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EXECUTIVE SUMMARY

The Council selected a range of altematives to be considered when allocating Pacific cod between fixed, trawl,
and jig gear. This allocation will replace BSAT Amendment 24 which allocates 54% of the Pacific cod TAC to
trawl gear, 44% to fixed gear (hook and line and pots}, and 2% to jig, but will sunset on December 31, 1996.
Alternatives under consideration by the Council are:

Alternative Trawl Fixed Iig
1 No Action-Current allocation will expire at the end of 1996.
2 54% 4% 2%
3 44% 54% 2%
4 59% 39% 2%
5 39% 59% 2%
6 49% 49% 2%

Under each of the main allernatives listed above, the Council is also considering splitting the trawl portion of the
TAC between catcher vessels and catcher processors. The splits being contemplated are 60% CV / 40% CP,
40/60, ard 45/55.

Environmental Impacts

Chapter 2 concluded that none of the alternatives under consideration is likely to significantly affect the quality
of the luman environment. It was also determined that none of the allernatives is likely to have any adverse
impact on endangered or threatened species or on marine mamrmals.

Review of 1992-95 Fisheries

Chapter 3 provided a summary of the 1992-95 Pacific cod fisheries. Some of the important findings from that
chapter are:

* The trawl halibut mortality cap caused a redistribution of the TAC from trawl vessels to fixed gear in
both 1994 and 1995.

* In 1995, fixed gear vessels were unable to harvest all of the 10,000 mt reallocation from trawl vessels,
because they reachcd their hatibut mortality cap.

* Pot vessels increased their total catch from about 8,000 mt in 1994 to 18,700 m¢ in 1995, Preliminary
catch reports for 1996 indicatcd about a 50% increase over 1995 rates.

* Trawt catcher vessels averaged 25.7 kg of halibut mortality per metric ton of Pacific cod target caich,
and caicher processors averaged 19.1 kg/mt in ]995.

* Halibut mortality rates and crab bycatch rates tended to be quite variable across years.



* Discards of cod are highest in the non-cod target fisheries. This is especially true for the trawl catcher
processor fleet. Overall in 1995, 17.68% of cod taken was discarded. That same year, 51.39% of the
cod taken in non-cod targets (as bycatch), and 6.03% of the cod taken in cod target fisheries was

discarded.

* Trawl calcher vessels tend to catch a higher percentage of their total cod in the cod target fishery than
catcher processors.

* Fixed gear vessels had little cod bycatch in non-cod target fisheries.

* Pot vessels had higher bycaich raies of C. opilio and red king crab than any of the other gear groups
(though mortality rates are uncertain),

* Cod fllets are mainly sold in the U.S. Roe, milt, salt cod, and whole cod are eaported. H&G cod have
important markets in Asia, Europe, and North America. These different markets suggest that ignoring
benefits beyond primary processing tends to introduce a bias that favors the freezer longliners.

Analytical Methodologi

Chapter 4 provides a description of the model used to project tolal catches under each of the Council's
alternatives. The present model no longer uses gross revenue as the “maximand” - il calculates gross revenues
far each alternative but is not driven by gross revenues. It also incorporales a set ratio of CV calch rates to CP
catch rates within the trawl sector, which further reduces its reliance on gross revenue and makes its operation
consistent with actual fisheries observations. Total cod catches in other groundfish fisheries (pther than midwater
pollock) are fixed, which provides an estimate of bycatch needs of cod by these fisheries, therefore enabling
reasonable estimates of cod remaining for target fisheries. Essentially, this model is a deterministic model - it
is a convenient tool for calculaling a variety of necessary mathemalical equations, utilizing a necessary minimum
of assumptions regarding Lhe prosecution of the fiskeries.

nalvtical Findi

Major findings from Chapler 5 of the analysis are summarized next. Model Run #] contains the most relevant
basic findings. This model run represents the best estimate of how the current fisheries are managed and
prasecuted. Other model runs are provided to show the effects of sensitivity analyses or the effects of various
sets of assumptions such as CDQ allocations, spliting the wrawl halibut PSC apportionment between catcher
vessels and catcher/processors, and the Improved Retention and Ultilization initiative.

Findings From Model #1 {(Base Case Resnlts):

* Because pot vessels do not have a cap on PSC halibut mortality, fixed gear overall will not be
constrained by existing halibut PSC caps.

* Within the fixed gear group, the longline target fishery is constrained by their hatibut PSC caps under
every Altemative at 94,112 mt as estimated by the model. Therefore, the alternatives will have little
impact on the longline fleet, unless some change in the halibut PSC caps is made.

* Trawl gears are constrained by PSC caps in any alternative which allocates 49% or greater to that sector,
but are constrained by the Pacific cod apportionment in alternatives which allocate less than 49%.
Because they are constrained by halibut under the current program (Alternative 2), and by any alternative



which increases the mawl apportionment, the rawl sector would not realize gains in Pacific cod catch
under any of the alternatives under consideration, unless changes are made to the PSC caps.

The primary beneficiary of an increase in the fixed gear allocation will be pot vessels - this is because
longline gear is constrained by the current PSC cap.

Pacific cod catches in other trawl groundfish target fisheries are stable at around 53,000 mt under each
alternarive. This represents between 40% and 50% of the wotal trawl catch under any of the alternatives.
Under current regulations Pacific cod in catches in other trawl groundfish fisheries will be largely
unimpacted by the apportionments.

Trawl catcher processor catches of Pacific cod in other groundfish fisheries are likely to be about 35,000
mt under each altemative. Pacific cod catches in other groundfish fisheries by rawl caicher vessels are
approximately 18,000 mt. Neither of the fixed gears have significant bycatch of Pacific cod in other
groundfish fisheries.

Discards are estimated o decrease with increases in allocations to the fixed gear sector, assuming current
management regulations, though no major differences occur across alternatves. Approximately 75%
of all Pacific cod discards occur in traw| fisheries for targets other than Pacific cod. These discards will
be largely unaffected by the allocation.

Total halibut bycatch mortality from the cod fisheries decreases in allocations favoring fixed gear.
Within the trawl sector, halibut mortality is reduced in allocations favoring catcher processors.

Crab bycatch generally increases under alternatives which allocate a higher percentage to fixed gear.
This is because cod rawl target fisheries have generally lower crab bycaich rates than pot gear fisheries
for cod (other trawl groundiish targets take the vast majority of crab bycateh). This finding does not take
into account differential nortality rates associated with each gear type.

Total product from the cod fisheries is greatest under Alternative 7, where fixed gear receives the
highest allocation percentage. This is due to higher utilization rates (production of whole and H&G
product as opposed to filiets, for example).

The total amount of cod going to domestic markets will likely remain unchanged, assuming current
halibut PSC caps. This is because any change in the apportionment appears 10 affect only trawl and pot
gear, which produce similar products for the same markets.

Gross revenue per ton of target catch is greatest for rawl catcher processors. However, because much
of their catch of Pacific cod occurs in other groundfish fisheries, overall gross revenue impacts of the
alternatives are relatively small. The difference between the alternative with highest gross revenue
estimate and that with lowest is $4.6 million dollars, approximately 2.5% of overall gross revenues in
the Pacific cod target fisheries of all gears.

Gross revenue estimates assume that the pot fleet will be able to harvest the Pacific cod made available
to it by the appontionments. If the pot fleet is unable to catch their share, and the other sectors are
constrained by either halibut or by the Pacific cod apportionment, then gross revenue wili fall from the
projected amounts by $833 for each ton *left on the table.” If for example 1,000 mt of Pacific cod are
left unharvested, then overall gross revenues will be $833,000 less than projected. If 5,500 1nt are left
unharvested then overall gross revenues will fall by $4.6 million which was the total range seen in the
alternatives, under the assumption that all Pacific cod would be caught.



* Gross revenue measures ignore costs of production and do not necessarily reflect the greatest pel return
to the Nation. Reliable cost information is unavailable, but as discussed in Chapter 3 would tend to
indicate that net revenue is higher in trawl fisheries than in pot fisheries. Since pot fiskeries are the
primary beneficiary of a reallocation to fixed gears it would appear that net revenue decreases would be
likely, under this scenario.

* Opportunity costs as represented by reduced gross revenue amounts generally decrease with increases
in the fixed gear allocation. This finding is heavily influenced by the reduced gross revenue impacts
which would be felt by the groundfish fisheries themselves, rather than in impacts on the halibut fishery,
or on the crab fishenes. There is a direct (albeit partial) tradeoff between revenues in the Pacific cod
trawl target fisheries and revenues in the pollock fisheries. In alternatives which increase revenues for
the trawl Pacific cod fisheries, revenues are reduced (i.e., reduced gross revenues are higher) in the
pollock fisheries.

General Assessment of the Alternatives Under Model Run #1 (Base Case):
Altempatives 1. 2. and 4 and Sub Options:

* Under these alternatives, which keep the apportionment at the current levels or increase the
apportionment to the trawl sector, the raw! fleet is constrained by their caich of halibut rather than by
the Pacific cod apportionment. Therefore, little or no change fromn the current situation can be expected,
for either sector. Under the *C’ sub-options of these alternatives target catches are expected to shift
from the Trawl CP to the Trawl CV sector. Because trawi catcher vessels appear to have a higher halibut
PSC mortality rate, overall traw] catches decrease under the ‘C’ options. which allocate 40% to Trawl
Catcher Processors and 60% to Trawl Catcher Vessels.

Altemative 3 and Sub-Options:

* Under Alternative 3 which reverses the current apportionment allocating 44% to the trawl sector and
54% to the fixed gears, the pot fleet is expected to have over 51,000 mt available to it, assuming the
longline fleet will be constrained by their halibut PSC catch. This is an increase of 33,000 int from their
1995 calch.

* Under 3A (no CP/CV split), the ratio of catch between the CP and CV groups is projected to be the same
as under the current allocation. Qverall trawl targe: catches decrease by 10,673 mt., and halibut PSC
mortality drop with it to {1,447 mt, 238 mt less than the cwrrent trawl halibut PSC mortality cap. Under
options B and D more Trawl CP target catches increase and halibut PSC mortality drops to a low of
1426 mt under option 3B. Under option 3C Trawl CV target catches increase, and halibut PSC mortality
is projected to be 1,573 mt.

Alternative 5 and Sub Options:
* Under all options of Alternative 5 which allocales 59% of the Pacific cod to fixed gears, projected

catches by the pot fleet are over 65,000 mt. This exceeds their 1995 catch by approximately 46,000 mi.
Since the longline fleet s, wpsfnmed by their halibut PSC mortality cap, capacity in the pot fleet will
have to increase in order fo harvcst the entire Pacific cod TAC, if it stays at current levels.

* Targe: fishing for Pacific cod by catcher processors is estimated (o fall (o very low levels (6,000 mt)

under Alternative 5C. This Alternative allocates 39% of the Pacific cod to the wrawl sector, with 60%
of that going to catcher vessels. Under this alternative, target catches of the trawl catcher vessels are
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projected to be higher than under the current apportionment. Under other Sub-Options target caiches
are much more evenly distributed between the Trawl CV and Trawl CP groups.

Altemnative 6 and Syb-Options:

* Under Alternative 6, which is a 49/49 split between trawl and fixed gear, the pot fleet is projected to
have between 39,896 mt (under 6B) and 45,936 mt (under 6C) available to it. This is an increase of over
20,000 mt from their 1995 catch.

* Under Alternative 6, the total trawl target catch (an average of 48% under the four options) is just below
the level which can be taken by their cod apportionment. The trawl target caich is still constrained by
their overall trawl halibut PSC mortality cap, but with a small decrease in their bycatch rates, they would
instead be constrained by the cod apportionment. Total trawl catches are highest under option 6B,
48.4% of the TAC, and lowest under optior 6C at 46.1% of the TAC.

Model Run #2 and #3 - Sensitivity Analysis Which Changes (+ 10%) the Ratio of CV to CP Catch Rates

* Increasing the ratio of rawl CP to CV target catch increases the target catch going to rawl catcher
processor under each altenative. With increased CP target catch, more iraw! Pacific cod is caught per
ton of halibut, and therefore, the overall trawl total catch will tend to increase. Decreasing this ratio will
result in an opposite directional effect.

Model Run #4 - Sensitivily Analysis Which Uses 1994 (as opposed to 1995) Halibut Bycatch Rates

This model run simply uses the 1994 halibut bycatch mortality rates for each fishery, as opposed to the 1995 rates
used in the “Base Case.” Because PSC caps are an important coustraint on the fisheries (other than pot gear),
the results under each altemative are significantly influenced by halibut bycatch mortality rates. In this case,
because the mortality rate for longline gear was 50% higher than in 1995, the resulting catch of cod by this sector
is reduced by about 50%. Additional catch is accrued to the pot gear sector. Traw] mortality rates were higher
also, bul only slightly so. If the reverse occurs (halibut bycatch mortality rates decrease for longline and/or traw]|
gear), then the amount of cod catch availahle for the pot gear sector would be decreased.

Model Run #5 - Assumes a Pro-rata Apportionment of the Trawl Halibut PSC Cap Between Catcher
Vessels (CY) and Catcher Processors (CP)

* The findings under this scenario are similar 1o the “Base Case,” with the following notable exceptions:

* Splitting the trawl PSC cap favors catcher processors (CP) under the current percentage split, its
reciprocal, or a 49/49 split - this sector gains cod harvest from the CV sector which reaches its PSC cap
relatively sooner.

* A split PSC cap is neutral under alternatives which significantly increase the fixed gear allocation,
because TAC will be the constraining factor anyway.

* Splitting the PSC cap proportional to the cod quota reduces overall halibut mortality, relative to having
a corumon cap for the two trawl sectors. This results because under the current apportionment the
catcher vessels take 51% of the traw] target catch but account for 58% of the total trawl halibut PSC
montality catch in the Pacific cod fisheries. {f the catcher vessel were to catch 60% of the target cod they
would end up with 68% of the halibut mortality. Therefore if they receive only 60% of the halibut, they



will not be able to catch 60% of the cod, and the total halibut mortality will decrease, but only if the
catcher processors bave low enough halibut bycatch rates to first use their cod allocation.

These results are primarily due to two factors: (1} the catcher vessels have a higher percentage of their
cad catch in cod target fisheries, and (2) the catcher vessels have a higher bycatch rate of halibut, in cod
targets, than catcher/processors.

Model Run #6 - Assumes a 7.5% TAC Reduction for CD{Qs

*

This model run was made with the assumption of 7.5% of the TACs, including cod, being set aside as
CD(Qs. Essentially, this reduction in TAC, because it is accompanied by a 7.5% reduction in the halibut
PSC caps for each fishery, does not aller the basic outcomes cther than to proportionally reduce the calch
and gross revenues for the longline and trawl sectors. Pot gear, unconstrained by PSC caps, would
continue to harvest any of the ‘excess’ quota (above 49%) allocated to fixed gear.

Model Runs #7 and #38 - Release the Halibut PSC Constraints for Longline and Traw] Gear and Sets the
Pot Gear Catch at a Maximum of 25,000 mt and 35,000 mt Respectively

*

The primary purpose of these model runs is to examine what would be required, in terms of halibut PSC
allowances, hy each sector under the full range of allocation alternatives.

Because longline gear no longer has a cap in this inodel ruzni, pot gear catch was arbitrarily constrained
at 25,000 mt in order to make the model work (i.e., tell us how much halibut might be needed by the
other sectors to prosecute their quota allocations). This is a 33% increase over the 1995 caich by pot
gear.

In order to catch the full cod quota under the current allocation, an additional 376 mt of halibut mortality
would be required. Of the total amount needed (2,861 mt) o fully take the cod TAC, 797 mt would be
for the lomgline sector (just below their actual cap of 800 mt) with 2,050 mt by trawl gear (365 mt over
their actual eap of 1,685 mt) and pot gear would account for 14 mt. If the trawl allocation is split 60%
to the catcher vessel sector, the total increase would be only 516 mt (with the trawl CV sector accounting
for 1,759 mt).

Under a reciprocal of the current split (allocating 54% to fixed gear), and assuming a 25,000 mt catch
by pot vessels, the longline sector would need a total of 1,027 mt of PSC, 227 mt over their existing cap.
The trawl sector would be constrained by the cod quota in this case and would Lake 1,447 wt, 238 mt
short of their existing cap, for a net 'savings’ of 11 mt.

Under a 49/49 split, the longline sector would need 912 mt of total halibut PSC, and the trawl sector
{assuming no sub-split) would need a total of 1,749 mt of PSC to cover cod catch in directed (target) cod
fisheries. This is, as in Alternative 2, above the existing caps.

Under the most extreme allocation alternative which would reduce overall PSC mortality (Altemnative
5 which allocates 59% to fixed gear), the total potential halibul ‘savings' would be 197 int, which is the
total savings from the trawl sector minus the additional halibut needed for the longline sector,

A final model run was performed which raises the pot gear sector's cod catch to 35,000 mt, which is
double their 1995 catch. In this case, the total PSC needed by the trawl and longline sectors decreases.
The lowest amount of potential halibut bycaltch in this case is 2,222 mt (again from Altemnative 5), for
an overall potential 'savings' of 282 mt.



Potential "savings' of halibut from the trawl sector can be reapportioned to other trawl groundfish
fisheries during the annual specifications process (thereby negating the 'savings”), or allowed to be
reapportioned Lo the directed halibut fisheries, or banked' to enhance furure halibut biomass (the latter
two options are at the discretion of the IPHC). A change in the overali caps for longline or trawl fisheries
would require a separate FMP/regulatory amendment.

Model Runs #9 and #19 - Evaluates Interaction With IR/IU Program and Assumes a 10% Decrease in
the Catch of Cod in Other Groundfish Fisheries (25% reduction assumed in #10)

&

This model run was made to examine potential interactions with the Council's proposed Improved
Retention and Utilization (IR/IU) program. Obvious impacts are thal discards would be reduced to zero
(other than regulatory discards). Less obvious impacts are derived by making an assumption regarding
the avoidance of cod bycatch in other groundfish target fishenies. Two scenarios are developed: (1)
assumes that bycatch of cod in other fisheries will decrease by 10%, and (2) assumes that bycatch of cod
in other fishenes will decrease by 25%.

The primary impact is to make more cod available t all target fisheries, of which gains accrue primarily
to the trawl fisheries since fixed gear fisheries take nearly all of their cod in targets anyway.

Under the assumption of a 25% decrease in cod caught in other fisheries, Alternative 3A (which is a flip
of the current percentage splits) shows an increase in the target catch of cod for both the CV and CP
traw! sectors (about 5,000 mt each), so that their total target catch is equal to the target catch nnder the
current allocation percentage; i.e., the percentage allocations could be reversed and the target catch of
cod by trawiers would remain unchanged relative to Alternative 2. [This comparison is assuming the
IR/TU program is in place - the total target catch would be lower than Alternative 2 without IR/IU in
place, so would represent a decrease in catch for trawlers in at least 1997.]

Overall Findings

*

Given the current halibut bycatch rates in the trawl fishery, the current allocation of Pacific cod
(Alternative 2: 54% to trawls and 44% to fixed gear) could not be harvested without an inseason
reallocation from the trawl sector to the fixed gear sector of at least 12,000 mt.

Under a 49%/49% allocation between fixed and trawl gear (Alternative 6), both fixed and trawl Pacific
cod catch could be accommodated within the existing halibut PSC caps without inseason reallocation.

Due to bycatch constraints on both longline and trawl gear, the primary beneficiary of any increase in
the fixed gear allocation ahove 49% will be pot gear. To the extent pot gear is unable to take the
additional allocation, there will be foregone harvest of Pacific cod.

If an increase is made to the trawl gear sector, then foregone harvest of Pacific cod would be expected
as they are coustrained by halibut bycatch, unless some halibut is reapportioned from other target trawl
fisheries in the annual specifications process. They are currently constrained at about 49% of the TAC.
If it were re-apportioned in the fall to fixed gear, pot gear may or may not be able to take that ‘excess’
fish, depending on the size of the unused quota and the amount of pot gear effort exerted.

Overall halibut mortality and overall cod discards tend to decrease under Alternatives favoring fixed
gear.
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* Within the trawl fleet, the CV trawl sector has higher halibut bycatch mortality rates, while the CP sector
has higher cod discard rates.

* Reduction in the trawl gear allocation will tend to be at the expense of the traw) cod target fisheries, since
bycaich peeds in other fisheries will still be accommodated. Since the CV sector targels cod at a
relatively higher rate, they will be most impacted, barring sub-allocations between the two traw] sectors.

* Based on available information for this analysis, differences between the alternatives, in terms of total
gross revenues, will not be significant. Primary impacts will be disributional, i.e., the different
allocations will create benefits for the pot sector alt the expense of the rawl sector. The trawl sector is
unable to benefit from increases in the trawl apportionment due to the halibut mortality cap.

* All findings in the document should be made, bearing in mind the assumptions and caveats of the
analysis. In particular, we remind the readers the 1995 bycatch rates are an important determinant of
the results. These rates have vaned widely over the years included in the analysis, and are expected to
continue to vary, Finally, we rewmind the reader that gross revenues ignore all costs of production and
may be misleading as a predictor of overall benefits to (he Nation.

Specific Issues in the Council’s Problem Statement

Although much of the proceeding summary touched on specific items in the Couril's Problem Statement, an
additional summary is provided in this section which explicitly refers to issues raised m that Problem Statement -
the Problem Statement is shown agatn below for reference:

The Bering Sea/Aleutian Islands Pacific cod fishery continues 1o manifest many of the
problems that led the NPFMC 10 adopt Amendment 24 in 1993, These problems include
compressed fishing seasons, periods of high bycatch, waste of resource, and new entrants
competing for the resource due to crossovers allowed under the NPEMC's Moratorium
Program. Since the apportionment of BSAI cod TAC berween fixed gear, jig, and trawl gear
was implemented on January 1, 1994, when Amendment 24 went into effect, the rawl, jig, and
Fixed gear components have harvested the TAC with demonstrably differing levels of PSC
morlality, discards, and bycatch of non-targe: species. Management megsures are needed
to ensure that the cod TAC is harvested in a manner which reduces discards in the target
fisheries, reduces PSC moriality, reduces non-targer bycatch of cod and other groundfish
species, takes into account the social and economic aspects of variable allocations and
addresses impacts of the fishery on habitar. In addition, the amendment will continue 10
promote stability in the fishery as the NPFMC continues on the path towards comprehensive
ratioralization.

