives may be ranked as follows, beginning with the least precautionary and progressing to the most
precautionary:

FMP 1: All of the existing constraints would be retained.
FMP 2.1: Some of the existing constraints would be relaxed.
FMP 2.2: All of the existing constraints would be retained, except that the upper end of the OY range

would be allowed to increase.

FMP 3.1: Some of the existing constraints would be tightened and criteria would be developed for
using ecosystem indicators as part of the TAC-setting process. MSSTs for Tier 3 stocks
would be specified in the FMPs, but this probably would not result in any new constraints
on harvestsin the foreseeable future.

FMP3.2: Some of the existing constraintswould betightened, some otherswould be modified in ways
that are more precautionary when stocks are relatively vulnerable but potentially less
precautionary under other circumstances (e.g., if a stock is shown to be highly resilient to
fishing or if biomassis high), and a set of ecosystem indicators would be formally adopted
and used in the TAC-setting process. MSSTsfor stocksin Tiers 1-3 and some other stocks
would be specified in the FMPs, but this would probably not result in any new constraints
on harvests for Tier 3 stocks in the foreseeable future.
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FMP 4.1 Some of the existing constraints would be tightened and some others would be modified in
waysthat are more precautionary when stocks are relatively vulnerable but potentially less
precautionary under other circumstances (e.g., if biomassis high). MSSTs for al stocks
would be specified in the FMPs and set equal to B, for al Tier 3 stocks, meaning that
severa Tier 3 stocks would be declared overfished, thus necessitating the development and
implementation of rebuilding plans which could impose additional constraints.

FMP4.2. All of the existing constraintswould be retained, except that the constraintson OY and TAC
would be tightened to an extreme degree (OY and TAC would be set equal to zero unlessit
is proven that a higher catch would have no adverse effect on the environment).

Finally, while there are important differences between all of the alternatives, it should be remembered that
a considerable degree of commonality exists in some cases as well. For example, with respect to the five
subject areas addressed in the context of the TA C-setting process (structure and composition of management
categories, OFL/ABC, OY/TAC, MSST, and EC), FMPs 2.2 and 4.2 areidentical to FMP 1 with respect to
four (SCMC, OFL/ABC, MSST, and EC), FMP 2.1 isidentical to FMP 1 with respect to two (SCMC and
MSST), and FMP 4.1 isidentical to FMP 1 with respect to one EC. Only FMPs 3.1 and 3.2 differ from FMP
1 with respect to all five subject areas. Looked at another way, FMP 1 is identical to at least one other
aternative with respect to each of thefive subject areas except OY/TAC. All of the alternatives differ from
oneanother to someextent with respect to OY/TAC. Such commonality isexpected, since each example FMP
must be consistent with the MSA and NSGs.
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