The following specific issues are identified and discussed below:

c | Fishine S

Fishing seasons for each industry sector involved were discussed in some detail in Chapter 3. None of the
alternatives being considered will directly address the issue of compressed fishing seasons overall, though there
are implications for season length, in the form of trade-offs between the industry sectors involved. For example,
a growth in participation in the cod fisheries by pot vessels. which is evident currently and could expand due to
downturns in the crab fisheries, has the potential to further compress fishing seasons for the fixed gear fisheries
overall, This would occur under allocation alternatives which retain the existing percentages or those very close
to the existing percentages. An increase in the allocation 10 fixed gear has the potential to mitigate this trend,
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though it would be at the expense of the rawl sector, whose seasons would be further compressed by a change
in the allocation percentages favoring fixed gear. The reciprocal is also true, though any further compression of
trawl fishing seasons could be mitigated to some extent by those alternatives which tend to increase the relative
amount of cod taken in target fisheries, as opposed to being taken as bycatch in other groundfish fisheries.

Periods of Hieh Bycatc)

Halibut bycaich in general will greatly affect both the longline rawl sectors’ ability to take their overall TAC, as
well as the length of the seasons. Specific periods of high bycatch may still be unavoidable, though trimester
allocations of the longline fishery may help avoid periods of higher bycaich, though these options exist regardless
of the percentage aliocations between gear types. Trawl fisheries for cod typically occur in the spring of the year
and are completed, due to attainment of either the TAC or the PSC cap, by the end of April. This is largely a
function of the derby nature of the fishery and will be unaffected by any of the allocation alternatives, other than
to slightly shorten, or lengthen, the period of fishing activity.

Halibut bycatch in the cod target fisheries tends to be reduced overall in allocation alternatives which favor fixed
gear. These savings occur because traw! fisheries become constrained by their smaller cod quota allocation (at
more extreme allocation percentages) and never achieve the PSC caps currently allocated to the cod fishery.
Though the overall BSAI trawd PSC cap is fixed in regulation, the cod portion of that cap is set during the annual
specifications process, and could be apportioned to other trawl fisheries, resulting in litle or no overall halibut
savings. If not reapportioned to other fisheries, then a potential savings of halibut occurs which can either be
reallocated to directed halibut fisheries or 'banked’ to increase future halibut biomass. Corresponding increases
in the longline cap would be possible under separate amendment, if it is the desire of the Council to increase the
cod catch by the longline sector. Under any given gear allocation percentage, halibut bycatch from rawling is
minimized in sub-alternatives which ailocate a greater percentage of the trawl apportionment to catcher
Processors.

Waste of Resource (Discards)

The majority of discards are from rawl fisheries, particularly caicher/processor vessels, and primarily because
relatively more of their cod catch occurs in groundfish fisheries where cod is not the target (discards are generally
higher in non-target fisheries). Overall discards are not expected to change significantly under any of the
alternatives, though alternatives which allocate a greater percentage to fixed gear result in the fewest discards,
particularly of discards in target fisheries. If an lmproved Retention and Utilization (IR/IU) program is
implemented (which includes BS Al cod fisheries), the total discards, other than regulatory, will be eliminated for
all fisheries, and there will be no difference among any of the altematives in terms of discards. More of the fish
will be taken in target fisheries, due to avoidance reactions of vessels in other groundfish fisheries.

The provisions of the moratorium, coupled with the recent downtum in crab fisheries, will likely increase
participation in the cod fisheries, particularly of pot gear vessels. Recent data show a doubling of pot gear catch
from 1994 to 1995 (from 8,000 mt to 18,000 mt), and a 50% increase so far in 1996 relative o 1995. For
example, 1996 catch by pot gear may be as high as 28,000 mt given current catch rates. Given current (1996)
cod quotas, and given the fact that rawl and longline gear are currently constrained by PSC caps, all of the
alternatives under consideration would accommodate that level of pot gear carch and more. Under the current
allocation percentages, the projected pot catch is 41,051 mt, which assumes current PSC caps for the other gear
types, and assurmes that the pot gear sector could catch that much cod. As an additonal reference point, a reversal
of the current split, such that fixed gear is aliocated 54% of the quota, would result in 51,688 mt available to pot
gear.



Unless pot gear catch exceeds those amounts, all of the aliermatives would appear to allow for substantial growth
in the pot sector, without impacting the caich by the longline sector. If overall cod quotas decrease in the future,
then aliematives which allocate a greater (than current) percentage to fixed gear would be necessary to
accommodate the growth of the pot sector, without impacting the longline share. In that case, the reallocation
would be at the expense of the trawl sector,

Non-target Bycatch of Cod

Bycatch of cod in other groundfish fisheries occurs primarily in trawl fisheries, and the catcher/processor has a
relatively higher percentage of non-target catch than catcher vessels. Fixed gear catch occurs almost entirely in
target fisheries. As mentioned above, discards of cod are much higher in non-target fisheries than in target
fisheries. Because bycatch needs in other fisheries will still be provided for in the management system, any
reduction in quota to the trawl sector will mostly be felt by the target cod fisheries. Total amounts taken in other
fisheries will remain largely unaffected. An exception to this occurs under an assumption of IR/IU, where it is
likely that bycatch of cod in other fisheres will be reduced, thereby providing additional fish for the directed
(target) cod fisheries. Although total non-target cod catch remains largely unaffected across alternatives, there
are differences in the distribution of target catch between catcher vessels and catcher processors, For example,
suh-alternatives which allocate 60% of the trawl sector's quota to catcher vessels result in a disproportionate
distribution of the overall traw) target catch to catcher vessels (the catch of cod in targets by the CP sector is
greatly reduced - most of their cod catch occurs in non-targets in these cases).

Habitat Concerns

As is described in Chapter 2 and in other existing literature, there are benthic impacts associated with all gear
types, though the lack of research in the North Pacific fisheries preclude any quantitative comparisons of impacts
under the altemnatives being considered. To the extent that preferential allocations to fixed gear will reduce any
trawl gear impacts from directed cod fishing, it is possible that effort would be transferred to other traw! fisheries,
resulting in a net change of little or no reduction in overall trawling.

Stability i the Fis LG hensive Rationalizaii

Judgements regarding stability may be very subjective and depend on the perception of stability and upon
assumptions regarding potential future steps in the Comprehensive Rationalization process; further, there are
the often countervailing issues of stability across industry sectors to be reconciled with stability within industry
sectors. For example, maintaining the current percentage allocations may promote stability across industry
sectors, as well as within industry sectors, except that it may not provide for stability within an increasing pot
gear fishery which may depend heavily on the cod resource in the future. If the pot gear sector continues to grow
at the current rate, it may be necessary to increase the fixed gear allocation to insure future siability of the longline
sector, though that of course will be at the expense of stability to the traw! sector. Stability of the onshore
processing sector may be impacted by the allocation altematives as well, with trade-offs between it and the
offshore processing sector. Finally, stability within each of the trawl sectors (CV and CP) can be affected by the
sub-allocations being considered.

How the various sectors will be impacted under any allocation altemative can also be affected by future
management programs which can affect both the overall cod fisheries and particular segments of the cod
fisheries; these potential programs include CDQ allocaticas, the IR/IU program, and individval Vessel Bycatch
Accounting (VBA) programs. From the analysis. it appears that any of the alternatives will provide stability
to the Jongline fishery, in terms of maintaining its current harvest levels. Stability to the trawl sector is a bit more
difficult to ascertain, because there are possible differences in the distribution of target catch between the CV
and CP sectors. Overall, an allocation which reflects the current split (49/49) may provide the most stability



across and within industry seclors, though a reciprocal of the current split (54/44  favor of fixed gear) could
provide a similar distribution of target catch, assuming an IR/IU program with resulling decreases in the catch
of cod in other trawl groundfish fisheries.

QOther Informatign

Chapter 6 contains limited information relative to regional distributional impacts. Vessels whose owner live in
Alaska are expected 10 harvest as little as 16.4% of the Pacific cod caught in target fisheries (under alternatives
LA, 2A, 2B, 2D, 4A, 4B, 4D, and 6A). The most they are expected to harvest is 18.5% (Alternative 5B).
Washington vessel owners are expected to harvest the greatest amount of cod, as much as 72.0% of the total
under Alternative 6B. Much of this caich would be taken by the freezer longliner and rawl catcher processor
fleets. Other states tend to have relatively more harvest from trawl catcher vessels and pot gear vessels. These
projections do not represent any significant change from the current situation, Further detail, as well as similar
information for a variety of vessel categories, is provided in this chapter.

Also in this chapter are discussions of other applicable laws, including the Regulatory Flexibility Act. No
significant impacts are anticipated relative to NEPA, E.OQ. 12866, or the Regulalory Flexibility Act for any of
the alternatives under consideration.

Preferred Alternative

Ar the April meetng the Council, at the request of industry, formed a committee consisting of seven industry
representatives (longline, pot, trawl, and processor sectors), and tasked them with negotiating an agreement which
was acceptable 10 alf parties involved. Dave Hanson, of the Pacific States Marine Fisheries Commission and a
non-voting member of the Council, served as the facilitator. The committee members are shown below:

Mothership Trawler Bob Desautel
Shoreside Trawler Fred Yeck
Pot Gear Gordon Blue
Ice Longliner John Bruce
Freezer Longliner Thom Smith
Factory Trawler Sam Hijelle
Shoreside Processor John lani

The Committee met on May 23-24, and agreed upon the allocation of the BSAI Pacific Cod TAC. The rawl
sector, in a separale negoliation, agreed to split their apportionment 50/50, between catcher processors and
catcher vessels.

At their June 1996 meeting the Council chose as its preferred allernative the allocation agreed upon by the
affected industry groups. Under the agreement 51% of (he Pacific cod TAC in the BSAI will be allocated to fixed
gears, 47% 10 traw] gears and 2% to jig gear. The specific provisiogs of the preferred altemative are shown in
the on the following page. Chapter 7 discusses the projected impacts of the preferred alternative, the summary
of which are reproduced below.



Pacific Cod Allocations in the Bering Sea and Aleutian Islands '.

‘ 1) TAC Apportionments:

a) The traw! sector will be allocated 47% of the Bering Sea and Aleutian Islands Pacific cod TAC.
;| b) The trawl apportionment will be split between catcher vessels and catcher processors 50/50.
! c) The Fixed gear sector will be allocated 51% of the Bering Sea and Aleutian Islands P. cod TAC.
‘ d) The jig gear sector will be allocated 2% of the Bering Sea and Aleutian Islands Pacific cod TAC.

! 2) Rollovers:

i On September 15 of each year, the Regional director shall reallocate 100% of any projected unused

’ amount of the Pacific cod allocated to jig vessels to the fixed gear vessels. If during a fishing year the
Regional Director determines that vessels using trawl gear or hook-and line or pot gear will not be

: able to harvest the entire amount of Pacific cod altocated to those vessels, then NMFS shall reallocate

| the projected unused amount of Pacific cod to vessels using the other gear type(s). |

3) Halibut PSC Montality Caps:
a) The trawl halibut PSC mortality cap for Pacific cod will be no greater than 1,600 mi.
b) The hook and line gear halibut PSC mortality cap for Pacific cod will be no greater than 900 mt.
4) Review:
The Council will review this agreement at 4 years following the date of implementation.

The negatiated preferred alternative (47/51) would, on paper, reapporiion 7% of Pacific cod TAC from the traw|
sector to the fixed gear sector. The agreed upon allocation would more closely matches what currently occurs
in the Pacific cod fisheries (about 49/49) than does the existing apportionment (54/44). Because the allocation
takes place at the beginning of the year rather than through in-season reallocation, it more likely that the full P.
cod TAC will be taken. This assures more P. cod for the pot fleet which will likely provide a “safety net” for
displaced crab vessels. Any inseason reallocations that would occur (other than from the jig allocation) are
projected to come from the trawl cateher vessel apportionment. This is a result of their higher halibut bycatch
rates, and greater reliance on P, cod as a target. If the TAC is reduced because of smaller ABCs, it is more likely
that the trawl cateher vessels will take their entire appordonment.

In amiving at the negotiated agreement, several issues were considered, including halibut PSC impacts, cod
discards, growth potential for the pot gear sector, and relative stability across and within the affected industry
sectors. The preferred altemnative, due to a shight reduction in the traw! allocation coupled with a limit of 1600
mt of halibut PSC, reduces the total amount of halibut mortality from the cod fisheries, relative to the status quo.
The assumption of an Improved Retention/Improved Utilization program, and its attendant incentives, also
means that more of the cod would be taken in cod tar get fisheries, as opposed to being taken as bycatch in other
groundfish trawl fisheries. This leads to a secondary, yet significant impact of the Preferred Alternative - the
amount of cod taken by the trawl sector in cod target fisheries is not adversely impacted by the reduction in their
overall allocation, relative to the amount currently being taken. Thus, with the assumption of cod reduced
discards, the preferred altemative allows for an increase in the fixed gear allocation, and a growth buffer for the
pot gear fleet, without negatively affecting the amount of cod taken in rawl cod target fisheries. Achievement
of this cornpromise maintains a stability within the industry overall, in terms of relative harvest share and absolute
tonnage of cod taken by each sector, while allowing for expansion of the pot gear harvest.
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1.0 INTRODUCTION

The groundfish fisheries in the Exclusive Economic Zone (EEZ) off Alaska are managed under the Fishery
Management Plans (FMPs) for the Gulf of Alaska (GOA) and the Bering Sea and Aleutian Islands (BSAI). Both
FMPs were developed by the Nonth Pacific Fishery Management Council (Council) vnder the authority of the
Magnuson Fishery Conservation and Management Act (Magnuson Act). The GOA FMP became effective in
1978, with the BSAI FMP effective in 1982. Action taken to amend FMPs or to imnplement other regulations
governing the fsheries must meet the requirements of Federal laws aad regulations. In addition to the Magnuson
Act, the most inyportant of these are the Nationa) Environmental Policy Act (NEPA), the Endangered Species Act
(ESA), the Marine Mammal Protection Act (MMPA), Executive Order (EO) 12866, the Regulatory Flexibility
Act (RFA), and the National Standards.

NEPA Requirements

An Environmental Assessment (EA) is required by the National Environmental Policy Act of 1969 (NEPA) to
determine whether the action considered will significantly impact the buman eavironment. An Environmental
Impact Study (EIS) must be prepared if the proposed action may reasonably be expected to: (1) jeopardize the
productive capability of the target resource species or any related stocks that may be affected by the action; (2)
allow substantial damage to the ocean and coastal habitats; (3) have a substantial adverse impact or public health
or safety; (4) affect adversely an endangered or threatened species or a marine mammal population; or (5) result
in cumulative effects that could have a substantial adverse effect on the target resource species or any related
stocks that may be affected by the action. An EA is sufficient as the environmental assessment document if the
action is found to have no significant impact (FONSI) on the human environment, An EA must include a brief

discussion of the need for the proposal, the alternatives considered, the environmental impacts of the proposed
action and the alternatives, and a list of document preparers.

Regulatory Impact Review

Executive Order 12866, “Regulatory Planning and Review,” was signed on September 30, 1993, and established
guidelines for promulgating and reviewing regulations. While the executive order covers a wide variety of
regulatory policy considerations, the benefits and costs of regulatory actions are a prominent concern. Section
I of the order deals with the regulatory philosophy and principles that are to guide agency development of
regulations. The regulatory philosophy stresses that, in deciding whether and how to regulate, agencies should

assess all costs and benefits of all regulatory alternatives. In choosing among regulatory approaches, the
philosophy is to choose those approaches that maximize net benefits to society.

The regulatory principles in E.Q. 12866 emphasize careful identification of the problem to be addressed. The
agency is to identify and assess alternatives to direct regulation, including economic incentives, such as user fees
or marketable pemnits, to encourage the desired behavior. When ah agency determines that a regulation is the
best available method of achieving the regulatory objective, it shall design its regulations in the most cost-
effective mammer to achieve the regulaipry objective. Each agency shall assess both the costs and benefits of the
intended regulation and, recognizing that some costs and benefits are difficult to quantify, propose or adopt a
regulation only upon a reasoned determination that the benefits of the intepded regulation justify its costs. Each
agency shall base its decisions on the best reasonably obtainable scientific, technical, economic, and other
information concerning the need for, and consequences of, the intended regulation,

The National Marine Fisheries Service (NMFS) requires the preparation of a Regulatory Impact Review (RIR)
for all regulatory actions that either implement a new Fishery Management Plan (FMP) or significantly amend
an existing plan. The RIR is part of the process of preparing and reviewing FMPs and provides a comprehensive
review of the changes in net economic benefits to society associated with proposed regulatory actions. The



analysis also provides a review of the problems and policy objectives prompting the regulatory proposals and an
evaluation of the major altematives that could be used to solve the problems. The purpose of the analysis is to
easure that the regulstory agency systematically and comprehensively considers all available altematives so that
public welfare can be enhanced m the most efficient and cost-effective way. The RIR addresses many of the items

in the regulatory philosopby and priniple of E.O. 12866.

EQ. 12866 requires that the Office of Management and Budget (OMB) review proposed regulatory programs
that are considered to be significant. A “significant™ regulatory action is one that is likely to:

(1) Have an annual effect on the economy of $100 mllion or more, or adversely affect in a material
way the econcamy, a sector of the economy, productivity, competition, jobs, the eavironment,
public bealth or safety, or state, local, or tribal govermments or commurities.

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

(3) Matedally alter the budgetary impact of entitlements, grants, user fees, or loan programs or the
rights and obligations of recipients thereof, or

(4) Raise novel legal or poficy issues arising out of legal mandates, the President's priorities, 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 in item (1)
above. The RIR is designed to provide mformation to determine whether the proposed regunlation is likely to be
“economically significant ”

This EA/RIR addresses the allocations of Pacific cod by gear type (fixed gear including longline and pot gear,
trawl gear, and jig gear) in the BSAI. This EA/RIR also addresses the further allocation of the trawl sector
percentage between catcher vessels (CVs) and catcher/processor vessels (CPs).

[.] Management Background and Purpose of and Need for the Action

In 1993, the Counctl and Secretary of Commerce (SOC) approved Amendment 24 to the BSAI FMP which
established an explicit allocation of the Pacific cod Total Allowable Catch (TAC) between gear types. The
percentage allocstions for the 1994, 1995, and 1996 fishing seasons were: trawl gear « 54%, fixed pear - 44%,
and jig gear - 2%. These percentages represented, roughly, the existing harvest percentages of the two major
sectors, trawl and longline, while allocating 2% to Jig gear specifically. The 2% allocation to jig gear was more
than was being currently taken by that gear type, but was designed to allow for some growth i that sector. At
that time, the Council was in the mitial stages of developing its Comprehensive Rationalization Plan (CRP), and
the allocations established wese consistent with the 1993 Problem Statement shown below, which emphasized
the allocation as a stabilizing mechanism and bridge to overall comprehensive rationalization:

The Bering Sea/Aleutian Isiands Pacific cod fishery, through overcapitalized open access
management exhibits numerous problems which include: compressed fishing seasons, periods of
high bycatch, waste of resource, gear conflicts and an overall reduction in benefit from the fishery.

The objective of this amendment is to provide a bridge to comprehensive rationalization. It should
provide a measure of stability to the fishery while allowing various components of the industry to
optimize their utilization of the resource.



Since 1993, the Counxil has either approved, or is developing, a number of major management programs as part
of the overall CRP process. These inchude the License Limilation/CDQ program for groundfish and crab in the
GOA and the BSAI; Improved Retention and Utilization requirements for the Pacific cod and other fisheries in
the BSAIL and, a Vessel Bycatch Accounting (VBA) program. Each of these programs is in various stages of
development, and none will be implemented prior to the 1998 fisheries.

With the existing Pacific cod allocations scheduled 1o expire at the end of 1996, the Council placed discussion
of this issue on the December 1995 meeting agenda, with the intent thal an amendment needed to be prepared
to allow an allocation beyond 1996. At the December 1995 meeting, members of the Council identified
significant changes which have taken place in the Pacific cod fishery since Amendment 24 went into effect on
January 1, 1994, These changes were viewed as biological, economic, and regulatory in nature. In order to
respond to these changes, staff was asked to incorporate these changes in the analysis, with specific focus on PSC
mortality, impacts on habitat, and discards of Pacific cod by various industry sectors, under a range of possible
percentage allocarons to each gear type, which would be in place for another three years, through 1999, Though
basic percentages were explicitlly identified, the Council could choose an allocation percentage which is not
explicidly identified, but is within that range. Further, the Council also requested that the analysis examine the
sub-alternatives of further dividing the traw! sector allocation between catcher and catcher/processor vessels in
the Pacific cod fisheries. The range of that allocation was 60/40 and 40/60. In developing these alternatives, the
Council also developed the following Problem Statement in regards to the current allocation proposals:

The Bering Sea/Aleutian Islands Pacific cod fishery continues to manifest many of the problems
that led the NPFMC 10 adopt Amendment 24 in 1993. These problems include compressed fishing
seasons, periods of high bycatch, waste of resource, and new entrants competing for the resource
due to crossovers allowed under the NPFMC's Moratorium Program. Since the apportionment of
BSAJ cod TAC between fixed pear, jig, and trawl gear was implemented on January 1, 1994, when
Amendment 24 weni inta effect, the trawl, jig, and fixed gear components have harvested the TAC
with demonstrably differing levels of PSC mortality, discards. and bycatch of non-1arget species.
Management measures are needed to ensure that the cod TAC is harvested in @ manner which
reduces discards in the 1arge: fisheries, reduces PSC moruality, reduces non-target bycatch of cod
and other groundfish species, takes into account the sacial and economic aspects of variable
allocations and addresses impacis of the fishery on habitat. In addition, the amendment will
continue lo promote stability in the fishery as the NPFMC continues on the path towards
comprehensive rationalization.

1.2  Alternatives Considered

After reviewing a draft analysis in April 1996, the Council identified the following final altematives to be
considered for the Pacific cod gear allocations:

No Action - the allocations would expire at the end of 1996,
The existing split of 54%/44%/2% (trawl/fixed gear/jig gear)
The reciprocal, or 44%/54%/2% (trawl/fixed gear/jig gear)
A 59%/39%/2% (trawl/fixed gear/jig gear) split

A 39%/59%/2% (trawl/fixed gear/jig gear) split

A 49%/49%/2% (rawl/fixed gear/jig gear) split

A

All of the alternatives, with Lhe exception of Alternative 1, would continue to allocate 2% of the quola to jig gear,
while covering a wide range of possible allocations between fixexd gear (longline and pot gear combined) znd rawl



gear. In addition, the Council also requested the analysis to cover a possible further subdivision of the trawl
allocation between catcher vessels and catcher/fprocessor vessels (at 60/40; 40/60, and the three year historical
average which is 45/55). The following explicit altematives result:

Table 1.1 Altemative Allocations of Pacific Cod in the BSAI

Adternative Trawl Fixed Jig
Catcher Vessels Catcher Processors
1 No Actian - Curreat allocation will expire at the ead of 1996.
2a (Current) M% 44% 2%
2b (40/60) 21.6% 324% 4449, 2%
2¢ (60/40) 324% 21.6% 4% 2%
24 (3 yr. avg.) 24.3% 29.7% 4% 2%
J— —

3a 4% 54% 2%

3b (40/60) 17.6% 264% 4% 2%
3¢ {60/40) 264% 17.6% 4% 2%
3d (3yr. avg) 19.8% 24.2% 54% . 2%
da 9% 39% 2%

4b (40/60) 23.6% 354% 39% 2%
4¢ (60740) 354% 23.6% 19% 2%
4d (3 yr. avg,) 26.6% 32.5% 39% 2%
Sa 39% 59% 2%

5b (40/60) 15.6% 234% 59% 2%
Sc (60/40) 23.4% 15.6% 59% 1%
5d (3 yr. avg) 17.6% 21.5% 59% 2%
64a (Defacto) 49% 49% 2%
6b (40/60) 19.6% 29.4% 49% 2%
6¢ (60/40) 294% 19.6% 49% 2%
6d (3 yr. avg)) 22.1% 27.0% 49% 2%

NOTE: The 3-year average of Trawl CP and Trawl CV results in a 45/53 split between Trawl CP and Trawl CV.

1.3 Qrganization of this Document

The remainder of Chapter | will provide a summary of the original analysis which resulted in the implementation
of Amendment 24, including the strengths and weaknesses of that analysis as they relate to the alternatives
currently under consideration.

Chapter 2 provides information on Pacific cod biology and associated species encountered in the cod fisheries,
Recent stock assessments and forecasts of futire TACs are included, for cod, other groundfish species, and BS AI
crab species. A summary of available information on gear impacts to the benthic environment is also provided,
as well as current information on bycatch of crab in the various Pacific cod fisheries. This chapter also addresses
the requirements of NEPA in the form of an EA, which includes discussion of marine mammals and endangered
or threatened species.



Chapter 3 provides a focus on past Pacific cod fisheries. This chapter contains much of the detailed information
which has beea requested by industry and the Council. Catch composition, bycaich information, discard
information, products produced, ex-vessel and ex-processor prices, and gross revenues are aggregated by the
various Pacific cod target fisheries by each gear type/delivery mode involved. Several non-Pacific cod target
fisheries are also included because they take significant amounts of Pacific cod as bycatch, The target fisheries
for which the data aggregations have been made are shown below:

Pacific cod longline target fisheries

Pacific cod pot gear target fisheries

Pacific cod trawl catcher vessel target fisheries

Pacific cod trawl catcher/fprocessor vessel target fisheries

All other groundfish trawl fisheries which take Pacific cod in significant quantities

o b

This chapter also describes various vessel and processor categories for which similar descriptive data
aggregations have been made. The detailed aggregations for these vessel/processor categories are coatained in
Appendix [ to this document. The vessel/processor classes for whick information is provided are shown below:

TH1: Trawl vessels penerally greater than 125 feet, equipped with RSW tanks.

TH2: Trawl vessels generally greater than 90 feet, generally equipped with RSW tanks.

TH3: Trawl vessels greater than 58 feet but generally less than 90 feet.

PCP: Pot vessels of all sizes

LP: Longline catcher/processors

TP3: Trawl Catcher Processors limited to Head and Gut processing.

TP2: Trawl Catcher Processors with Head and Gut and Filleting capacity.

MP: Motherships and Floating processors.

SP: Shore plants in Dutch Harbor/Unalaska and Akutan.

LH: Longline harvester vessels

MSC: Miscellaneous vessels
Together, this information provides the basis for comparison of the alternatives. These data will also help
determine the activities of the different sectors under the various alternatives, particularly in cases where the
allocations are considerably different than under the current regulations. Other informatton included in Chapter
3 inctudes: (1) a description of the tax revenues associated with fishing and processing activities, (2) description
of observer coverage levels for each of the vessel/processor classes and target fisheries described above, and (3)
adiscussion of Pacific cod markets.

Chapter 4 describes the basic methodologies, modeling, assumptions made, and [imitations of the analysis. There
are several key assumptions which shape the assessment—same of the more important of these are shown below:
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2)

3)

4)

5)

6)

7

The analysis assumes that NMFS will manage TACs and apporticnments in the same manner they currently
employ. Of primary importance is NMFS stralegy of anticipating the use of Pacific cod in other target
fisheries. These bycaich needs are assessed when a closure of directed fishing for a target is imminent.
Using Pacific cod as an example, NMFS will close directed fishing with traw] gear at a level somewhat less
than the total apportionment if it is expected that a significant amount of cod will be taken as bycatch in
another fishery which is still ongoing or will occur later in the year, e.g. the pollock B-season, or the
yellowfm sole fiskery. In 1995, 23% of all Pacific cod taken in the Bering Sea was caught as bycatch in
other trawl target fisheries, mainly in the flatfish and poliock fisheries. If the apportionment to the trawl
sectar was set at an extremely low level (i.c., 29%), then it is possible that NMFS would not allow trawlers
to target Pacific cod, but designate it as bycatch only at the start of the year.

The apalysis also assumes that NMFS will make in-season reallocations of Pacific cod, if a gear group is
unable to barvest its share because of halibut bycatch, The apalysis will also assess the ability of given gear
groups to barvest allocated amounts of Pacific cod given 1995 halibut bycatch rates, catch per unit effort
data, and vessel numbers.

While the analysis assumes the current (1996) halibut PSC caps for trawl and fixed gear (these are set in
the FMP and in regulation and a separate amendment would be required to change them), the proposed
subdivision of the trawl allocation between catcher and catcher processor vessels necessitates some
agsumption regarding how to apportion the halibut PSC cap in place for trawl cod fisheries. Either there
would continue to be a single cap which would be common to both sectors (once the cap is attained it would
close both sectors, regardless of cod caich), or that cap could be apportioned pro-rata to tie cod allocation
percentages. Such a proportional division could be accomplished during the anpual specifications process.
The analysis examines both scenarios.

While the analyses include information regarding the catch and processing of Pacific cod in all target
fisheries by all vessels and processors, the detailed analysis will focus on the Pacific cod target fishenies and
those trawl fisheries, in aggregate, which take significant amounts of cod as bycatch.

Forecasts of catches by each target fishery will be made with the aid of simulation model which uses catch
and bycatch rates from the 1995 fishery. The model will constrain catches of the various fisheries to be
within TACs and PSC caps set for the 1996 fishery and by the various alternative allocations under
discussion in this Amendment,

Bycaich rates of other groundfish for each target fishery will be taken from the 1995 Blend Data. Bycatch
rates of PSCs will be taken from 1995 observer data and combined with the blend data

In determining gross revenue per target ton for each of the fisheries, the mode! assumes that retention rates
from the 1995 Blend Data will prevail, as well as product prices from the 1994 Annual Operators Report
(the best information currently available),

Product mixes and recovery rates will be estimated directly from the Weekly Processor Reports. Although
there is not a direct correspondence between Blend Data and Weekly Processor Reports, retained catches
from the former will be combined with product mix and PRRs from the latter to estimate the amount of
product produced from a ton of catch of the target species in each target fishery, as well as products from
retained bycaich species.

Estimates of impacts will include estimates of opportunity costs resulting from the bycalch of halibut, crab,
and other groundfish in the target fisheries included in the model.



8)  While the model will ernploy primarily 1995 data as inputs, sensitivity testing of the model parameters will
he undertaken. Halibut bycatch mortality rates appear to be a key input in determining impact of the
allocations. Changes in model outcomes which would occur under various bycatch rates will be examined.

9  Given the modet results, it will be possible to infer impacts on vessel and processor classes as defined above
and discussed in Chapter 3.

10) Estimates of community impacts will be primarily qualitative rather than quantitative. The information
provided m terms of expected catch and delivery by various vessel/processing operations should enable the
reviewers of this document to make their own inferences regarding potential downstream community
impacts of the various allocation alternatives.

11) Model runs will be conducted for scenarios both with and without a 7.5% CDQ allocation off the top.

Chapter 5 will present the results of the model runs and will discuss their implications. Ten sets of model runs
for each of the alternatives will be presented. The first model run will provide the 'Base Case,’ and examines the
various ajternatives under the assumption of in-season reallocation of unused Pacific cod TAC (from one sector
to another), no split of the trawi balibut PSC cap between catcher vessels (CV) and catcher/processors (CP), and
uses 1995 halibut bycatch rates. The second and third model runs are a sensitivity analysis of the assumed ratio
of CVto CP trawl catch during the season, while the fourth model run, also a sensitivity analysis, uses the halibut
bycatch rates from the 1994 fisheries.

Model nm #5 assumes a split of the raw] halibut PSC cap between CV and CP at the same ratio as the Pacific
cod TAC split. Model nm #6 examines outcomes under the assumption of 2 7.5% reduction in the overall quota
as CDQ set aside. Model runs #7 and #8 relax the PSC cap canstraints in order to see how much halibut PSC
would be expected for each sector to fully realize its allocation (an assumption is required as to the amount of
harvest by pot gear - the two runs look at 25,000 mt and 35,000 mt respectively). Model runs #9 and #10 are
made to provide information on the potential ramifications of the Council’s Improved Retentiop and Utilizagon
(IR/TU) initiative. These runs assume a 10% and 25% reduction, respectively, in the amount of cod taken as
bycatch in other groundfish fisheries, where avoidance would be expected in response to the IR/IU initiative.

For each model nn, estimates and discussion of the following are included:

1)  Estimates of total catch of Pacific cod in cod target and cod non-target fisheries for each sector
described in Chapter 3.

2) Estimates of discards of cod in both target and non-target fisheries for each sector described.

3) Prohibited species bycatch in the Pacific cod target fisheries and non-targets listed above. If the
allocation impacts PSCs in other target fisheries, then these will be reported as well.

4)  Estimated gross production and product revenue by target fisheries listed above, as well as changes
in gross processing revenues.

5)  Estimates of reduced gross revenues resulting from bycatch of PSCs and other groundfish. These are
provided as a proxy for the “‘opportunity costs™ of bycatch.
6} Discussions of other non-quantifiable impacts, costs, and benefits.

Reviewers of this document should be aware of the limitations of this analysis. Although National net benefit
ratios are not estimated, because of severe limitations on available cost and other data, impacts to each of the
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major industry sectors are quantified. These impacts include costs and benefits in terms of total catch of cod and
other species, PSC bycatch implications, opportunity costs, potential for growth, and overall gross revenues for
each of the major sectors involved, and for the Pacific cod fisheries overall.

Because of incompatibilities in the data, estimates of gross revenue should be viewed with caution. An
assesstoenit of net economic beaefits would include estimates of costs as well as revenues. Reasonable estimates
of harvesting and processing costs for all of the target fisheries are unavailable at this time. While some cost
information from previous analyses is available for two of the four Pacific cod fisheries, the lack of cost
information for the others led to our decision to focus on changes in catches under the alternatives rather than on
net economic bepefits. Until such time as reasonable estimates of harvesting and processing costs, and better
information regarding products and revenue are available for all of the sectors impacted by the alternatives,
reliable quantitative net beaefits assessments will not be possible. This may even require a change to the
Magnuson Act which contains a prohibition on collection of certain economic data in Section 303(e).

The final chapter, Chapter 6, contains a comparison of the aiternatives and a summary of the findings and
conclusions, including a discussion of each alternative's ability to address the components of the Council's

Problem Statement.
1.4 Summary of the Original Pacific Cod Gear Allocation Analysis — Amendment 24

The types of biological, economic, and social analyses that were used when the Pacific cod TAC was initially
allocated by gear group are presented below by topic. For the biological analyses that have not beea updated for
the current evaluation of the cod allocation alternatives, the previous results are included.

The distribution of cod catch among the cod fisheries may affect the biclogical productivity of the BSAI cod
resource through its effects on yield per recruit and due to the effect of fishing on pre-spawning or spawning
aggregations of cod. The latter inchixdes direct effects on stock size, equilibrium yield, spawning success, and the
ability to monitor successfully the attainment of the TAC.

Effect on Yield Per Recruit

A sinnulation model was used to estimate whether the differences in size selectivity among the longline, pot, and
trawl cod fisheries are sufficient to affect yield per recruit. The model results indicated that yield per recruit is
ahout the same for longline and traw] gear but somewhat higher for pot gear,

Eff Stock Si | Equilibrium Yield

The main conclusions of the theoretical model are that fishing on spawning stocks early in the year does tend to
redhice equilibrium stock size, while equilibrium catch can either increase or decrease, depending on parameter
values,
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Effects on Spawning Success

The question of the effects of fishing on spawning fish has been raised repeatedly for various stocks of fish, most
recently as part of an inquiry into the status of the northem cod stock off Labrador and Newfoundland, Canada
(Harris 1990). The conclusion of that report is that there is no clear deleterious effect of fishing on spawning
concentrations of cod or other marine fishes, However, as the Canadian northem cod study points out, there may
be subtle effects that cannot be readily detected. Nevertheless, the history of fisheries does not indicate that
fishing during the spawning period only has led to any measurable biological changes or cause reduced survival
of prodigy.

Operational restrictions to limit fishing on spawning stocks have been implemented in some fisheries, including
the BSAI pollock fishery. They have been implemented for a variety of reasons. Although concern for spawning
success may be among the reasons, it has not always been the principal reason for such restrictions. Such
restrictions are easier to justify when a stock is heavily overexploited or at very low levels for other reasons and
any action that may aid in the stock’s recovery is of greater benefit. The BSAI cod stocks do not meet these
conditions.

Eff he Ability to Mogitor S cully o : y :

Over the past few years, continuous improvements in NMFS monitoring capabilities have substantially decreased
the potential for significantly exceeding a TAC for fisheries that Jast more than a few weeks. The BSAIT cod
fishery is expected to continue to be in that category of fisheries. The fact that there is very high observer
coverage for the BSAI cod fisheries increases the potential for successfully monitoring catch.

2. Expected Effects on Marine Mammals and Seabirds

A change in the distribution of cod catch amoung fisberies that has adverse effects on marine mammals and
seabirds can impose two types of economic costs. [t can decrease the value of the those marine resources and it
can result in more costly restrictions being placed on the commercial fisheries. However, the current cod fisheries'
interactions with marine mammals and seabirds are not thought to be large enough to have statistically significant
effects on their populations. The differential effects among the altermatives being considered are thought to be
even smaller. Therefore, the altermatives being considered are not expected to differ significantly with respect
to their effects on marine mamimal and seabird populations.

Neither the directions nor the magnitudes of alternative-specific differences in the effects on the seabed and
benthic community are known. The information that is available does not indicate that significant differences
should be expected.

4. 8 i ibi ies

Duc to differences in bycatch ratcs by fishery, cbanges in the distribution of cod caich by fishery can change the
bycatch of prohibited species in the cod fishery. However, such changes would be modified by any associated
redeployment of effort to other groundfish fishenes. Although bycatch mortality rates vary by cod fishery, they
also vary substantially among individual operations within each fishery. This suggests that a reallocation of cod
caich from a fishery with a high average bycatch mortality rate to one with a lower average rate generally will
result in operations with higher rates being replaced by operations with lower rates; however, the opposite will
also occur to some extent, Therefore, reallocating cod on the basis of gear alone will not be optimal with respect
to bycatch management.



5.  Expected Effects on Coastal Community Stability

The alternatives being considered can affect the stability of coastal communities due to differences by gear in
seascmality and in the proportion of catch that is processed on shore. Community stability can also be affected
by the effect the distribution of catch has on the economic viability of existing fishing and processing operations.

6.  Historical Use of the Cod Fishery

Historical cod catch distribution data were presented to put the allocation alternatives being considered in
perspective.

7.  Current Dependence on the Cod Fishery

Dependency on the cod fishery in terms of weeks of operation and product value was estimated for each of the
fleets participating in the BSAI cod fishery. Dependency was also estimated by vessel.

8.  Expected Effects on Economic Benefits to the Nation

Harvesting cod in the cod trawl, longline, pot, and jig cod fisheries are four altemative uses for cod, each of which
results in the production (output) of valuable products both from cod and from the other groundfish species
harvested as bycatch and retained in the cod fisheries. Each use of cod also requires the use of a variety of inputs
that are of vahe to society. In addition to cod, the inputs used in these fisheries include groundfish and prohibited
species bycatch; fishing vessels, gear, and bait used in harvesting; the plant, equipment and materials used for
processing; and the fuel and labor used throughout the production process. Each cod fishery uses a different
combination of these inputs to produce a different combination of cod and other groundfish products.

The difference between Lhe values of the outputs (revenues) and inputs (costs) for a particular use provides a
measure of the net benefit of that use, It is a measure that attempts to account for many of the differences among
the four cod fisheries that were discussed above. Therefare, it provides a method of summarizing the overall
effects of those differences. This aggregate measure addresses gear-specific differences in species mix,
retention/discards, product mix, product prices and value, the opportunity cost of groundfish and prohibited
species taken as bycatch, product recovery rates, and variable harvesting and processing costs.

For the purposes of the previous analysis, average et benefit per metric ton of cod catch (ANB) was defined as
gross product value (F.O.B. Alaska) per metric ton of cod catch net of variable cost and the ppportunity cost of
the prohibited specics and groundfish species taken as bycatch in the cod fisheries per metric ton of cod catch.
ANB was estimated for each of three cod fisheries (longline, pot, and trawl) by year, season, and month. A
number of limitations of the estimates of ANB were discussed in the analysis for the cod allocation alternatives
for 1994-96. Two additional limitations for the current anal ysis are as follows: (1) the lack of updated estimates
of variable cost, and (2) the lack of separate cost estimates for trawl catcher vessels and on-shore processors.

A subset of the estimates that were preseated in Tables 11 and 13 of the June 18, 1993 Addendum to the EA/RIR
for Amendment 24 are reproduced in Tables 1 and 2. Gross product value per ton of cod catch was higher for
factory trawlers than for freezer longliners or pot catcher processors. Variable cost was estinpated to be between
54 and 65 percent of gross product value for freezer longlinecs, between 51 and 68 percent for pot catcher
processors, and between 52 and 60 percent for factory trawlers. Therefore, per metric ton of cod catch, gross
value net of variable cost was higher for factory trawlers than for freezer longliners or pot catcher processors for
two reasons, a higher gross value and variable costs that were a smaller percent of gross values. However, the
opportunity costs of prohibited species and groundfish bycatch wese higher for factory trawlers than for freezer
longliners or pot catcher processors. When 1991 prices were used, ANB was lower for factory trawler than for
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(he other two types of caicher processors. However, when 1992 prices were used, the rankings of the three types
of operations varied by year. Freezer longliners had the lowest ANB in 1991 and 1992 but the highest ANB in
1993 for Japuary - May. Factory trawlers were ranked secoud, first, and last, respectively, in 1991, 1992, and
1993. The estimates of ANB for freezer longliners varied substantially by season with a steady decline from the

first to the third season.

With respect to determining the ANB rank of each of the three rypes of catcher processors, generally the
differences in gross value and the opportunity cost of groundfish bycatch were more important than differences
m variable cost and the apportunity cost of prohibited species bycatch. For example, even if the opportunity cost
of prohibited species bycatch had been zero for freezer longliners, the estimated ANB would have still beea
higher for factory trawlers than for freezer longliners in 1991 and 1992 when 1992 prices are used (Table 1.3).
Or when 1991 prices are used (Table 1.2), freezer longliners would have still had higher ANB thaa factory
trawlers in 1991 and 1992 even if the opportunity cost of prohibited species bycatch of the factory trawlers had
been reduced by 50 percent. The differences between the estimates of the variable cost per metric ton of cod
catch for freezer longliners and factory trawlers are so snall that the ANB rankings would not have been altered
if the average variable costs had been assumed to be equal for these two user groups. If this continues to be the
case, comparing gross value net of the opportunity costs of prohibited species and groundfish bycatch would be
sufficient to determine whether a specific change in the allocation of cod among user groups would tend to
increase or decrease net benefits to the Nation,

As gross product value, variable cost, and the opportunity cost of bycatch change over time, the ANB ranking
of the longline, pot, and trawl cod fisheries can change. However, there are certain types of changes in the values
of these variable that would not affect the rankings. They include the following: (1) equal rates of change for
all three variables in all three cod fisheries; (2) equal rates of increase for gross value for all three fisheries
accompanied either by no change in costs or by equal rates of increase in costs among the three fisheries that do
not exceed the rate of increase in value; and (3) value and costs increase at the same rate within a fishery and the
rate of increase for a fishery is higher for a higher ranked fishery.

The usefulness of the historical estimates of ANB by user group could be decreased substantially if other
regulatory changes are expected to change ANB for one user group more than another. For example, if increased
reteotion and utilization (IRU) regulations are implemented and if the resulting increases in ANB by user group
are expected 1o be positively related to the current level of discards, such regulations would be expected to
increase the ANB of the cod traw! fishery relative to other cod fisheries.

The fact that the ANB rankings vary by year for a given set of prices and vary between the two sets of prices
suggests that it is very difficult to determine what the ranking will be in the future. In fact. the ranking is expected
to change over time. Therefore, in terms of ANB, the optimal allocarion will vary from year to year and cannot
be attained if the allocation is fixed by regulation. A fixed allocation among user groups will also be suboptimal
because regardless of the ranking of each user group as a whole, the highest ranked group is expected to include
some fishing operations with low ANB and the lowest ranked group is expected to include some fishing
operations with high ANB. The analysis that was done for Amendment 24 indicated that this overlap problem
existed for ANB and most any other criterion that is used to rank user groups.

9.  Expected Distribution Effects

The distribution effects of the alterpatives were also considered.
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10. Expected Effects on Consumers

Due to the relatively low importance of BSAI cod in the budgets of most consumers and due to the availability
of substitutes for BSAI cod, none of the alternatives is expected to have a measurable or significant effect on
domestic consumers with respect to the amount of food availabie or the price of that food.

An explicit or implicit aliocation of cod to operations that are currently less profitable or that could become
unprofitable if market or regulatory conditions deteriorate would tend to decrease the competitiveness of the US
fishing industry in domestic and worid markets. The difficulty in determining which cod fishery will tend to be
the most competitive and the fact that within each cod fishery there is likely to be arange of very unprofitable
to very profitable operations increase the probability that the allocation decision made will decrease
competitiveness.

12.

In general, the differences among the alternatives are expected to be minimal in terms of effects on reporting,
management, enforcement, and information costs.

An explicit allocation of the cod TAC that decreases caich in the cod trawl fishery would be expected to increase
the peed 1o be able to differentiate between cod catch and bycaich in the trawl fisheries. The recent closures of
the cod trawl fisheries have raised questions concerning the appropriate directed fishing standard for a non-cod
trawl fishery. The peed to resolve this issue would be increased by a small explicit allocation o the cod trawl

fighery.

13 Atai f OY with Existine PSC Lim

Given a halibut PSC Limit that constrains total groundfish catch in the traw] fisheries, the opportunity cost of
using halibut as bycatch in the cod trawl fishery is the net value of foregone catch in the other trawl fisheries.

Differences in the quantity and quality of biological data from the cod fisheries do not appear to provide much
justification for favaring a specific allocation of the cod TAC among the cod fisheries and/or among trimesters.

{5, Gear Conflicts and Vesse} Safery

A reallocation of cod to the cod longline or pot fishery will tend to increase gear conflicts within the groundfish
fishery because, typically, there are fewer gear conflicts among trawlers than they are either among non-trawlers
or between trawlers and non-trawlers. A decrease in the size of the rawl cod fishery could decrease conflicts
between the cod traw! fisheries and fixed gear fisheries for groundfish and crab. An increase in effort in the cod
pot fishery could increase gear conflicts for all three cod fisheries and other fisheries as well

Because the potential for gear conflicts can be reduced substantially by better communications among fishermen
and} by other means, gear conflicts are not expected to have an important effect on the refanve merits of allocation
among the three cod fisheries. Altbough exclusive time/area openings by the cod fishery coutd be used to
eliminate gear conflicts, it is not clear that such a remedy would be needed. This solution is beyond the scope
of the alternatives being comsidered. Gear-specific differences in vessel safety have not been identified.
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16. [Effects on Other Fisheries

A change in the distribution of cod catch among the four cod fisheries will affect both the periods of time which
the vessels that participate in the BSAI cod fisheries will have available to participate in other fisheries and the
incentives these vessels will have to participate in other fisheries. Although the responses of each fleet are
difficult to predict, some possible effects can be identified.

17. Fairmess and Equity

The determination of whai is fair is very subjective. The Council has often used the historical distribution of
catch to define what is fair and bas favored the traditional fishery.
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Table 1.2 Estimates of average net bepefit per metric ton of cod catch (ANB) and its components by fishery, season, and
year for 1991 - April 1993, using 1991 halibut yield loss factors and 1991 prices ($/metric ton of cod catch).

1991 1992 1951 1992 1993
Jan-May | Jun-Aug | Sep-Dec | Jan-May | Jup-Aug | Sep-Dec | lan-Dec | Jan-Dec | Jan-Dec
Cod Longline
Gross value 1,176 I,171 957 1,063 1,020 974 1.096 1,041 1,013
Variable cost 586 642 607 550 633 723 609 592 549
PSCcost 6 18 17 1 41 28 13 23 10
Groundfish cost 11 40 21 11 20 27 22 16 11
ANB 5713 471 313 491 326 196 451 410 443
Cod Pot
Gross value . 897 972 1,184 983 1,020 935 1,041 824
Variable cost . 428 526 538 625 969 477 615 553
PSC cost . 2 5 2 2 2 3 2 0
Groundfish cost . [ 1 1 4 3 1 3 0
ANB . 466 440 643 353 45 453 421 270
Cod Trawl
Gross value 1,221 . . 1,150 . . 1,221 1,150 1,095
Variable cost 631 . . 600 . ; 631 600 657
P5C cost 67 . . 70 . . 67 70 48
Groundfish cost 137 . . 134 . . 137 134 172
ANB 386 . ; 345 . . 386 345 218
Note: All estimates are in dollars per metric ton of cod catch. The higher estimates of PSC costs and variable cost

mode] 2 were ysed in this table. There was not sufficient caich in the rawl fishery the second and third
mimesters of 1991 and 1992 or in the pot fishery the first trimester of 1991 to provide meaningful estimates
of ANB.

14



Table 1.3 Estimates of average net benefit per metric ton of cod caich (ANB) and its components by fishery, season, and
year for 1991 - April 1993, using 1991 halibut yield loss factors and selected 1992 cod prices ($/metric ton

of cod catch).
1991 1992 1991 1992 1993
Jam-May | Jun-Aug | Sep-Dec | Jan-May | Jun-Aug | Sep-Dec | Jan-Dec | Jan-Dec | Jan-Dec

Cod Longline

Gross value 963 g84 830 232 780 R46 894 841 §57

Variable cost 536 573 577 508 5717 693 561 545 513

PSC cost ] 18 17 11 41 28 13 23 10

Groundfish cost 11 40 21 11 20 27 22 16 11

ANB 411 253 216 352 142 98 297 257 323
Cod Pot

Gross value . 714 863 1,024 749 877 788 832 765

Variable cost . 355 434 456 542 920 420 534 520

PSC cost . 2 5 2 2 2 3 2 0

Groundfish cost . 1 1 1 4 3 1 3 0

ANB . 356 373 565 201 49 364 293 245
Cod Trawl

Gross value 1,166 . . 1.086 . . 1,166 1,086 1,062

Variable cost 611 . . 579 . . 611 579 640

PSC cost 67 . ; 70 . . 57 70 48

Groundfish cost 137 . . 134 . . 137 134 172

ANB 350 . 3 303 . . 350 303 201

Note; All estimates are in dollars per metric ton of cod catch. The higher estimates of PSC costs and variable cost
model 2 were used in this table. There was not sufficient caich in the rawl fishery the second and third
trimesters of 1991 and 1992 or in the pot fishery the first trimester of 1991 to provide meaningful estimates
of ANB.
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2.0 NEPA REQUIREMENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES

2.1 Biology and Status of BSAI Pacific Cod

Pacific cod are a widespread demersal species found along the continental shelf and upper slope of the Bering
Sea and Gulf of Alaska. Adult cod are commonly found at depths of 50-200 m in the Guif of Alaska and 80-260
m in the Bering Sea. In the Gulf of Alaska, Pacific cod are most abundant in the western Gulf, where large
schools may be encountered at varying depths depending upon the season of the year. During the winter and
spring, cod appear Lo concentrate in the canyons that cut across the shelf and along the shelf edge and upper slope
between depths of 100-200 m where they overwinter and spawn. In the summer, they shift to shallower depths,

usually less than 100 m.

Spawning occurs in the winter/early spring period, beginning in January in the Bering Sea. Spawning in the Gulf
of Alaska has beea observed from February - July, with most spawning occurring in March at depths of 150-200
m. In the Gulf of Alaska spawners have been observed mostly along the outer continental shelf off Kodiak
Island, but also in Shelikof Strait and off Prince William Sound. In the Bering Sea, female cod begin to attain
maturity at about 50 cm in [ength and 50% reach maturity at 67 cm (5.7 years). Pacific cod are a fast-growing,
short-lived species. Age determination for Pacific cod is difficult; the approximate maximum age is 10-13 years.
The instantaneous rate of patural mortality for BSAI Pacific cod is estimated to be 0.37.

Recruitment of BSAI Pacific cod is highly variable from year to year (Thompson 1995). Average recruitment
{mean of 203 million age 3 fish) was observed in 1989, 1990, and 199]1. Above average recruitment was
observed in 1992. Below average recruittnent was observed in 1985-1988 which resulted in reduced biomass
through [993. The average and strong year-classes observed since 1989 have bolstered the stock to its current
high level. Preliminary information suggests that the 1993 year-class is average, and the 1994 year-class is below

average.

The BSAI Pacific cod stock has increased to high
levels gver the past few years, with the 1996 | Projected biowass and ABC(mt} of Pacific cod in the
exploitable biomass at 1,640,000 mt An F,, | BSAL

harvest strategy (F=0.30) resulted in an ABC for

1996 of 305,000 mt. Assuming recruitment in 1996 | X8 Biomass ABC
and 1997 based on the ages 2 and | indices, and 1332 i’ggg'ooo 332’000
average recruitment over the next few years, the og 000
. . . ) 1998 1,388,000 259,000
above time series of BSAI Pacific cod exploitable
- ; 1999 1,300,000 242,000
biomass and ABCs are projected based on an F
harvest strategy.

2.2 Status of Other BSAI Target Species, by Gear Type

Reallocation of Pacific cod quotas by gear type may result in increased or decreased effort on other groundfish
species. Biological and economic impacts depend to some extent oo abundance of groundfish other than Pacific
cod. A status report on major groundfish tasget species by gear type is provided below.
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2.2.1 Trawl Gear

22.1.1  Pollock

Three stocks of pollock inhabit the BSAI area: the - X X
eastem Bering Sea, Aleutian Islands, and Aleutan m“‘::d biamass gnd ABC{mt) of eastern Bering Sea
Basin stock. Exploitation and abundance of these | F*

stocks are very different. The eastern Bering Sea :

pollock stock increased to a peak of 143 million mt | s 6.673000 190

in 1985, and has since dechned and stabilized | 1997 7,341,000 1,228,000
slightly above the Bmsy level (6.1 million mt). The | 1998 7,793,000 1,257,000

1996 exploitable biomass is 6,672,000 mt. AnF,,, | 1999 8,021,000 1,300,000

harvest strategy (F=0.30) resulted in an ABC for
1996 of 1,190,000 mt. Assuming average recruittent of 7.7 billion age 3 pollock each year, the adjacent time
series of eastern Bering Sea pollock exploitable biomass and ABCs are projected based on an F,yq, harvest

strategy (Wespestad 1995).

The Aleutian Istands pollock stock is considerably smaller than the eastem Bering Sea and Aleutian Basin stock.
Biomass in the Aleutian area as estimated by the bottom traw! survey has declined drastically from a peak of
778,666 mt in 1983 10 only 151,444 mt in 1994. The projected 1996 exploitable biomass is 142,500 mt. An
F.os harvest strategy (F=0.30) resulted 1n an ABC for 1996 of 35,600 mt. Recruitment for this stock has not

been forecasted,

The Aleutian Basin pollock stock is at low levels. Biomass in the Aleutian Basin area is estmated by the
hydroacoustic survey in the Bogoslof area. Biomass in the Bogoslof area declined from 2,400,000 mt in 1988
0 only 54,000 mt in 1994, An increase was observed in 1995, and the projected 1996 exploitable biomass is
1,100,000 mt. This stock bas historically conmributed to the Donut Hole fishery, which provided catches of 1.0
to 1.4 million mt during the years 1986 through 1989. No directed fishing has occurred o this stock since 1991,
An increasing biomass is anticipated with recruiment of the 1989 and possibly the 1992 year class(es).

22.12  Flathsh

Fatfish species comprise a large proportion of groundfish exploitable biomass in the BSAI Dominant species
include yellowfin sole and rock sole. Other abundant or comumercially important BSAI flatfish species include
arrowiooth flounder, flathead sole, Alaska plaice, and Greenland turbot. Bicmass of most BSAT flatfish stocks
is relatively high and increasing as a result of good recruitment and low exploitation (Witherell 1995). Harvests
of most flatfish species have remained at low levels despite high abundance. The status of BSAI flatfish stocks
is summarized in the following table (numbers in metric tons).

1995 1996 1996 1996
Species caich biomass ABC TAC
yeliowfin sole 125,000 2,850,000 278,000 200,000
rock sole 55,000 2,360,000 361,000 70,000
armowtooth 9,000 576,000 129,000 9,000
flathead sole 15,000 593,000 116,000 30,000
other flatfish 20,000 590,000 102,000 35,000

Until 1984, flatfish were harvested at low to moderate ievels by foreign fisheries operating in the North Pacific.
After passage of the Magnuson Act, foreign fisheries were gradually replaced with joint ventures, thea superseded
by domestic fishermen and processors since 1980. With the exception of BSAI Greenland turbot, fisheries have
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been unable to fully harvest the exploitable biomass of any of the flatfish species or complexes due (o balibut and
crab bycatch limits and conservative quotas.

2.2.1.3 Atka Mackerel

Atka mackere| are found in quantity along the Aleutian Islands, and (o a lesser extent in the western Gulf of
Alaska Bicmass in the Aleutian Islands area is estimated by NMFS bottom trawl surveys. Biomass increased
from 140,000 mt in 1977 to a peak of 1,170,000 mt in 1992, and has since declined. Catches increased from
15,000 mt in 1989 to 81,000 in 1995. The projected 1996 exploitable biomass is 578,000 mt, witk an ABC of
116,000 mt. If recent recruitment trends continue, Atka mackerel biomass is projected to decrease to 307,000
mt, with a coresponding yield of 62,000 mt, by the year 2000.

2.2.1.4 Pacific Ocean Perch

Pacific ocean perch are the dominant species of red rockfish in the north Pacific, and are caught primarily along
the Aleutian Islands, and to a lesser extent in the eastern Bering Sea and Guif of Alaska. Biomass has greatly
increased following heavy exploitation by foreign fleets prior to 1978. Above average year classes in the early
1980's has boosted the Al perch exploitable biomass from 85,000 mt in 1980 to 306,000 mt in 1994,
Exploitation has been relatively Jow during this period, with catches less than 10,000 mt per year. The projected
1996 exploitable biomass is 309,000 mt, with an ABC of 12,100 mt. Biomass of Pacific ocean perch in the
Aleutian Islands area is projected to remain stable in coming years.

222 Longlige Gear

2.2.2.1 Halibut

Biomass of the Pacific halibut stock is at low levels and declining. Coast-wide, halibut exploitable biomass was
estimated at 243 million pounds at the start of the 1995 season. This represents a decline of 14% between 1994
and 1995, and a 50% decline from the recent peak in 1989. Based on recruitment data for 8 year-olds, the stock
decline will continue in the near future. However, the 1987 year-class appears strong in the NMFS BSAI trawl]
© surveys, and may boost biomass in coming years. The halibut quota is managed under the IFQ program, which
began in 1995.

2.22.2 Sablefish

Althougt: the sablefish resource of the Baring Sea, Aleutian Islands, and Guif of Alaska are considered one stock,
the resource is managed by discrete regions to distribute exploitation throughout its range. Large catches of
sablefish (up t0 26,000 mt) were made in the Bering Sea during the 1960's, but have since declined. Smaller
catches have been made in the Aleutian Islands area, peaking at 3,800 mt in 1987. The projected 1996
exploitable biomags is 14,100 mt in the Bering Sea, with an ABC of 1,200 mt. In the Aleutians, projected 1996
biomass is 12,000 mt with ABC specified at 1,300 mt. Biomass of sablefish in the BSAI area is projected to
decline somewhat in coming years.

It is important to note that the TAC for sablefish is apportioned among gear types. In the Bering Sea, 50% of
the sablefish is allocated to trawl gear, and 50% to fixed gear. In the Aleutians region, 25% is allocated to trawl
gear, and 75% to fixed gear. The fixed pear apportionment of the sablefish TAC is managed under the IFQ
program, which begap in 1995. Twenty percent of the fixed gear allocation is reserved for use by CDQ

participants,.
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2.2.2.3 Greenland Turbot

Greenland turbot wexe harvesteqd almost exclusively (>90%) by wawl gear until the early 1990's when longlines
became the dominant gear type for this species. This switch is due in part to regulation of kalibut bycatch in the
trawl fisbery. Because no halibut bycatch has been appartioned to a directed turbot trawi fisbery for 1996, turbot
will be harvested predominantly by longline gear. Recent harvests (in metric tons) of BSAI Greenland turbot by

gear type are listed in the table below.

Xear Trawl Lougline Total
1991 6,897 814 7,711
1992 546 1,130 1,676
1993 1,142 7,306 8,448
1994 6,385 3,549 9,934
1995 4,041 4415 7,385

Unlike biomass of other flatfish species in the BSAI, biomass of Greenland turbot is at low levels and declining.
Greenland turbot are caught primarily along the eastern Bering Sea and Aleutian Islands siope. Biomass bas
declined due to poor year classes from 1981-1994. Landings bave also declined from a peak of 57,000 mt in
1981 to only 7,385 mt in 1995. The projected 1996 exploitable biomass of BSAI turbot is 67,000 mt, with an
ABC of 10,300 mt and a TAC of 7,000 mt. Biomass is projected to continue dechining due to poor recruitment.

2.2.24 Rockfish

Numerous species of rockfish inhabit the BSAI, and are managed by species complex. Shortraker and rougheye
rockfish are managed as one unit in the Aleutian Islands. The projected 1996 exploitable biomass of
shortraker/rougheye is 45,600 mt, with an ABC of 1,250 mt. Northern and sharpchin are also managed together
with a projected 1996 exploitable biomass of 56,800 mt, with an ABC of 5,810 mt. In the eastern Bering Sea,
all other speries are managed together as “‘other red rockfish.” The projected 1996 exploitable biomass of other
red rockfish is 29,7000 mt, with an ABC of 1,400 mt. The “other rockfish” complex is composed of thornybeads
and other Sebastes species. The 1996 ABCs for “other rockfish™ are 497 mt in the eastern Bering Sea and 952
mt in the Aleutian Islands area. Abundance trends for these species are oot available.

Rockfish are barvested by both trawl and longline gear. In 1995, longliners caught 99 mt of shortraker/rougheye
in the Aleutian Islands and 60 mt of red rockfish in the Bering Sea An additional 139 mt of other rockfish were
caught by longliners in the Aleutian Islands and 169 mt of other rockfish in the Bering Sea. Small quantities (20
mt) of Pacific ocean perch were also harvested by this gear type in 1995.

2.2.2.5 Other Species

The “other species’ category has beep established to account for species that are currently of slight economic
value and upon which there is little directed fishing, However, many of these species are important components
of the ecosystem as prey for commercial species, marine mammals and seabirds. The other species category
includes squids, sculpins, skates, smelts, sharks, octopi, grenadiers, and others. For most of these species, only
minimal assessment data are available.

Although other species are taken as bycatch in most fisheries, the hook and line fishery for Pacific cod accounts
for the highest share. On average, 1991-1993, this fishery took about one-third of the other species catch. For
example, in 1993, the Pacific cod hook and line fishery took 9,147 mt of other species, or 30 % of the total
(30471 mt). Skates and sculpins comprise a majority of the bycatch. Bycatch of other species in the Pacific cod
target fishery, by gear type, is listed in the adjacent table. Though bycatch of these species may increase with an
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increased allocation to fixed gear, the fotals would still be far below the level of overfishing and would not be
caunse for any biological concern.

The Pacific cod hook and line and pot fisheries also catch a relatively high number of octopus. Because octopus
are consumed by marine mammals such as Steller sea lions, northern fur seals, harbor seals, sperm whales and

other beaked whales, potential

'gca‘f’h zim‘h: ;E-c;;:mg;s Catch (mt) of other species by BSAI Pacific cod fisheries in 1992 and 1993,
the 1992 bycatch of octopus by | year Gear  octopus sharks skates sculpins omer  Toral
fixed gear was 526 mt, the | 1992 H&L 126 109 10,888 1284 74 12,481
majority of that taken by pot Pot 400 - 1 592 6 999
gear. Any of the altematives Trawl 71 5 737 1,314 5 2133
under coasideration which

allocate greater than 50% of the 1993 ;I:S’:L Clig 93 7,568 1,32; 9?6 9.1:'1‘r

- 0 - -
cod TAC to fixed gear will Trawl 45 22 548 1257 9 1.880

likely increase the pot gear |
harvest, due to halibut PSC
copstraints on longline gear; therefore, bycatch of octopus might be expected to increase under these alternatives.
However, the average bycatch of octopus by fixed gear overall from 1992 through 1994 was only 225 mt.
Extrapotations based on average bycatch rates indicate that only the alternatives which allocate greater than 60%
of the TAC o fixed gear would resuit in total bycatch greater than the 1992-1994 average. Given the fack of
information on octopus biomass, coupled with the lack of accurate data on directed octopus caich, it is not likely
that amy of the alternatives under consideration would result in any adverse impacts to the octopus resource or
to marine mammals which feed on them.

223 PotGear
2.2.3.1 Bristol Bay Red King Crab

After declining abundance throughout the 1960s and reaching a low during the years 1970-1972, recruitment to
the Bristol Bay red king crab stock increased dramatically. New all-time record landings were established in each
year fram 1977 to 1980. Declining recruitment, fishing pressure, and probably increased incidence of disease
and predation led o an abrupt decline in fisheries in [981 and 1982. These precipitous declines led to a closure
of the Bristol Bay fishery in 1983. In 1984, the stock showed some recovery and a limited fishery was
reesiablished. Between 1984 and 1993, the fishery continued at levels considerably below those of the late
1970's. Landings during this period ranged from 1,900 t and 0.8 million crab (1985) to 9,240 t ard 3.1 million
crab (1990). Throughout the 1980s and 1990s there was little sign of a large year-class in this stock, and since
1987, very few immature crab have been captured during the trawl survey.

The 1994 abundance index for legal male Bristol Bay red king crab was 5.5 million crab as compared to 7.3
million in 1993. The abundance index for mature female crab fell from 14.2 million crab in 1993 to 7.5 miilion
crab in 1994, and was hence below the threshold value of 8.4 million crab established pursuant (o the Fishery
Management Plan for King and Tanger crabs in the Bering Sea and Aleutian Islands. These declines were
cormoborated by the length-based assessment model that was newly developed by the Alaska Department of Fish
and Game (ADF&G). Because the abundance of female crab was below threshold, the Bristol Bay red king crab
fishery was closed in 1994, as was the fishery for Tanner crab in Zone 1 east of 163 ° West longitude. The red
king crab fishery remained closed in 1995, as the 1995 NMFS survey indicated a female stock size at or below
threshold. The Bristol Bay red king crab stock continues to suffer from a long period of low recruitment. The
near term prospects for the Bristol Bay red king crab stock are poor.
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2.2.3.2 Tanner Crab

The eastern Bering Sea Tanner crab (C. bairdi) stock is currently at very low abundance. The 1995 NMFS
bottom trawl survey indicated relatively low levels of juveniles, pre-recruits, females, and large males. The 1995
Tanner crab season produced oaly 4.5 million pounds for the 196 vessels participating. This is the lowest catch
since the fishery reopened in 1988, The stock is currently at historic low levels.

The Bering Sea Tanner stock hias undergone two large fluctuations. Catches increased from 5 million pounds
in 1965 to over 236 million pounds in 1980. The 1980 peak caich was followed by a collapse resulting in low
landings (<0.5 million 1bs) from 1981-1985, and finally no fichery in 1986 and 1987. The fishery reopened in
1988, and landings increased to over 51 million pounds in 1991. A decline followed, with landings reduced to
the point where no fishery is expected to occur in 1996.

2234 Snow Crab

Catch of Bering Sea saow crab (C. opilio) increased from under I million pounds in 1974 to over 315 million
pounds in 1992, The 1992 peak catch was followed by reduced Jandings thereafter. The stock is currently at low
abundance, but is expected to increase in coming years. The 1995 NMFES bottom traw] survey indicated relatively
low levels of large male crab. However, the survey indicated an 88% increase in the mumbers of pre-recruits, and
a 44% increase in the number of large females. These promising signs indicate strong recruitment in the next few
years. The 1996 opilio fishery opens on January 15 with a preseason guideline harvest level of 50.7 million

pounds.
224 lig Gear

At the present tme, the only major target of the BSAI jig fishery is Pacific cod. However, fishermen have
expressed interest in expanding jig target fisheries to include halibut, rockfish, and Atka mackerel.

23 Gear information
23.1 Impacts of Fishing Gear on Benthic Habitat

Studies on the potential effects of trawls, longlines, and pots as they may relate to benthic habitat are summarized
below.

2.31.1 Trawl Gear

Jopes (1992) provides an overview of available knowledge on impacts of bottom trawling ca the benthic
environment For his review, bottom trawling includes otter trawls, beam trawls, dredges, and Danish seines.
Jones categorizes the ways in which trawling can disrupt the habitat: (1) scraping and plowing the sea-floor, (2)
sediment re-suspension, (3) damaging or removing non-target benthic organisms, and (4) dumping of processing
waste, Evidence of trawling, such as furrows from the traw! doors, varies in its depth into the sea-floor and its
duration depending upon the “softness” of the bottom being trawled. In terms of sediment re-suspension, the
report notes that there are two facets to this issue: (1) increased, and usually temporary turbidity, and (2) vertical
redistribution of sediment layers. Both of these results of bottom disturbance by trawl gear were noted to vary
in their duration, primarily dependent upon the depths at which they occurred. The report also concludes that;
“From the work performed under the aegis of ICES, it would appear that beam trawls, otter trawls, and dredges
are all basically similar in their effects. Generally, the heavier the gear in contact with the seabed, the greater the
damage. The effects vary greatly, depending on the amount of gear contact with the bottom, together with the
depth, nature of the seabed, and the strengths of the currents or ides. The removal of the macrobenthos has
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variable effects. In shallow water areas where the damage is intermittent, recolonization soon occurs. However,
where the macrobenthos is substantially removed and recovery is not permitted, the change is permanen: . . . The
evidence is that bottom trawling has an impact on the cavironment, but that the extent and duration of that impact
varies depending on local conditions.”

Another review of the impacts of trawling on the seabed and benthic community (Thompson 1993) concludes
that: “it is clear that trawliog can impact both the scabed and the benthic community. The extent of these
impacts depends on the weight of the gear, the towing speed, the nature of the bottom sediments, and the
strengths of tides and currents. Bottom trawl doors leave scars on the seabed that can last for minutes, hours,
or years. Trawis can damage benthic organisms, thereby causing changes in community species composition and
population age structure, but perhaps also leading to an increase in the availability of forage for commerciat
species. Whether changes in community species conaposition would tend to come at the expense of commercially
important species such as crab is difficult to determine.”

The following excerpt from the groundfish plan teams Ecosystems Considerations Chapter (NPFMC 1994),
discusses observations of habitat impacts in the Gulf of Alaska “Substrate indentations caused by trawl doors

were common at many of the dive sites in subroersible stdies conducted by the NMFS Auke Bay Lab. The depth
of the indentations ranged from a few inches on hard, pebble substrate to three feet on soft sand. Trawl marks
were numerous on hard substrate. No obvious differences were poticed in kinds or amounts of fauna and flora
within or without the traw] paths. Traw] marks were also common at some soft bottom sites off Yakutat (videos
shown at councit meeting in Sitka). These marks were probably of recent origin because silt had not filled in the
furrows dug by the trawl doors. and displaced habitat was evident — boulders and cobble were displaced, silt was
brushed off the habitat, and flora were knocked down or missing. Displaced habitat and flora between the trawl
door marks were obvious at these sites.”

2.3.1.2 Longline Gear

Very little information regarding the impacts of longlining on benthic habitat. Observations of halibut longline
gear were made by NMFS scientists during submersible dives off southeast Alaska provide some information
(NPFMC 1992). The following is a summary of these observations: “Setline gear often lies slack on the sea-
floor and meanders considerably along the bottom. During the retrieval process, the line sweeps the bottom for
considerable distances before lifting off the bottom. It snags on whatever objects are in its path, including rocks
and carals. Smaller rocks are upended, hard corals are broken, and soft corals appear unaffected by the passing
line. Invertebrates and other light weight objects are dislodged and pass over or under the lipe. Fish, notably
halibut, frequently moved the groundline pumerous feet along the bottom and up into the water column during
escape runs disturbing objects in their path. This line motion was noted for distances of 50 feet of more on either
side of the hooked figh.”

2.3.1.4 Pot and Jig Gear
Pot gear may impact habitat by sediment resuspension and upending small rocks, shells, ascidians, bryozoans,
and other bottom structure during the process of setting and retrieving pots; however, no literature regarding

these impacts could be found. Similarly, no information on jig gear impacts to habitat was available in the
literarure.

24 Mesh Regulations for Trawl Gear
All fishing gears are selective to some extent and result in fish of certain sizes being caught more readily than

athers (Ricker 1975). The extent of gear selectivity may be determined by propertics of the fish. properties of
the gear, fishing method, and fishing area characteristics. In general, selectivity of trawl nets occurs in the codend
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portion of trawl nets. Some selection also occurs in the forward portion of the net as fish escape during a tow.
For a particular mesh size or configuration, a selectivity curve describes the relation between retention and fish
size; that is, at a given length, the propartion of the fish that are retained. Variables affecting selectivity include
adjustments in mesh size, shape, construction, as well as operational factors.

Prior to 1996, minimum mesh size regulations had not been implemented under the BSAI FMP for the trawl
fisheries off Alaska, and fishermen had been able to select any mesh size and configure the codend in 2any manner
desired. Codends were usually made of muitiple layers of kmotted polyethylene netting. To resist bursting when
loaded, it was necessary to use two, or even three, layers of uetting in each codend. In addition, for greater
strength, the twines used in the petting were typically doubled. The most common codend mesh sizes were around
4 inches stretched measure, hung in a diamond configuration. Because mesh openings of each layer inevitably
do not line up, actual mesh openings of multi-layer nets are quite small, resulting in capture of both large and
small sized fish. Undersized fish must be sarted out before they encounter the processing machinery. If the shore
plant or catcher/processor has a fish meal plant, then the umdersized fish can join the processing wastes and be
made into a relatively low value meal product When production exceeds the meal plant’s capacity, or in the case
of a catcher/processor without a fish meal plant, undersize fish are discarded.

Codends used in the recent Pacific cod trawl fishery have measured 4.0" to 5.5" mesh. A sampliag of codend
mesh sizes from 13 vessels participating in the 1993 Bering Sea cod fishery indicated the following usage: 31%
used 4.0" mesh, 23% used 4.5" mesh, 31% used 5.0" mesh, and 15% used 5.5" mesh (Methot et al. 1994).
Proportion of diamond/square mesh and single/double layer codends was not reported. However, public
testimony to the Council in 1993 indicated that most vessels were using diamond mesh in the Pacific cod hshery.

In June 1993, as part of the decision on Pacific cod allocation (BSAI Amendment 24), the Council directed staff
to begin study of a regulatory amendment (o require a minimum 8" mesh size requirement for trawl vessels
participating in the BSAl trawi cod fishery. At its meeting in September 1994, the Council voted to recommend
minimum mesh sizes and configurations for the Pecific cod, pollock, and rock sole traw] fisheries. A 6" minimum
mesh size was adopted for the rock sole and Pacific cod fisheries, and a 3.25" minimum mesh size was adopted
for pollock fisheries. These mesh sizes are between-knot measurements, also known as the stretched measure
hole size. Fishermen would be required to modify trawl codends to have a top panel of single [ayer square or
diamond mesh that meet or exceed regulation size. At the present time, it is uncertain whether these mesh
regulations will be in place by the end of 1996.

24,1 Effects of Mesh Regulations on Catch and Discard of Pacific Cod

The proposed mesh regulation may reduce catch rates of Pacific cod in a directed trawi fishery. The EA/RIR
analysis for mesh regulations suggested that the proposed mesh sizes may reduce catch of small fish, as the 50%
selection size for 6” square mesh is 65 cm. However, analysis using selectivity of Pacific cod based on
morphology suggested that a 6" mesh may not result in reduced catch of small fish. On the other hand, 6" single
layer mesh has larger holes in the web than curremly in use, and one would expect a reduction in discards under
the proposed §" mesh size.

Becanse mesh regulations are also proposed for the pollock and rock sole fisheries, discarding of Pacific cod may
also be reduced in these fisheries as well. In other words, less Pacific cod would be discarded from the pollock
and rock sole fisheries, because fewer Pacific cod may be retained under the proposed mesh sizes for these
fisheries. Overall discarding rates of these and other species may be reduced just because fewer small fish may
be retained.

It should be noted that variations in year-class strength, and possibly areas fished, can affect discard rates. For
example, preiiminary analysis suggested that discarding of pollock was high in 1992 due to a strong 1989 year-
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class in the Bering Sea, particularly in the northern areas where juveniles aggregate. At the other extreme, during
years of poor recruitment, catch rates of smalt fish may be much reduced. As such, year to year variations in
bycatch rates may be expected One potential drawback of regulating mesh size would be to remove some
flexibitity fishermen have to take advantage of (or avoid) a certain year class of fish.

242 Escapement Mortality of Pacific Cod from Trawls

Escapement mortality is the amount of fish that may die after encountering fishing gear. Mortality of fish
escaping from trawd gear through a codend may range from none to 100%, and may depend on numerous factors
inchxfing fish species, tow size and ciration, and the size and type of mesh used (square or diamond). Mortality
can occur due to contusions, a build-up of lactic acid. scale loss and mucus removal, and skin darnage due to
abrasion and collision with pet walls. Although escapement mortality may occur at some fevel in (be current
fisheries, an increase in mesh size, combined with increased effort, may filter more small fish through rawl
codends. Escapement mortality may offset any potential gains in yield and spawning biomass-per-recruit.

Research methodotogy for testing escapement mortality is in the developmental stage. Several methods have beea
tried, including towed codend simulators, covered codend transfer cages, and more recently, remotely released
codends. Studies may or may not include holding fish in cages for extended periods to determine effects of
delayed mortality. The experimental method used may also contribute to the different results obtained by these
studies (Sangster 1992). Results from experiments not conducted under commercial fishing conditions remain
of questiopable value, A literature review of gadoid escapement mortality is provided below.

Efanov and Istomin (1988) investigated the immedrate mortality of Alaskan pollock that had passed through a
50 mm diamond mesh codend. Of 15 bauls tested, only three hauls contained pollock that had died due to
immediate mortality from escaping through the mesh. A total of 1,615 pollock were tested with only 27 pollock
dead after passing through codend meshes. This study indicates that escapement mortality may be very low for
Alaskan pollock, however, the study did not measure if any delayed mortality could occur due to stress, discase,
predation, or other factors. Another unknown when relating this study to actual fishing conditions is the
difference in catch rates. Escapement mortality can be related to the amount of physical damage and
physiclogical stress associated with escaping codends (Main and Sangster 1988), and pollock escaping from a
full codend could potentially be extruded under force, causing stress and scale loss resulting in delayed mortality,
and therefore have higher escapement mortality rates than estimated by this study.

Soldal et al. (1993) tested the vulnerability of saithe (Pollachius virens), cod, and haddock to gear damage with
laboratory and field studies. In the iaboratory, net injuries were simulated by removing a relatively small amount
of scales and mucous from the fish. Cod and haddock were also physicatly exhausted by swimming in a treadmill.
[mmediate mortality was observed for haddock (about 10%), but not for cod and saithe. Delayed mortality of
about 10%, caused by infections, was observed for saithe and haddock, and to a lesser extent cod. Field
experiments consisted of holding fish in underwater pens after they had passed through a trawl codend fished at
towmg speeds of about 3.7 knots. Two trials were made using 135 mm stretched diamond mesh in the codend.
In the first trail, 340 haddock were beld in cages for 16 days, of which 22 died (6.5%). The second trial consisted
of 116 haddock held for 15 days with only one death (0.9%). Three trials of control group haddock (127-146
fish per trial) resulted in higher mortality (20.3%) after 12 to 15 days. These field trials using bottom trawl
cavght haddock appear to support the low mortality rates observed in the laboratory.

Main and Sangster (1988) tested both immediate and delayed mortality of haddock, whiting, and cod escaping
from 70 and 80 mm (stretched measure) diamond and square mesh codends in 1985, 1986, and 1987. They also
measured scale loss as a potential indicator of delayed mortality. Fish escaping from trawls were captured by
divers and kept in underwater cages for extended periods, and examined and fed daily by divers. Low sample
sizes preclude drawing conclusions from species other than haddock. Results indicated mortality of haddock
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escaping from diamond mesh codends may be high: 33% of the 56 haddock tested died after 11 days in 1985,
82% of the 28 tested died after 108 days in 1986, and 100% of the 46 haddock died after 52 days in 1987. None
of the control group fish, which were captured by hook and line and transferred by divers to cages, died during
the duration of the study. Delayed martality of escapees may be somewhat attributable to scale loss, as this study
indicated thar haddock passing through codends lost about half of their scales on average. These studies indicate
that the mortality of haddock escaping from codends may be rather high, particularly delayed mortality.

25 Day/Night Differences in PSC Bycatch Rates for the Pacific Cod Trawi Fishery

Research has shown that halibut and crab bycatch in the Pacific cod trawl fishery is higher at night than in the
daytime. Analysis of 1986 and 1987 Bering Sea JV bottom trawl fisheries indicated day/might differences in
halibut bycatch rates due to changes in relative abundance of target species and halibut (Adlerstein 1991),
Walleye pollock and yellowfin sole catches were, more often than not, associated with lower bycatch rates at
night, whereas catches of Pacific cod and rock sole tended to be associated with higher bycatch rates at night.
Analysis of 1990 Bering Sea domestic bottom trawl fisheries indicated that bycatch of halibut would be reduced
if night trawling was banned for Pacific cod in particular (Adlerstein 1992). Halibut bycatch rates were higher
at night for all areas and months examired. For example, in area 511, the average halibut bycaich rate at night
was 1.61 times the day rate observed in the directed trawl fishery for Pacific cod. Further analysis of the 1990
domestic traw] fisheries in arez 511 indicated that day-only trawling may reduce total halibut bycatch by 13%,
the bycatch of king crab by 13% and Tanner crab by 16% (Adlerstein and Trumble 1993).

2.6 Impacts of Fishing oo Spawning Stocks

A review of information available on the effects of fishing on spawning cod stocks was provided in the EA/RIR
for amendment 24 (NPFMC 1993). The following excerpt from the document provides a summary. “For cod
there is no recorded evidence thas fishing during spawning periods affects the spawning habitat in a negative
manoer or thar fishing in other periods of the year will result in better survival of the spawned eggs. Thus, there
is litle if any substantial evidence supporting the claim that fishing by trawls during the spawning season
damages survival of the spawning products or that such removals are more damaging that taking fish during other
periods of the year.” No new information is available on this subject.

27 Environmental Impacts of the Alternatives

The environmenial impacts generally associated with fishery management actions are effects resulting from (1)
harvest of fish stocks which may result in changes in food availability to predators and scavengers, changes in
the population structure of target fish stocks, and changes in marine ecosystem community structure; (2) changes
in the physical and biological structure of the marine environment as a result of fishing practices (e.g., effects of
gear use and fish processing discards); and, (3) entanglement/entrapment of non-target organisms in inactive or
active fishing gear.

A summary of the effects of the annual groundfish TACs on the biological environment and associated impacts
ot marine mammals, seabirds, and other threatened or endangered species is presented in the final EA for the
annual groundfish TAC specifications.

Pacific Cod Caich and TAC

Under any of the alternatives being considered in this analysis, the TAC for Pacific cod would continue to be
monitored and the fishery closed, as is currently done, upon attainment of that TAC. Some alternatives under
consideration, such as those which allocate 2 significantly higher percentage of the TAC to either trawl or fixed
gear (relative to their current percentage allocation), could result in an underharvest of the cod TAC. This would

25


http:p1cx::essi.Dg
http:scavenge.rs

be due to aurrent halibut PSC constraints an the longline and traw] fisheries, though it should be noted that some
of the balance could be taken up by increased harvests from pot gear. Unless current halibut PSC caps for
longline and trawl gear are adjusted, any major change in the atlocation percentages would have this result, which
would not be considered an adverse impact.

A reduction in the current allocation to trawl gear could shift effort into other groundfish fisheries, though the
direction and magnitude of this effort are not quantifiable. A large reduction in the allocation to trawl gear could
impact that sector’s ability to prosecute other groundfish fisheries, due to certain amounts of cod being necessary
as bycatch in those other groundfish fisheries. These scenarios are discussed further in Chapter 5, and in any case
are not seen to have any significant biological implications for Pacific cod, or other groundfish species.

Discard rates of cod vary significantly between gear types and delivery modes in the cod fisheries. For example,
overall discards of cod are higher in the trawl fisheries than in the fixed gear fishenies, and there is a further
difference in discard rates between catcher vessels and catcher/processor vessels which trawl for cod. These
differences are detziled and further discussed in Chapter 3. In biological terms, any and atl discards are counted
against the overall TAC and are not considered to present any biological or conservation concems. The Council
is currently considering, under a separate plan amendment, a mandatory reteation and utilization requirement for
Pacific cod and other fisheries 1n the BSAL

Bycatch of Prohibited Speci

Related to the above discussion is the issue of halibut and other PSC species bycarch in the various Pacific cod
fisherics. Halibut PSC caps are set in the BSAI FMP, and in regulation, for both irawl and longline gear, while
pot and jig gear are exempt from those caps. This analysis assumes those PSC caps would be in place at their
current levels. Any change in the PSC caps, to accommodate a change in the allocation of cod, for example,
would require a scparate FMP amendment and is beyond the scope of this analysis. Depending on which
alternative is chosen, the necessary halibut PSC to fully prosecute the cod fisheries could go up or down. An
increase in the trawl aliocation of cod would likely require an overall increase in the caps for the trawl sector,
while an increase in the allocation to fixed gear may aliow a decrease in the overall caps because the bycaich
mortality is less with fixed gear.

If the fixed gear allocation is increased and the PSC cap remains unchanged, pot gear could take the incremental
increase of cod by fixed gear without altering the PSC caps. The magnitude of an increased allocation to fixed
gear, coupled with the unkmown ability of pot gear to take that extra fish, would determine to what extent this
scenario would occur. In any case, PSC caps would remain in place, at some level, and none of the alternarives
is therefore considered to present any adverse biological impacts with regard to halibut.

Similarly, salmon and crab bycaich could be affected by a change from the current allocation percentages. To
the extent that fixed gear (both pot and longline) have minimal mortality of those species associated with their
use, any alternative which increases the fixed gear allocation has the potential to reduce overatl bycatch mortality
of crab and salmon.  However, in the case of crab, bycatch is very high in the pot fisheries, particularly for opilio
and king crab species (higher, in fact, than trawl gear). We were unsble to ascertain a definitive mortality rate
associated with pot bycatch of crab for purposes of this analysis, however, so it is unknown 1o what extent a
change in the gear allocations would affect the relative bycatch mortality of crab,

Salmon bycaich in the cod fisheries is relatively low compared to other trawl fisheries, such as pollock, and the
amounts currently being taken are not considered to present a biological concern. Crab bycatch in the trawi
fisheries is a current concemn, given the depressed status of king and Tanner crab stocks in the BSAIL Crab
bycatch caps are currently in place for those fisheries, however, and those caps are being evaluated as part of a
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separate plan amendment analysis of crab protection measures. These crab PSC caps have the potential to
coonstrain the cod trawl fisheries, regardiess of the cod allocation percentage assigned to that sector.

Benthic Di by Fishing G

As was summarized earlier in this chapter, each of the gear types being considered (with the exception of jig gear)
has the potential to adversely impact the benthic environment. Pot gear has the potential to crush bottom flora
and fauma as it is set upon the bottom, and it has the potential to ghost fish for extended periods of time when pots
are lost. Longline gear has similar, though reduced, impacts. Traw{ gear is commonly associated with impacts
to the benthic environment, particularly in fisheries, such as cod, where it is deployed on or near the bottom.
However, no studies to date have quantified the exact nature or magnitude of that benthic disturbance, or what
the “downstreamn” implications of such disturbance are to the ecosystem. This is the case for trawl as well as
longline and pot gear. To the extenr that trawl vessels would shift effort into other fisheries if their allocation of
cod is reduced, the overall amount of traw] effort might remain unchanged.

Endangered or threatened species in the BS Al include several species of whales, Steller sea lions, and short-tailed
albatross. Steller sea lions do prey on Pacific cod, though none of the alternatives would be expected to reduce
the availability of cod as a prey species. In terms of direct interactions with gear, the original analysis for
Amendment 24 noted that such interactions are more likely with rawl gear than other gear types, though
incidental takes are minimal and are monitored separately under regulations pertaining to the incidental take of
manne mammals.

Interaction between killer whales and longline fishenies is an i1ssue which has been raised in the context of this
and other management actions recently being considered by the Councii. Information from the NMFS Protected
Resources Management Division (PRMD) indicates that killer whale predation is a factor in the sablefish and
turbot longiine fisheries, with 79 deterrences and 1 lethal take in the sablefish longline fisheries between 1990
and 1993. The turbot fisheries experienced over 300 deterrences during that same period, while longline Pacific
cod fisheries had only 13. Rescarch and observation both indicate that killer whales exhibit selective feeding
practices, and target sablefish and turbot on longline gear, while tending to avoid Pacific cod. None of the
alternatives therefore is expected to create any adverse impacts relative to gear interactions with marine mammals.

Seabird interactions have also been raised as an issue of concern with longline gear, particularly with regard to
short-tailed albatross, an endangered species. Similar to the killer whales however, this interaction has not been
a significant problem in the Pacific cod longline fisheries. This may be due to differences in the physical nature
of the gear, where sablefish longline set-ups tend to sink much slower through the water column, thereby
affording a greater opportunity for interactions with sea birds (Grossman, PRMD, Persanal Communication).
However, under the current PSC caps, any increase in the fixed gear share of Pacific cod would likely be taken
by pot gear anyway. Furthermore, to the extent bycatch of short-tailed aibatross in longline fisheries ever
becomes a problem, it would likely impact the fishery the same regardless of the percentage allocatior of Pacific
cod.

None of the alternatives under consideration is likely to have any adverse impact on endangered or threatened
species or on marine mammals.
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Coastal Zon¢ Magagement Act

Implementation of any of the alternatives in this analysis would be conducted in a2 manper consistent, 10 the
maximum extent practicable, with the Alaska Coastal Management Program within the meaning of Section
30{c)(1) of the Coastal Zone Management Act (CZMA) of 1972 and its implemerting regulations.

Findige of No Sienificant FONSI

Naoe of the alternatives under consideration is likely to significantly affect the quality of the human epvironment,
and the preparation of an Environmental Impact Statement (EIS) for the proposed action is pot required by
Section 102(2){(c) of the NEPA or its implementing regulations.

Assistant Admmistrator for Fisheries Date
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30 HISTORICAL FISHERY DATA

This chapter will provide an historical overview of the Bering Sea and Aleutian Island groundfish fisheries for
the years 1992 through 1995. The most detail will be provided for fishericy that target Pacific cod or take
significant amounts of Pacific cod as bycatch. Target fisheries for Pacific cod will include the longline, pot, rawl
catcher vessel, trawl camcher processors, and jig. All Pacific cod catch is reported in the tables contained in
Chapter 3.

The catch of Pacific cod by jig gear will be discussed only briefly, becanse none of the alternatives selected by
the Council would change their current allocation. Also, vessels in the jig fleet are not currently constrained by
their portion of the TAC or by halibut mortality caps.

The chapter will be divided into several major sections. The first section will focus on the historical catch and
bycatch of groumdfish by fishery. A brief summary of TACs is included for the Pacific cod fisheries, and if the
TAC was not anained, an explanation is provided. PSC bycatch and bycakch rates including halibut mortality,
red king crab bycatch, C. opilio bycatch, and C. bairdi bycatch are then discussed. Information on the products
produced by the processors is discussed next Ex-vesse] and ex-processor prices are also presented. Gross
revenue is calculated using the product price and production information. The next section provides information
on the 1995 catch by vessel in the various limited entry programs. This will include the Council's proposed
license limitation program, even though that program has not yet been approved by the Secretary of Commerce.
Because observer coverage is an important element in determining bycatch rates, a separate section will show the
observer coverage levels for various fisheries and vessel classes. A section then briefly discusses empiloyment
by each industry sector. A discussion of tax structures within potentiafly affected boroughs and communities is
included next Finally, a sunmary of the chapter is provided. .

3.1 Histarical Catch and Groundfish Bycatch Data

Harvest data for the groundfish fleet operating off Alaska's coast are collected using Weekly Production Reports
(WPR), Groundfish Observer Program data (NORPAC), and Alaska Department of Fish and Game fish tickets.
Each of these data sources are needed to develop a fishing history at the catching vessel level, However, even
when all three sources are incorporated, not all caich can be traced back to the harvest vessel. This is especially
true for catcher vessels delivering to at-se2 motherships when the haul is unobserved.

The official total caich estimate used by the NMFS Alaska Regional Office (AKR) for in-season management
of (he fisherics is called blend data. As the name implies, it is a blend of the "best" data from the WPR and In-
season Observer reports. In-season observer reports are data subminted 10 AKR by observers on a weekly basis.
These data have not been edited completely, and the observer has not been debriefed. Blend data have been
calculated for the years 1992-95, and will serve as the baseline for developing the total calch estimates used in

this analysis. ,

Blend data are reported at the processor level. This means that a separate record is included for the total round
weight of each species that was retained or discarded by processor, week ending date, gear, and NMFS
management area. When processors take deliveries from several harvesting vessels during a week, the
information on how much fish was caught by each vessel is lost This is often the case when catch is delivered
to shoreside processors or motherships. To construct a data set which contains information on both the
harvesting vessels and processors, the blend data must be supplemented with fish ticket and NORPAC data. The
catch reparted in fish tickets for shore plants and motherships operating inside state waters was adjusted to equal
the blend data total by week, pear, species, and target fishery. A similar process was used to adjust the NORPAC
dara for harvesting vessely delivering to motherships operating outside of state waters, NORPAC data were used
because processors are not required to submit fish tickets to the State of Alaska if they operale outside Siate
waters,
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Weekly Production Reports are data sets that list the total amount of cach product produced by a processor.
While these data are an integral part of the blend data calculation, they are also the scurce of product information
used in this document. A weakmess of this study and the WPR data in general, is that shoreside processors and
motherships which take deliveries from vessels using different gear types, in a week, do pot repon the producis
produced by the gear that was used to harvest the fish. [t is reported that processars pay different prices for fish
caught with fixed gear versus trawl gear. Becanse the processor pays more or less for fish based or gear used
for the harvest, it is sssumed that the fish goes into different products, or products which have different levels
of quality. These flows can not be traced back through the WPR data. This makes it impossible to aggregate
products by the target fishery definitions in this paper or by harvest vessel classes. Therefore, this paper
estimates the amount of product that was produced from each fishery, and the gross revenue attributed to vessel
classes that deliver their catch onshore.

3.1.1 Bering Sea/Aleutian Islands Total Catch

This section reports the total catch of Pacific cod in the BSAI for the years 1992-95. Blend data were aggregated
to determine the total catch for the longline, pot, trawl catcher vessel, rawl catcher processor fleets, regardless
of whether Pacific cod was the target species. These groups, along with the jig fleet, will be directly impacted
by any reallocation of the BSAI Pacific cod TAC.

Tabie 3.1 Total Pacific Cod Catch in all Fisheries

Metric Tons Percent of Pacific Cod Catch
Year |Longline Pot  Trawl Trawi Total |Loogline Pt  Trawl Trawl  Total
Ccv Cp CV CP

1995 | 94,163 18,782 50,208 68,537 231,690| 40.64% 8.11% 21.67% 29.58% 100.00%
1994 | 87.139 8236 43592 56,156 195124 44.66% 4.22% 22.34% 28.78% 100.00%
1993 | 66,153 2,098 41,045 57,799 167,095| 39.59% 1.26% 24.56% 34.59% 100.00%
1992 | 102,674 13,681 30,190 60,187 206,130| 49.52% 6.64% 14.65% 29.20% 100.00%
Description of table: This table reports the metric toas of Pacific cod caught in the years 1992-95
by vessel/gear type. Both retained and discarded catch are included. The percent portion of the table
reports the percent of the total Pacific cod canght by each vessel/gear type. For example, in 1995
Jongline vessels harvested 40.64% of all Pacific cod caught in the BSAL

Source: NMFS Blend data 1992-95

Longline vessels barvested 94,163 mt of the 231,690 mt of Pacific cod taken from the BSAI in 1995. The
longline fleet accoumted for 40.64% of the total. Their total catch of cod was lower in 1994 (87,139 mt), but they
caught a greater percentage of the BSAI cod (44.66%). Lougline vessels typically harvested between 40% and
50% of the BSAI cod between 1992-95.

Vessels harvesting cod with pot gear share the fixed gear portion of the TAC with longliners. Declines in the
BSAI crab stocks bave prompted pot fishermen to seek out alternatives to their traditional crab fisheries. Cod
is the primary groundfist alternative for the pot boats, Increases in cod caught with pot gear are reporied in 1995
when compared to the years 1992-94. These increases in pot caught cod reduce the amount available to longline
vessels, because they share the fixed gear allocation. In terms of reported catch, the pot fleets cod harvest
increased from 8,236 mt in 1994 to 18,782 mt in 1995. Their percent of the total BSAIJ cod carch also about
doubled from 1994 to 1995. The pot fleet caught 4.22% of the cod taken in 1994 and 8.11% in 1995.

Receat growth in the pot fleet’s cod harvest has prompted members of industry to request that the available
information on the 1996 be included in this document  Anecdotal information presented at the Council's April.
1996 meeting, indicated that the pot cod catch was considerably higher in the first part of 1996 than it was in
1995. To confirm this information the 1996 blend data was queried. As of April 25, 1996, there were 11,905
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mt of BSAI Pacific cod caught with pot gear. Only 7,791 mt of pot cod were harvested through April 29, 1995,
The increass from 1995 1o 1996 is slightly more than 50 percent. Projecting that increass out for the entire year
would result in 28,700 mt of pot cod being harvested in 1996.

Summing the percent of catch taken by the pot and longline fleets yields the total for fixed gear. Currently they
are allocated 44% of the TAC. In both 1994 and 1995 they took about 49% of the total catch. Their actual catch
wag greater than their initial 44% allocation, because part of the trawl apportionment was reallocated to fixed gear
by the Regional Director.

The trawl portion of the TAC is shared by catcher vessels and caicher processors. Combined these groups are
allocated 54% of the BSAI cod TAC, Because of the halibut mortality cap, rawl vessels have not been able to
harvest their 54% allocation in either 1994 or 1995. In 1994, carcher vessels reported catching 43,592 mut, or
2234% of the total. Catcher processors caught 56,156 mt of cod during 1994. Both groups increased their cod
catch in 1995. The caicher vessels caugiu an additional 6,616 mt., and the catcher processars increased their catch
by 12,381 mt.

Trawl fisheries have reached their Pacific cod halibut mortality cap in each of the years 199295, They were
subsequently closed to directed Pacific cod fishing before 1aking all the TAC available to them. The book and
tine fishery for Pacific cod was first closed before taking their quota, due t halibur mortality, in 1995. This was
the only year between 1992 and 1995 that the BSAI Pacific cod TAC was not taken. Trawl] vessels reached their
halitng mortality cap and were closed to directed fishing for Pacific cod on October 28. Their unharvested quota
was then reallocated to the fixed gear fleet by the Regional Director of NMES on November 3. This additional
quota allowed the hook and line fleet to fish until December 11, when their fishery was also closed due to halibut
mortality. The pot and jig fishery was allowed to continue to fish but were unable to take the 18,310 mt
remainder of the 250,000 ton Pacific cod TAC.

3.1.2 Total Cod Catch When Pacific Cod was the Target Fishery

This section examines only cod catch while engaged in cod targes fishing. For fixed gear sectors this catch will
almost equal the total catch shown in Table 3.1. In contrast, traw} sectors take significant amounts of cod as
bycatch in other groundfish targets.

The catch of Pacific cod in the longline fishery was 101,718 tons in 1992 (Table 3.2). This total dropped to
65,981 tons in 1993, before returning to about 1992 levels in 1995. A similar tread existed in the Pacific cod
pot fishery, except the 1995 catch was well above the 1992 level. Trawl catcher vessels had their lowest ievel
of catch in 1992 at 20,019 tons, Their Pacific cod target catch increased during 1993 and 1994, and in 1994
reached 34,232 tons. 1995 saw a slight decline back to 30,608 tons. The wraw! catcher processor fleet had
similar catches in 1992 and 1995 at about the 28,000 ton level. Catch levels in 1993 and 1994 declined from

those reported in 1992,
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Table 3.2 Total Pacific cod Catch In Pacific Cod Target Fisheries

Metric Tons Percent of Total Pacific Cod Catch
Year |Longline Pot Trawl Trawl Total | Longline Pot Trawl  Trawl All
CvV CcP : CV CP

1995| 93955 18,716 30,608 28911 172,190 54.56% 10.87% 17.78% 16.79%  100.00%
1994| 87,051 8229 34232 14,702 144213| 60.36% S71% 23.74% 10.19%  100.00%

1993 65981 2,098 29687 25217 122983 5365% 171% 24.14% 20.50%  100.00%

1992 101,718 13,680 20,019 27983 IG;M% 8.37% 12.25% 17.13%  100.00%
Description of fable: This table reports the metric tons of Pacific cod caught in Pacific cod tarpet
fisheries for the years 1992-95 by vessel/gear type. Target fisheries are determined based op catch
composition by NMFS (i.e., when more cod was retained than any other species).  Both retained and
discarded catch are included. The percent portion of the table reports the percent of the Pacific cod
caught by each vessel/gear type compared to the total cod catch. For example in 1995, longline
vessels harvested 54.56% of the total cod caught in all cod target fisheries.

L Source: NMFS Blend data 1992-95

The longline sectar of the fixed gear fleet caught 54.56% of all cod canght when it was the target in 1995. The
pot fleet toak 10.87%. Trawl catcher vessels harvested 10.87% of the total cod taken when it was the target.
Trawl catcher processors took slightly less cod in the target fishery (16.79% of the total) than the trawl catcher

vessels.,

If the Pacific cod split for trawl vessels was based on the average catch in the target fishery over the last three
years, the catcher vessels would receive S8% of the trawl allocation and catcher processors 42%.

313 Total Cod Catch When Pacific Cod was oot the Target Fishery

Table 3.3 reports the catch of Pacific cod when cod was not the target fishery. This table is reported for
completeness. The numbers could be calculated by subtracting Table 3.2 from Table 3.1, in other words, by
subtracting the catch of cod in the Pacific cod target fishery from the total catch of Pacific cod in all fisheries.

This table reinforces the fact that the fixed gcarﬂeﬂ.catchmalmos:alloﬂhcircodinthc'hciﬂccodtarget
fishery. Trawl catcher processors, however, carch most of their cod as bycatch in other target fisheries. These
other fisheries are generally bottom pollock and flatfish.

Table 3.3. Total Pacific cod catch when Pacific cod was not the target fishery
Metric Tons Petcent of Group's Total Pacific Cod Caich
Year [Longline Pot Trawl CV_Trawl CP Total | Loagline Pot  Trawl CV Trawl! CP Al
1995 208 66 19,600 39,626 59,500 022% 035% 39.4% 57.82% 25.68%
1994 8 7 9.361 41,455 50911 0.10% 009% 2147% T73.82% 26.09%
1993 172 0 11358 32,581 44,112 026% 000% 27.67% S5637% 2640%
1992 354 1 10,172 32204 42,731 0.35% 0.01% 33.69% _ 53.51% 20.73%
DResaription of table: This table reports the metric tons of Pacific cod caught when Pacific cod was
not the target fishery for the years 1992-95 by vesscl/gear type. Both retained and discarded catch
are included. The percent portion of the table reports the percent of the Pacific cod caught by cach
vessel/gear type in their target cod fishery. For example in 1995, longline vessels harvested 0.22%
of their cod when Pacific cod was not the target fishery.

Sgurce: NMFS Blend data 1992-95
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3.14 Weekly Pacific Cod Target Catch in 1995

A figure for each Pacific cod target fishery that shows the catch per week and total catch of cod in 1995 has been
included in this section, They provide the reader with information on when each of the fisheries took place during
the year. Figure 3.] reports the catch of Pacific cod in the Peacific cod longline fishery. The fleet had fairly
coasistent catches in each week, about 4,000 tons, until the fishery was closed May 7 due to balibut mortality.
On September |, the fishery reopened and had weekly catches slightly less thae in the earty part of the year. The
fishery then closed again on October 16 when they had harvested their portion of the TAC, The fixed gear fishery
remained closed untii Novemnber 17, when the NMFS Regional Director reallocated 10,000 tons of cod from the
trawl fleet to the fixed gear fishery. The hook and line fleet was then closed for the last time on December 11,
because they reached their halibut mortality cap. When the season ended, the hook and line vessels had caught
almost 94,000 toas of cod.

Figure 3.2 depicts the weekly and total catch of Pacific cod in the Pacific cod pot fishery. The pot vessels share
the fixed gear Pacific cod TAC with the hook and line fleet. However, because they rely on crab for much of their
income, the majority of the fleet did not start fishing Pacific cod until about March, when crab seasons end. The
pot vessels then fished cod until the fixed gear TAC was takenr on October 16, Catch by week was more variable
in the pot fieet than the hook and line fleet  Caiches were largest in the mouths of April and May when weekly
catches were generally over 1,000 tons. From June until the end of the fishery, weekly catches were ofien in the
200 to 400 ton range,

The carch per week of Pacific cod by trawl catcher vessels in the Pacific cod target fishery is reported in Figure
3.3. The trawl portion of the Pacific cod TAC opened oa Jauary 20. Only small amounts of cod were taken as
target catch until the BSAI inshore pollock fishery closed on March 1. Effort then moved from the inshore
pollock fishery into the Pacific cod catcher vessel fishery. At this point, catch per week jumped from about 200
tons (o berween 3,000 and 6,000 tons per week. These levels of catch per week continued through the mouths
of March and April until the fishery was closed on April 24, The fishery was closed because the trawl fleet had
reached their halibut mortality cap. The fishery reopened for four days beginning October 25, when the remaining
100 tons of halibut mortality was made available to the trawl fishery, Only small amounts of catch were taken
during this time. The fishery closed with just over 31,000 tons baving been taken.

The trawl carcher processor fleet's cazch of Pacific cod in the Pacific cod target fishery is presented in Figure 3.4.
Like the catcher vessels, catcher processors couid begin fishing cod on Jannary 20. Most vessels chose to begin
the year fishing pollock. Most of these vessels would be classified as offshore and would switch to cod when the
offshore portion of the potlock TAC was harvested. This indeed was the case. When the offshore pollock fishery
closed on February 21, the catch of Pacific cod increased from about 200 tons per week to over 4,000 tons per
week. This level of catch continued for four weeks. The catch in the following weeks showed steady declines
unil the fishery was closed on April 24 due to the balibut mortality cap.

Information cn the pumber of vessels in each of the 1995 Pacific cod fisberies, and their average catch per week,
is provided in figures 3.5 through 3.8, This information will allow some rough calculations to be made on how
many boats would be nceded to catch the quota. Using the pot fishery as an example, Figure 3.6 indicates that,
in a pood week, pot vessels were averaging 40 tons of cod. Assuming the fixed gear fishery received 20,000
additional tons of cod in the upcoming allocation, and the halibut monality caps and bycaich rates of halibut were
unchanged, then all of the additional fixed gear allocation would go to pot gear. This is because the hook and line
fleet reached their halibut cap in 1995. I order for the pot vessels to harvest these 20,000 tons, they would need
to double thefr 1995 catch. With a catch rate of 40 tons per week, it would bave taken 470 vesse] weeks to caich
the 1995 quota. The additional 20,000 tons would increase the vessel weeks to 968, If each vessel fished cod
seven months a year, catching 40 mt per week, it would require 32 vessels to harvest the quota.



Figure 3.1 BSAI 1995 Cawch per Week and Total Catch of Pacific Cod Harvested with Longline
Gear in the Cod Target Fishery
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Figure 3.2 BSAI 1995 Catch per Week and Total Catch of Pacific Cod Harvested with Pot Gear
in the Cod Targes Fishery
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Figure 3.3 BSAI 1995 Catch per Week and Total Caich of Pacific Cod Harvested by Trawl

Catcher Vessels in the Cod Target Fishery
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Figure 3.4 BSAI 1955 Catch per Week and Total Cath of Pacific Cod Harvested by Teawl

Catcher Processors in the Cod Targer Fishery
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PCODLGL Fishery

Figure 3.5 BSAI 1995 Average Catch per Vessel of PCODLGL and Number of Vessels in the
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Figure 3.6 BSAI 1995 Average Caich per Vessel of PCODPOT and Number of Vessels in the
PCCDPOT Fishery
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3.2 Discards of Pacific Cod

The discarding of fish has become a sensitive issue in recent years. Discards are those fish that are thrown away
after being caught. Because of the increased emphasis placed on discards, this section will report the amount of
Pacific cod that was discarded by each sector for 1992-95. Like the catch discussion abave, a separate table will
be provided for total, target, and non-target Pacific cod discards. It is important to distinguish between discards
it target and non-target cod fisheries, because cod is often discarded at a higher rate in non-target fisheries. It
is reasonable for discards of cod to be higher when it was caught as bycarch, because the vessel may not have a
market for cod, or they may got be set up to process cod.

Proposals are currently being considered by the Council that would limit the amouat of fish that can legally be
discarded. The Improved Retention/Improved Uulization (IR/TU) program being analyzed by NMFS Alaska
Fshery Science Center economists is one such program. If regulations like IR/IU are put in place, the discard
rates in future years should be much lower, and would be confined o regulatory, as opposed to “economic,”
discards.

3.2.1 Total Pacific Cod Discards

Table 3.4 reports the total discards of Pacific cod in the BSAI (regardless of whether cod was the target species).
Discards are reported by the same vessel categories as catch was earlier. Longline vessels discarded 3,676 mt
of cod during 1995. This was up about 500 mt from their 1994 wtal. Comparing the percent of cod discarded
those two years shows only a slight increase in 1995. This is becanse the longline vessels caught more cod in
1995 than in 1994, and the increases in catch partially offset higher discards.

Pot Vessels discarded 311 mt of Pacific cod in 1995. This is about twice their 1994 discards (168 mt). The pot
fleer's discard rate was typically 2% or less. These levels of discard are the lowest of all the sectors.

Trawl vessels had higher discard rates than fixed gear vessels. Trawl catcher vessels discarded 9,085 mt of cod
during 1995. These discards accounted for 18.09% of their total cod catch. In 1994, rawl camcher vessels
discarded 5,035 mx of cod, or 11.55%. So, there was a substantial increase in discards between 1994 and 1995,
However, the 1995 levels were about equal those reported in 1993.

Table 3.4 Total Pacific Cod Discards
Metric Tons Percent of Group's Total Pacific Cod Catch
Year |Longline Pot Trawl CV_Traw! CP_Total | Longline _Pot _ Trawl CV Trawi CP___ All
1995 3,676 311 9,085 27,893 40,965 390% L66% 18.09% 40.70% 17.68%
1994 3.167 168 5035 24,670 33,040 3.63% 204% L1.55% 43.93% 16.93%
1993 4453 25 9,056 23,315 36.849 6.73% 1.2i% 2206% 40.34% 22.05%
1992 2,171 103 3480 18281 24034{ 2.13% 075% 11.53% 30.37% 11.66%
Description of table: This tabie reports the total amount of BSAI Pacific cod that was discarded.
The left hand side of the table lists the metric tons of Pacific cod that was discarded. The right hand
side of the table show the percent of the groups total catch that was discarded. For example, longline
vessels discarded 3.90% of the Pacific cod they caught, and in total, 17.68% of the Pacific cod
caught was discarded.
[ Source: NMFS Blend data 1992-95

Trawl catcher processors reporied the highest discard rates. We will see later that most of these discards occurred
when Pacific ood was not the target fishery. A total of 27,893 muof Pacific cod was discarded by trawl caicher
processors in 1995, This was up 3.223 mt from 1994, Trawl catcher processars also had the highest percentage
of cod discards. Between 1993 and 1995 they discarded over 40% of their total cod catch.
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Cod discards increased by more than 8,000 mt betwoen 1994 and 1995. Each sector contributed to this increase.
As discussed earlier, the longline, pot, trawl catcher vessels, and mawl catcher processors each reporied more
discards in 1995 than in 1994. Cod was discarded at a rate of 16.93% i 1994 and 17.68% in 1995.

322 Pacific Cod Discards When Pacific Cod Was The Target Species

When the resained amount of Pacific cod is greater thar the retained amount of amy other species, Pacific cod is
considered by NMFS to be the target species. This section reports the discards of Pacific cod when cod was the
targer fishery (Tabie 3.5). Typically these discards would be due to the fish being too small, damaged, or some
other factor that makes the fish unsaleable.

Table 3.5 Pacific Cod Discards in the Pacific Cod T; Fisheries
Metric Tons Percent of Groups Pacific Cod Catch (Target)
Year | Longline Pot Trawl CV_Trawl CP_ Total | Longline Pot TrawlCV TrawlCP  All
1995 3,546 245 2,728 3870 10389 3.77% 131% 391% 13.39% 6.03%
1994 3,151 161 2,901 2286 8499 13.62% 196% 8.47% 15.55% 5.89%
1993 4388 25 4582 2214 11210 665% 1.21% 15.44% 8.78% 9.11%
1992 1,868 103 1,110 2240 5321 184% 075% 5.54% 8.01% 3.26%
Description of table: This table reports the amount of BSAJ Pacific cod discards when Pacific cod
was the targes figshery. The left-hand side of the table lists the metric tons of Pacific cod that was
discarded. The right-hand side of the table show the percent of the groups total catch that was
discarded. For example, longline vessels discarded 3.77% of the Pacific cod they caught while
targeting cod 1n 1995, and in total, 6.03% of the Pacific cod caught while cod was the target was
discarded.

Source: NMEFS Blend data 1992-95

Most of the cod discards from the longline and pot gear vessels occurred in the cod target fishery. This is because
almost all of the cod catch cakes place when it is the target. In the catch sections above, the longline vessels
reparied catching 93,955 mt in the cod target fishery out of 94,163 mt total, in 1995. That same year fongline
discards in the cod targes fishery were 3,546 mt. A sotal of 3,676 mt of cod was discarded by longline fishermen
in 1995 (Table 3.4).

Unlike fixed gear vessels, trawlers discarded fewer cod when it was the target, Therefore, most of the trawlers’
discarded cod was caught as bycaich in the yellowfin sole, rock sole, other flatfish, and bottom poliock fisheries,
Should part of the allocation decision depend on the issue of discards, it is important to understand which
fisheries discard cod. Because NMFS accounts for bycatch peeds first, they will estimate the amount of cod
needed as bycatch in other targes fisheries later in the year. NMFS will then subtract those bycatch needs from
the TAC that is available 10 the directed cod fishery. The resulting amount will be made available to the directed
cod fishery. So, any reduction in the cod TAC available to the trawl fleet will likely come out of their directed
fishery, which has lower discard rates,

Trawl catcher vessels discarded 2,728 mt of cod during 1995. That same year trawl catcher processors discarded
3.870 mt. These discards accounted for 8.91% and 13.39% of the trawl catcher vessel and traw] catcher
processor fleets total cod catch, respectively. Traw! catcher vessels decreased the amouat of cod they discarded
between 1994 (2,901 mt) and 1995 (2,728 mt). However, because they caught less cod in the target fishery
during 1993, their rate of discards increased from 3.62% in 1994 t0 3.77% in 1995. Trawi catcher processors
exhibited the opposite rend. They had more discards (2,286 mt versus 3,870 mt), but a lower discard raze
(15.55% versus 13.39%).
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323 Pacific Cod Discards When Pacific Cod Was Not the Target Species

Table 3.6 reports Pacific cod discards when cod was not the target fishery. This table is included for
completeness. The metric tons of discards were calculated by subtracting the total Pacific cod discards from the
discards that occurred when cod was not the target fishery. The percentages were calculated by dividing the
metric tons of cod discards in the non-target Pacific cod fishery by the target cod catch in that fishery.

Table 3.6 Pacific Cod Discards in Non-Pacific Cod Target Fisheries

Metric Tons Percent of Group's Non-Target Pacific Cod Catch
Year | Longline Pot Trawl CV Trawl CP_ Towl |Loogline Pot  Trawl CV Trawl CP All
1995 130 66 6,357 24,022 30575 62.44% 100.00% 3243% 60.62% 51.39%
1994 16 7 2,134 22384 24,541] 18.00% 100.00% 2280% 54.00% 48.20%
1993 64 0 4474 21,101 25639] 37.33% 000% 3939% 64.76% 58.12%
1992 303 0 2,370 16,040 18713] 85.67% 3L30% 23.30% 49.31% 43.79%

Description pf tablg: This tabie reports the amount of BSAI Pacific cod discards when Pacific cod
was 0o the target fishery. The left hand side of the table lists the metric toms of Pacific cod that was
discarded. The right hand side of the table show the percent of the groups cod catch that was taken
in non-cod target fisheries and discarded. For example, longline vessels discarded 62.44% of the
Pacific cod they caught while targeting species other than cod in 1995, and ip total, 51.39% of the
Pacific cod canght while oot targeting cod was discarded.

Souce: NMFS Blend data 1992-95 |

Trawl catcher processors had the mast cod discards of any gear group. During 1995, they discarded 24,022 mt
of cod that was caught in non-cod targes fisheries. Those discards accounted for 60.62% of their total non-target
cach of cod. :

The fixed gear vessels had the smaliest amount of cod discards caught as bycatch. Their total discards in the non-
cod 1arges fisheries was 196 mt campared to trawl gears 30,379 mt. However, cod that was caught as bycatch
in the fixed gear fisheries was moare likely to be discarded.

3.3 Caich of Pacific Cod by Jig Gear

Figure 3.9 reporis the 1994 jig fleet’s tarpet caich and the number of vessels harvesting Pacific cod by moath.
Figue 3.10 reports the same information for 1995. May had the highest catch of cod in both years. Fourteen
vessels reported over 120 ton of cod catch during May of 1994. The 1995 catch during May reached almost 200
tons, with 11 vessels reporting. Reported catch during June was about 80 tons both years. In general, the jig fleet
reported less catch during the winter months. Because the jig flect is made up of small vessels, typically under
32', they often cannok fish when weather conditions are bad. Therefore, mast of the catch occurs between May
and October.
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34 Other Sources of Pacific Cod Mortality

Pacific cod is often used as bait in the BSAI crab fisheries. Crab fishermen obtain bait by purchasing it, or maagy
times they catch their own. Pacific cod taken 2s bycatch in the crab fishery is often used as bait. The sumber of
cod taken as bycatch in the C. bairdi, C. opilio and red king crab fisheries are reported for the years 1993 and
(994 (Tracy 1994 & 1995). An average weight of tep pounds per cod was used to convert rumber of fish into
metric tons. The estimated metric tons of bycatch for all fishertes was 8,452 mt in 1993, and 5,428 mt in 1994.

Units C. bairdi C. opilio Red King Crab

Year 1993 1994 1993 1994 1993 1994

Fish 712611 | 224600 | 1,068.150 [ 788200 | 82344 | 183.750
Est. Metric Tons | 3233 1,019 4.345 3,575 374 | 834

The amount of cod used as bait in the crab fisheries each year is unknown. Fisherman use different amounts of
cod depending on their target fishery and what has worked well for them in the past. Sotne fishermen may not
use any cod in a fishery, prefaring to use squid or herring. Other fishermen may use up to 20 pounds of cod per
pull. Based on this anecdotal information, we could assurne that 10 pounds of cod are used each time a crab pot
is pulled. The actual average may be high or lower. But using the 10 pound average, and the oumber of pots
pulled as reported by ADF&G, we can estirnate the amount of cod used as crab bait. In 1993, there were
approximatedy 2.7 million crab pots pulled in the BSAL Muttiplying the number of pots pulled by the ten pounds
of bait average yields just over 12,000 metric tons of bait. '

ADF&G fish tickets use delivery code "02" to report whole fish that were landed and used as bait The reported
landings of bait i metric tons are provided below for the years 1992-95. '

Year Hook & Line lig Pot Trawl Total

1995 270 120 207 363 961
1994 573 72 135 210 993
1993 408 9 192 754 1,363
1992 244 16 356 206 8§22
Total 1,495 218 893 1,532 4,139

The reported carch of whole cod for bait was 1,363 tons. This is about 1/10th the amount of cod that estimated
as being needed by crab fishermen above. Therefore, it is likely that much of cod used for bait in the BSAl is

unreported.
3.5 PSC Bycarh in Pacific Cod Target Fisheries

Traw] fisheries have reached their Pacific cod portion of the halibut mortality cap in each of the years 1992-95.
They were subsequently closed to directed Pacific cod fishing before taking all the TAC available to them. The
hook and Line fishery for Pacific cod was first closed before taking their quota, due to halibut mortality, in 1995.
This was the only year between 1992 and 1995 that the BSAI Pacific cod TAC was not taken.

During 1995, trawl vessels reached their halibut mortality cap and were closed to directed fishing for Pacific cod
on October 28. Their unharvested quota was then reallocated to the fixed gear fleet by the Regional Director of
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NMFS on November 3. This additional quota allowed the hook and line fleet to fish until December 11, when

their fishery was also closed due to halibut mortality. The pot and jig fishery was allowed 10 continue to fish b
were unable ¢o take the remainder of the 250,000 ton Pacific cod TAC. Because halibat mortality caps have been
a limiting factor for both the cod trawl and longline fisheries, a discussion of each sector’s catch is included in

section 3.5.1.

Crab bycaich is estimated by the National Marine Fisheries Service through the groundfish Observer Program.
Observer coverage depends on vessel length; 100% observers on vessels > 125 feet, 30% coverage on vessels
60-125 feet, and 0% coverage on vessels <60 feet. Shoreside processars have 100% coverage. 100% coverage
raeans that an observer is always onboard; it does not mean that every kaul or landing is observed.

Bycaich data for crab are available for the 1992-1995 groundfish trawl fisheries in the BSAI by target fishery
and regulatory areas. Crab byratch reported in this document is in number of animals (Table 3.8). The observer
data base categorizes crab bycatch into king crab, C. bairdi crab, and "other” crab categories. In the Bering Sea,
the "other” crab category is comprised almost eatirely of C. opilio crab.

The hycatch gumbers in this document may differ slightly from those reponed iz the drafts of BSAT FMP
Amendments 37 and 41. These discrepancies occur because different versions of the bycatch data base were

used.

Several laboratory and field studies have been conducted to determine the handling mortality of crab. These
studies were summarized and reported in BSAI FMP Amendments 37 apd 41. The rates used in those

amendments were; -

Gear Species Handling Mortality Rate for Crab
Trawl Red King Crab 80% .
Longline Red King Crab 3%
Longline C. opilio & C. bairdi 45%
Groundfish Pot Red King Crab 8%
Groundfish Pot C. opilio & C. bairdi 30%
Source: BSAI FMP Amendments 37 and 41.

Using these rates, estimates of crab mortality in the Pacific cod fishery could be made. This apalysis will not
attempt to estimate the actual crab mortality in the Pacific cod fisheries. Future bycatch analyses, such as IR/IU,
may wish (o estimate the mortality and the uncertainty which surrounds them.

35.1 Halibut Mortality in the Pacific Cod Target Fisheries

Table 3.7 lists the halibut mortality ir the Pacific cod target fishery from 1992-95. The amount of halibut
bycaich is based on observer data. The bycatch is then multiplied by an assumed mortality rate to calculate the
halibut that is killed by each sector. The halibut mortality rate! used for the traw] fleet in 1995 was 65%.
Longline vessels have a rate of 11.5% and pot vessels 7%.

'These rates were taken from Table 6 of the December 15, 1995 Council Newsletter. This table also
provides the rates for the years 1990-95 and the 1996 recommendations.
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Halibut montality has constrained the Pacific cod trawl fleet each year between 1992-95. Hook and line vessels
hit their cap in 1995 before their portion of the TAC was taken. Because halibut has canstrained both the hook
and line and trawl fleets caich of Pacific cod in the past, it is a critical part of the analysis.

Halibit moxtality in the Pacific cod hook and line fleet was reporied at 799 tons in 1995, The cap for the hook
and line fleet was 750 tons in 1995 before halibut was reapportioned. The 1995 mortality was down 247 tons
from the 1994 wtal. A relatively low level (438 tons) was reporied in the 1993 hook and line fishery for cod.
However in 1992, 1,413 tons were reported.

The pot fishery has small amounts of halibut mortality, and is not constrained by a mortality cap. The reported
mortality in 1992 was only 13 tons. They reported oo mortality in 1993. Mortality in 1994 was oniy 5 tons and
then increased to 10 tons in 1995, - During this same period, their catch of Pacific cod more than doubied, so the
ratio of halibut mortality to total caich actually decreased from 1994 to 1995.

Trawl catcher vessels used over 750 tons of halibut mortality in each year between 1992 and 1995. The most
balibut mortality occurred in 1994, when 939 tons were reported. Catcher processors balibut mortality was the
highest in 1995 whep they took 553 tons. In 1994, the carcher processors accounted for 306 tons of halibut
mortality.

The right side of Table 3.7 reports the halibut mortality for each industry sector in kilograms of halibut mortality
per metric ton of Pacific cod taken in the directed cod fishery. Pot and longline vessels have had lower halibut
mortality rates than the trawl sectors between 1992-95. In 1995, the longline fleet averaged 8.5 kg of halibut
mortality per mesric ton of Pacific cod caught i the directed cod fishery. Pot vessels averaged 0.5 kg/mt in 1995.
Both of these rates were considerably lower than those reported for the traw! sectors,

Catchey processor and catcher vessel balibut mortality can also be compared as a ratio to total target catch. The
1995 caicher vessel fleet had 25.7 kilograms of balibut mortality per metric ton of cod catch in the co target
fishery in 1995. The catcher processor fleet averaged 19.1 kg/mt In 1994, the ratio of halibut mortality  cod
was 27.4 kg/ton for the carcher vessel fleet The catcher processor fleet averaged 20.8 kg/mt that year.
Therefore, each of the trawl sectors reduced their balibut mortality rate between 1994 and 1995, but the catcher
processors continued to have about 7 kg/mt less halibut mortality than the catcher vessels.

Table 3.7 Halibut Mortality in the Pacific Cod Target Fisherics

Metric Tons Kg of Halibus Mortality per mt of Target Pacific Cod
Year |Longline Pot TrawlCV_TrawlCP_Total | Lomgline  Pot _Trawi CV TrawiCP _ All
1995/ 799 10 788 553 2,149 85 05 257 1901 125
1994| 1046 S 939 306 2296 20 06 274 208 159
1993] 438 0 7T 370 1586 66 02 262 147 129
1992] 1413 13 759 436 2621 B9 10 379 _ 156 _ 160

Description of table: This table reports the amount of halibut monality that was a result of the BSAT
Pacific cod fisheries. The left hand side of the table lists the metric tons of halibut mortalicy. For
example, longline vessels accounted for 799 mt of balibur mortality while they were targeting Pacific
cod in 1995, and in total, 2,149 metric tons of halibut mortality occurred in the Pacific cod targes
fisheries. The right hand side of the table show the kilograms of halibut mortality per metric ton of
Pacific cod catch in the directed cod fisheries. For example, longline vessels had 8.5 kilograms of
halibut morality per metric ton of Pacific cod canght in the directed longline cod fishery.
_Source: Groundfish observer reports 1992-95




352  C.bairdi Bycatch

Crab bycawch carapace width frequency information suggests that most trawl bycaich is smaller than legal size
{140 mm), bat about the size of 50% matunity for females (90 mm). Average width of C. bairdi crabs taken as
bycatch was 125 mm for males in 1994 and 120 mm for males in 1995. Average width for fernales was 85 mm
in 1993 and 1995. These averages indicate that C. bairdi crabs taken as bycaich may be larger than in previous
years. Narita e al. (1994) reported thar smaller C. bairdi crab (average carapace widths of 93 mm for males and
68 mm for females) were taken as bycatch in 1991 domestic BSAI groundfish figsheries. Observer data indicate
that 75% of C. bairdi crab taken as bycatch in trawl fisheries are males. Length frequency data collected by
observers for the BSAI groundfish pot and longline fisheries were examined. As with BSAI traw) fisheries, pot
and longline fisheries catch primarily males. Average carapace width for male C. bairdi crabs was about 110
mm in pot fisheries and 130 mm in longtine fisherics. Average width of female C. bairdi crabs was about 85 mm
i both fisheries.

Bycatch of C. bairdi crab has been reduced in recent years, down significantly from 4.3 mitlion in 1992. Most
C. bairdi crab bycatch is taken in the orawl fisheries (about 98%), and 1o a lesser extent in the loogline (1.5%)
and groundfish pot fisheries (0.5%). Although C. bairdi crabs are bycanght in nearly every trawi fishery, the
yellowfin sole fishery takes the largest share, followed by the rock sole and other flatfish fisheries. Bycarwch is
highest in NMFS statisticat areas 509 and 513; and large numbers of C. bairdi crab area also consisteantly taken
in areas 517 and 521. '

During 1994 and 1995, the Pacific cod hook and line fleet caught 24,581 and 24,523 C. bairdi crab, respectively
(Tabie 3.8). These aumnbers are about three times higber than was reported in 1993, but only slightly higher than
1992, Bycatch in the Pacific cod pot fishery was highly variable berween years. In 1992, they reposted catching
240,536 C. bairdi while harvesting 13,680 tons of cod. This equates 1o glightly under 17.6 crabfon. However
in 1993, they caught only 1,595 C. bairdi crab during their harvest of 2,098 tons of cod, or just over 0.75
crabjton. This ratio went up to 2.86 crabyion during 1994, and 3.37 crab/ton in 1995. The total number of C.
bairdi crab taken in 1993 was 23,513, and 63,037 in 1995.

Table 3.8 C. bairdi Bycaich in the Pacific Cod T: Fisheries

Animals # of Animals Bycaught per mt of Target Pacific Cod
Year |[Longline Pot Trawl Trawl  Total |Loogline Pot Trawl  Trawl Al
CV Ccp CV Cp
1995] 24,581 63,037 78,573 163,983 330,174 0.26 337 2.57 5.67 1.92
1994 24,523 23,513 87,444 54661 190,141 0.28 2.86 2.55 in 1.32
1993| 8,839 1,595 88,844 140,681 239,959, 0.13 0.76 299 5.58 1.95
1992| 22970 240,536 58,605 139,628 461,7 0.23  17.58 293 4.99 2.33

Desgription of table: This table reports the number of C. bairdi crab that were caught while BSAI
Pacific cod was the target fishery. The left hand side of the table lists the number of animalg by
sector. For example, longline vessels bycaught 24,581 C. bairdi crab while they were targeting
Pacific cod in 1995, and in total, 330,174 C. bairdi crab were bycaught in all BSAI Pacific cod
target fisheries, The right hand side of the table show the number of C. bairdi crab caught per metric
ton of Pacific cod catch ip the directed cod fisheries. For example, longline vessels caught 0.3 C.
bairdi crab per metric won of Pacific cod, in the directed longline cod fishery.
Source: Groundfish observer reports 1992-95
The Pacific cod trawl catcher vessel fleet canght 58,605 C. bairdi crab in 1992. During 1993 and 1994, they

caught about 88,000. About 10,000 fewer C. bairdi crab were caught in 1995 than were caught in 1994. An
average of 2.6 crabton of cod was taken during the 1995 fishery.
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Trawl catcher processors took about 140,000 C. bairdi crab in both 1992 and 1993. By 1994, the number of
crab dropped to 54,661, but then increased to almost 164,000 in 1995.

353 C. opilio Bycaxch

Most C. opilio crab bycatch in trawl fisheries is sznaller than market size (102 mm), but larger than the size of
50% maturity for femalas (50 mm), Average width of C. opilio crabs taken as bycaich was 75 mm for males in
1994 and 1995. A rough estimate of average widtk for female C. opilio crab is 63 mm in 1993 and 1995 trawl
fisheries. Narita et al. (1994) reported average carapace widihs of 89 mm for maies and S9 mm for females taken
as bycaich in 1991 domestic BSAI groundfish fisheries. As with Tanner crab, observer data indicate that a vast
majority of C. opilio crab taken as bycatch in rawl fisheries is males. On average, 1993-1995, about B0% of the
C. opilio crab measured by observers were male. Average carapace width for male C.- opifio crabs was about
90 mm in pot fisheries and 110 mm in longline fishenies.

Bycatch of C. opilio crab in all BSAI groundfish fisheries totaled 5.3 million crab in 1995. Bycatch has been
drastically reduced since 1992, when 18.4 million C. opilio crab were takeq in these groundfish fisheries, Most
C. opilio crab bycatch is taken in the trawl fisheries (99%) and 1o a lesser extent in the longline (0.7%) and
groundfish pot fisheries (0.3%). Although C. opilio crabs are bycaugit in nearly every trawl 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, comresponding to NMFS statistical areas 513, 514, and 521 (NPFMC 1994).
Relatively few C. opilio crab are taken in Zone 1. On the other hand, about 75% of the C. opifioc crab bycatch
comes from the area encompassed by the existing crab protection Zone 2. Average C. opilio crab bycatch in
Zone 2 was about 10.8 million crabs, or about ). 11% of the NMFS total population index on average, 1992-
1994, Bycatch of C. opilio crab in 1995 was much lower than in previous years, when 12 to 18 million crabs

were taken anpually.

Since 1993, bycatch of C. apilio in the Pacific cod hook and line fishery has fallen steadily (Table 3.9). Bycatch
during 1993 was 145,507 animais. The number of animals caught in 1995 was only about balf that of 1993,

Table 3.9 C. opilio Bycatch in the Pacific Cod T Fisheries

Animalg # of Animals Bycaught per mt of Target Pacific Cod
Year |Longline Pot Trawl Trawl  Total | Longline Pot Trawl  Trawl All
Cv CcP CcvY CP
1995 75458 153,434 15711 29,192 273,794 0.80 8.20 0351 1.0! 1.59
19941 105,842 23,061 6,065 32,887 167,855 1.22 2.80 0.18 2.24 1.16
19931 145,507 1,218 8,300 176,480 331,505 221 0.58 0.28 7.00 2.70
1992| 102,456 135,338 13225 76,248 327.266| 1.01 9.89 0.66_ 2.72 2.00

Description of table: This table reports the number of C. opilio crab that were caught while BSAI
Pacific cod was the target fishery. The left hand side of the table lists the pumber of animais by
sector. For example, longline vessels bycaught 75,458 C. opilio crab while they were targeting
Pacific cod in 1995. and in total, 273,794 C. opilio crab were bycaught in all BSAI Pacific cod target
fisheries. The right hand side of the table show the number of C. opilio crab caught per metric ton
of Pacific cod carch in the directed cod fisheries. For example, longline vesszls caught 0.8 C. opilio
crab per metric ton of Pacific cod, in the directed longline cod fishery.

Sgures: Groundfish observer reports 1992-95
In the Pacific cod pot fishery, the bycatch of C. opilio was highly variable by year, much like the C, bairdi

bycatch in this fishery. The bycaich was lowest in 1993 when only (,218 animals were reported. However, in
1995 the number of bycaught apimals was 153,434,



http:bycat.eh

Trawl catcher vessels and catcher processors generally had less C. opilio bycatch than the fixed gear fleet. The
exception to this trend is the 1993 catcher processor fleet. That year, they caught 176,480 animals. This was
the most bycatch by any gear cype targeting Pacific cod in those four years,

354 Red King Creb Bycatch

Examination of crab bycatch carapace length frequency suggests that on average, the size of red king crab taken
is about the minimum legal size for males (137 mm carapace length), and larger than the size of 50% maturity
for females (90 mm carapace length). Previous reports suggested that red king crab taken as bycatch has
averaged about 106 mm for femalag and 132 mm for males (Guttormson &t al. 1990, NPFMC 1995). Leagth
frequency data from the 1993 and 1995 trawl fisheries suggest that the average size may be slightly larger; 140
mm for males in 1993 and 145 mm for males in 1995:° Average length for ferpales is 120 mm in 1993 and 110
mm in 1995. Note that the legal size (165 mm carapace width) corresponds to a 137 mm carapace length for
Bristol Bay red king crabs. On average, 1993 and 1995, 57% of the red king crab measured by observers were
femate. Only minimal kngth frequency data are available for red king crab taken in groundfish pot and longtine
fisheries; the six crab measured in 1993 ranged from 140 w 160 mm.

Bycatch of red ldng crab in the BSAI groundfish fisheries totaled over 44,000 in 1995, which was down
significantly from a recent high of 279,108 in 1994. Most red king crab bycatch is taken in the rawl fisheries
(97%) and to a lesser extent in the longline (1%) and groundfish pot fisheries (2%). Although red king crabs are
bycaught in tearly every rawl fishery, the rock sole fishery accounts for a majority of red king crab bycatch,
Bycatch has been consistently highest in NMFS statistical arcas 509 and 516. Approximately, 80% of the red
king crab bycatch has been takep from the area eacompassed by the existing crab protection Zone i. Bycatch
of red king crab was significantly lower in [995 due in part to the implementation of the Pribilof Islands Habitat
Coaservation Arez and the Bristol Bay Red King Crab Savings Area. Even lower bycatch may occur in 1996;
Zone 1 bycatch of red king crabs totaled only 12,000 crabs through 3/16/96 (NMFS Bulletin Board 3/21).

Bycarch of red king crab in the Pacific cod longline fishery has fallen from 2,986 animals in 1992 to 202 in 1995
{Table 3.10). In 1994 bycatch was even lower, with only 155 animals taken.

Table 3.10 Red King Crab Bycatch in the Pacific Cod Target Fisheries

Animals # of Animais Bycanght per mt of Target Pacific Cod
Year (Longiine Pot Trawl Trawl Towal | Longline Pot Trawl Trawl All
Ccv CP Ccv P
1995 202 2980 407 2584 6,174 0.00 016 001 0.09 0.04
1994 155 628 339 854 1,976 0.00 0.08 0.01 0.06 0.01
1993 428 12 512 812 1,764 0.01 0.01 0.02 0.03 0.01
1992 2986 10,551 20 105 13,663] 0.03 077 _ 0.00 0.00 0.10

Descoption of 1able: This table reports the number of red king crab that were caught while BSAT
Pacific cod was the target fishery. The left hand side of the wble lists the oumber of animals by
sector. For example, longline vessels bycaught 202 red king crab while they were targeting Pacific
cod in 1995, and in total, 6,174 red king crab were bycaught in all BSAT Pecific cod target fisheries,
The right hand side of the wble show the number of red king crab caught per metric toa of Pacific
cod catch in the directed cod figheries. For example, pot vessels caught 0.2 red king crab per metric
ton of Pacific cod, in the directed pot cod fishery.

Souzrce: Groundfish observer reports 1992-95

The 1995 Pacific cod pot fishery had the most red king crab bycatch of any of the four cod target fisberies. Their
red king crab bycatch of 2,980 animals was up considerably from the 628 caught in 1994, and the 12 caught in
1993, It was however, still well below the 10,551 takeq in 1992.
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The number of red king crab taken in the Pacific cod trawl catcher vesse! fishery, during 1994 (339) and 1995
{407) is about twice the number taken by the longline vessels. Because the longline fleet's catch of Pacific cod
in the target fishery was about three times that of the catcher vessels, their bycarch of red king crab per ton of cod
was about six times as high.

Trawl catcher processors in the Pacific cod fishery caught 2,584 red king crab in 1995. This was less bycatch
than attributed to the pot vessels, but considerably more than taken by the trawl catcher vessel or longline fleet.
Catcher processors caught 854 red king crab in 1994, and 812 in 1993. Only 105 red king crab were taken as

bycatch by the trawl catcher processors during 1992.

In 1995, 0.04 red king crab were taken as bycatch per ton of target Pacific cod. Pot gear vessels had the highest
bycatch rate with 0.16 animals per toa of Pacific cod taken. Longline vesseis had the lowest red king crab
bycatch rate. Their rate was less than one-hundredth of an animal per metric ton of Pacific cod.

3.6 Pacific Cod Markets

The comparisans of the gross or net benefits of the alternatives being considered are of benefits through primary
processing. Therefore., differences in benefits from secondary processing, marketing, and final consumption are
ignored. From the perspectve of benefits to the Nation, this will tend to result in a larger understatement of
benefits for products for which there are cither domestic secondary processing or domestic consumption.
Although a quantitative analysis of this bias is not possible, an aitempt has beea made o determine which cod
products tend o be exported directly after primary processing, which tend to remain in the country for secondary
processing or consumption, and which are consumed domestically afier being reprocessed elsewhere.

There is general agrecment that: (1) basically all the cod roe, cod milt, salt cod, and whole cod are exported: (2)
filless are almost exchusively for the domestic market; and (3) for H&G cod, there are important markets in Asia,
North America, and Europe. There appear 1o be differeaces in the importance of the various H&G markets for
factory trawlers, freezer longliners, and on-shore processors. Industry sources from each of these user groups
provided the following information conceming the importance of these various H&G markets: (1) for factory
trawlers, more than 50% of the H&G products are reprocessed and consumed domesticatly and of the remainder
that is exported a significant portion is reprocessed in Canada 20d re-iraported for domestic consumption; (2}
for freezer longliners, the percent of H&G products that is exported to Japan is decreasing but still exceeds 50%,
some of the exports to Canada are reprocessed and re-imported for domestic consumption, and an increasing
percent is reprocessed and consumed domestically; and (3) for on-shore processors, the Asian markets are less
imporant than the domestic and other export markets and, as with other processors, there have been increased
exports to Canada for reprocessing and often re-importing for domestic consumption. A comparison of data from
the weekly production reports from all groundfish processors with export data indicates that spproximately 64%
of the whole and dressed cod production was exported in both 1993 and 1994. This estimate tends o understate
the percent thay is exported because some ond exports are no doubt misclassified as non-cod products. Therefore,
although this is only a rough estimate of the importance of the export markets for whole and dressed cod, it
supports the general understanding that much of the H&G cod is exported.

This information suggests that igooring beaefits beyond primary processing tends to introduce a bias that favors
freezer longliners, However, neither the absolute magmitude of this bias nor its magnitude relative to other biases
introduced elsewhere in the analysis is known. With the limited information that is available, any discussion
concerning the significance of this bias would be highly speculative.

One example of reprocessing that accurs in Alaska is the reprocessing of frozen H&G groundfish into individual
quick frozen (IQF) fillets at the Tyson Seafood plant in Kodiak. The plant has experimented with flatfish, cod,
and other groundfish in an attempt t0 increase the utilization both of the groundfish taken as bycaich and of the
plant. The quality and cost of twice frozen product determine the exteat to which it is economically viable to
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reprocess fish. The plant has been refatively successful with some, but not all, species. The cod that it
reprocesses is cod thal is taken as bycatch i the other groundfish fisheries. The piant has not used cod from the
cod fishery for reprocessing and has used very little of the groundfish bycatch in the cod fishery for reprocessing.
Therefore, the reprocessing in Kodiak is not expecied to affect the comparisons among the use of cod in the cod
fisheries; however, it does result in an underestimate of the value of the cod products that are produced from cod
thar is taken as bycatch in ather groundfish fisheries.

Information from several on-shore processors indicates that generally there are not significant differences between
the quality of trawl and pot canght cod for the same landed product. For example, bled cod from trawlers and
pot vessels is roughly comparable and the type of gear used generally is not a factor in determining what product
will be produced. However, in some markets for processed products there is a preference for pot caught cod.
Two processors reported paying the same ex-vessel price for trawl and pot caught cod and two reported paying
a 210 and 3 cent per pound premium for pot caught cod. One of the laner stated that the premium was required
10 assure adequate landings by pot vessels and was not due to a difference in fish quality. Halibut PSC-induced
closures of the trawl or longline fishery limit the supply of cod and can result in a higher price being offered to
pot fishermen.  As with most fish, the type of product landed is an important factor in determining product quality
and price. Therefore, both wawlers and pot boats receive a higher price for bled cod than for whole fish.

One specific potential quality difference mentioned in public testimony was the higher occurrence of worms in
pot canght cod. Several processors were contacted to determine the extent of this problem. The geperal feeling
was that worms cotld be a problem in some areas during the summer, but that overall, the advantages and
disadvantages of cod from trawd and pot gear canceled out Typically, once cod enters the processing plant, they
are processed with minimaj attention paid to the type of gear that was used t catch it

The previous analysis indicated that both differences in product quality and the seasonality of the Japanese market
for H&G cod resulted in lower prices for cod caught in June through August. The seasonal distribution of the
fixed gear TAC that fixed gear fishermen have recommended in recent years is based in part on this seasonal
difference in the marketability of col. Receat comments by cod wholesalers have supporied this position
conceming the seasonal differences in marketability.

Product price data that are collected annually by NMFS and ADF&G indicate that there are substantial
differences in prices by user group for some products. For example, for eastem cut cod, which is the dominant
produxct for factory trawlers and an even more important product of freezer longliners and pot catcher processors,
the average anoual F.O.B. Alaska price per pound in 1994 was $0.81 for freezer longliners, $0.79 for pot catcher
processors, $0.73 for cn-shore processars, and $0.68 for factory trawlers. Recent information from a company
that operates factory rawlers and freezer longliners indic ates that the current price differential is about $0.12 as
compared to the $0.13 price differential in 1994. For skinless and boneless fillets which were the most important
cod prodhuct for on-shore processors in 1994 and which were an important product for factory trawlers, the 1994
reported prices were 31,81 for anshore processors and $1.79 for factory trawlers. The product prices that are
used to analyze the effects of the alternatives being considered are presented in Table 3.11. The Council review
process is expected to assist in updating and comrecting the product prices thai are used for the analysis of the cod
allocation issues. If necessary, impraved price estimales can be included in the analysis before it is forwarded
for Secretarial review,

The combination of these differences in product prices, differences in product mixes, differences in retention
rates, and differences in product recovery rates results in differences in gross product value per metric ton of cod
catch among the user groups and among operations within each user group. The intra-group differences generally
are expected 1o cxceed the inter-group differences. Therefore, an allocation by group rather than by individual
operation would not be expected 10 maximize the gross product value from the cod TAC.
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Table 3.11 1995 Ex-processor Product Price Per Ton for Pacific Cod
Longiine Pot Trawl CV Trawl CP
'Whole $ 908.60 $ 919.25 $ 88270 $ 1L763.68
H&G Roe $ - 5 - $ - $ -
W. H&G $ 1,645.81 $ 155181 $ 1,137.92 $ 136092
E. H&G $ 1,761.80 $  1,696.04 $ 1,380.74 $ 1389.21
Kirimi $ - 3 - $ - $ -
Salted $ - $ L1.763.68 $ 1,543.22 $ -
3 1.601.24 $ 289190 $ 2,524.46 $ 1.406.86
$ 4.205.34 $ 6,613.80 $ 1,644.68 $ 297176
3 3.479.60 $ 405233 $ 3,822.15 $ 3,845.89
Surimi/Mince 5 874.80 $ 595.24 $ 1,147.56 $ 125272
$ - $ - $ 43291 $ 520.52
Source: Annual Processor Survey Data for 1994
: 1994 prices were used because 1995 are currently not available.

3.7 Products

Pacific cod is processed ingo a vaniety of product forms.  As mentioned in the market section above, skinless and
baneless fillets are an important product for both shoreside and at-sea processors. However, other types of fillets
are also produced from cod. To reduce the amount of information presented in this document, similar proguct
forms have been aggregated. For example, all fillet products (i.e., fillets with skin and ribs, fillets with skin no
ribs, fillets with ribs (no skin), skinless/boneless, and deep-skin) bave been combined. Table 3.12 shows how
each of the various product forms have been aggregated.
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Table 3.12 Translation Tabie for NMFS to NPFMC Product Forms

NMES Product NPFMC Prodact NPFMC Pmdact Name
I - Whole fish/food fish : 1 Whole (-)
2 - Whole fish/bait 1 Whole {-)
3 . Bled only 1 Whole {-)
4 - Gutted only 1 Whole (-)
6 - Head and gutted, with roe [ H&G/Roe
7 - Headed and gutted, Western cut 7 W. H&G
8 - Headed and gutted, Eastern cut 8 E H&G
10 - Headed and gatted, tail removed 7 W_H&G
1t - Kirimg H Kinng
12 -Salted and split 12 Salted
13 - Wings 15 Parts
{4 - Roe 14 Roe/Milt
|5 - Pectoral girdle 15 Parts
16 - Heads 1§ Parts
17 - Cheeks 15 Parts
18 - Chins 15 Parts
19 - Belly 15 Parts
20 - Fiilets with skin and ribs 20 Fillets
21 - Fillets with skin no tibs 20 Fillees
22 - Fillers with ribs, no skdn 20 Gliets
23 - Fillets, skinless/boneless 20 Filless
24 - Deep-skin filler 20 Fillees
30 - Serimi 30 Swrimi/Mince
31 - Minced 30 Surimi/Mince
32 - Fish Meal 32 Meal (+)
33 - Fish ol 32 Meal (+)
34 . Milt 14 Roe/Milt
35 - Swmachs 15 Party
36 - Octopus/squid mantles 15 Parts
37 - Burerfly, no backbone 20 Fillets
39 - Bones a2 Meal (+)
| 97 - Other retained product 15 Parts

The estimated amount of product produced from fish caught by each industry secuor is reported in Table 3.13,
These data can only be estimated, because NMFS Weekly Production Reports (WPR) do not require shoreside
processors to indicate the gear that was used to harvest fish that were processed into a particular product form.
For example, in one week a shoreside processor takes deliveries from pot, longline, and trawl vessels. During
that week the processor is making an eastern aut H&G product and fillets. The data do not indicate if all the catch
from longline vessels went into H&G, fillets, or a combination of the two. Without this information, the analysts
are unable to use the WPR data to trace the fish from its raw state through to the final product. To calculate net
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national benefits generated by barvest vessel sectors (i.e., pot, longline, and trawi vessels), this information is
required.

The metric tons of product reported in Table 3.13 were estimatad using the Blend and WPR data. Blend data was
used to determine the amount of retained catch by each sector. WPR data was used 1o calculate product mixes
and product recovery rates. Product mixes are the ratio of the various products a processor produces. Product
recovery rates are ratios of the product produced and the amount of round fish that went into that product, These
picces of information were andltiplied together to estimate the amount of product produced from catch delivered
by each sector,

Table 3.13 indicates that 44,805 mt of product were produced fram cod taken in the Pacific cod longline fishery
during 1995. This was up about four thousand tons from 1994 and 15,000 mt from 1993. Comparing the
amount of product produced to the total retained cod, it is scen that they both move in the same direction. As
more cad is retained in the Pacific cod longline fishery, more product is produced.

Table 3.13 Metric Tons of Products Produced from Pacific Cod Caught in Cod Target Fisheries

Metric Tons Percent of Groups Total Pacific Cod Caich
Year [Longline  Pot Trawi Trawl Total | Longline Pot Trawl  Trawl All
cv CcP cv Ccp

1995| 44805 9,i71 19,869 16202 90047] 4976% 10.19% 22.06% 17.99% 100.00%
1994 40,834 4033 18,094 11,220 7418l 5505% S44% 2439% 15.13% 100.00%
1993| 30,083 995 14,326 13488 58893 51.08% 1.69% 24.33% 2290% 100.00%

1992 49,572 6392 12441 16213 84,618 5858% 7.55% 14.70% 19.16% 100.00%
Description: This table reports the estimated metric toas of products that were produced from
Pacific cod, Catch from only cod target fisherics were included. '

. Spue: Blend and WKP data.

The tons of product produced from the Pacific cod trawi catcher vessel fishery increased each year between 1992
and 1995. A total of 12.441 mt were produced in 1992, and 19,869 mt of product were geperated in 1995,

Vessels operating in the 1995 Pacific cod rawl catcher processor fleet reported about the same total amount of
retained catch as the Pacific cod catcher vessel fleet. Given the equal input weight, the amount of product
produced by the cacher processors was about 3,700 mt lesg  This means the catcher processor fleet was making
products with lower product recovery rates than the catcher vessel fleet. For example, they were making fillets
instead of H&G product.

Table 3.14 is provided to show the amount of the various product forms that were produced from cod in 1995,
The Pacific cod longline fishery produces mostly head and gut (H&G) products. Eastern cut H&G means the
head is removed just behind the collar bone, and the viscera is removed. This product form accounted for almost
36,000 mt. Western cut H&G accounted for over 7,000 mt of product. The difference between western and
«eastern cut fish is that a western cut removes the head just in front of the collar booe instead of behind it. These
two product forms accounted for almost 97% of the product made from longline harvested Pacific cod.
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Table 3.14 Metric Tons of Product Produced in 1995, By Product Form

[Product Longline _ Pot___ TrawlCV Trawl CP
[Whole(-) 101 68 1,256 677
H&G/Roe - - - 4
W. H&G 7401 3439 1.987 1,160
E. H&G 35,997 3,866 199 8,862
Kirimi - - - -
Salted - 1445 5,142 -
Parts 546 28 467 537
oe/Milt 655 7 649 50
illets 81 223 5,366 3551
Surimi/Mince 23 95 1,231 612
Meal (+) - - 3,572 749
Total 44,805 9,171 19.869 16,202
Description: This table reports the metric tons of products that were produced
from Pacific cod in 1995. The product forms have been aggregated from those
reported to NMFS (see table 3.12).
___Sourge: Blend and WKP data from 1995,

The Pacific cod pot fishery's harvest of cod was also generally processed into a H&G product. The tons of
eastern and western cut products were about equal, and accounted for about 80% of the production. Pot caught
cod was also salted. A total of 1,445 mt of salt cod were produced. H&G and salt cod together accounted for
over 95% of pot gear’s products.

Traw! catcher vessels targeting Pacific cod had much of their catch made into fillets (5,366 mt). Salted cod
(5,142 mt) and fish meal (3,572 mt) accounted for the second and third most products, respectively. All H&G
products combined total 2,186 mt. So, while fixed gear caught Pacific cod was generally made into an H&G
product, trawl catcher vessels had their catch made into a wider variety of products, with fillets accounting for
the most product.

Trawl catcher processors made more H&G product (10,022 mt) than any other. Fillets were the second largest
product (3,551 mt). Other cod products impaortant to this fishery were surimi/mince, meal, and parts. Pacific cod
caught as bycatch in other target fisheries was most often made into an H&G product. However, much of the cod
was also made into fillets, salted. frozea whole, or made into fish meal. The product form often depended on
where the catch was landed, shoreside or at-sea

3.8 Ex-vessel Prices

The ex-vessel price data are taken from the PacFIN? database. Typically, price data are provided for catch taken
for onshore processing, but not for catch taken for at-sea processing. The limited price data in the fish ticket
database for the latter type of operations are not used by PacFIN. Therefore, PacFIN contains estimates of ex-
vessel prices for landings at onshore processing plants. These prices are applied to all landings for at-sea and
onshore processing to estimate the ex-vessel value of all catch in the domestic fisheries and do not include the

value added by at-sea processing.

‘PacFIN, the Pacific Fisheries Information Network is managed by the Pacific States Marine Fisheries
Commission, maintains a data base on Alaskan Fisheries. The data is compiled from reports submitted from
ADF&G, the Commericial Fishing Entry Commusion, and from NMFS Alaska Region.
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The prices reported are in terms of dollars per pound, round weight. This means, for example, if the landed
weight of sablefish is, on average, 65% of its round weight, the price per pound of landed weight equals the round
weight price reported in PacFIN and this report divided by 0.65.

PacFIN gear groups were used with the exception of hook and line gears. Specifically, jig, longline or setline and
otber hook and line gear are trealed as separate gear groups. In addition, PacFIN port information was combined.
For instance, ail landings made in Washington State were lumped together as were the State of Alaska data.
Finally, annual and timester prices were created from monthly data.

A list of the PacFIN ex-vessel prices are provided by species and gear type in Table 3.14. Flatfish and rockfish
species are not aggregated in this table. Though the rockfish species will receive little attention in this document,
they have been included for completeness. Pacific cod prices hy gear type will be focused on during this
discussion.

Pacific cod ex-vessel prices in the trawl fishery bave typically been lower than those for fixed gear. Prices in
1992 are reported 1o be $0.17 for trawl caught cod, $0.24 for longline, and 30.20 for pot. The jig fishery did not
repart cod landings in 1992. By 1995, the trawl price had dropped two ceats to $0.15. Longline cod had dropped
three cents to $0.21, and pot cod fell one cent to $0.19. The price for jig caught cod has continued to increase
each year and was reported at $0.27 in 1995.

Anecdotal information indicates that pot caught cod have a higher price than trawl cod, because pot fishermen
will not fish otherwise. Processors indicated that since the pot cod fishery has such a small profit margin, pot
fishermen need a higher price than trawlers o make the fishery feasible. This indicates that the cost of operating
a pot vessel is higher per tom of cod catch than a traw} vessel.
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Table 3.15.  PacFIN Ex-vessel Prices for Bering Sea Harvests Delivered to Shore Plants

Trawl Pot Jig
Species 1992] 1993] 1994| 1995 19‘.@ 1993] 1994] 1995] 1992] 1993 199d| 1995] 1992/ 1993] 19941 1995
Atka Mackerel | C.12|0.18| 0.15|015| - |004] - |031|050] - |015]0.15| - - |0.15] 015
Alaska Plaice 0.14| 008 | 007 | CO3| - - | 050 - - - - - - - - -
Arrowtooth 004|007 002| 002] 0.10| - - - |029] - - 1003 - - | 048] 030
Black Rockfish - |0.14] 0.14] - - - - - - - - - - - - -
Blue Rockfish - |oas] - - - - - - - - - - - - - -
Canary Rockdfish - - - - - | 069 - - - - - - - - - -
Dover Sole 020| 007]| 005| O.13] - - - - - - - - - - - -
Dusky Rockfish - | 0.18] 0.10] 0.10] - - - - - - - |o010] - - |0.13] 020
English Sole - - - |08 - - - - - - - - - - - -
Flathead Sole 0Mm| 005 - - - - - - 057 - - - - - - -
Greenland Turbot| - | 003| 021| 025|026| 0.19|021| 028|031| - - 1023 - - - 1024
Northern Rockfish| 0.09| 0.09] - - - - - - - - - - - - - -
Other Flatfish 0041 007| 0.04| 003] - - 1023 - - - | 0.04] 0.15) - - - -
Other Groundfish| - - |oatjoo2| - - - - - - - o3| - - | 027] -
Other Slope Rock.| - - 042 - - - |0.16] 024 - - - |1 023] - - joar| -
Pacific Cod 171 0.17]0.13| 0.151 024 0.15| 021] 021 | 020 0.17| 0.16] 0.19] - | 0.15|022| 027
Pollock 0.12| 0.07] 008] 0.10| 045] 023 - - |o08| - |020]030] - - | 007] 0.0L
POP 006{026] 0.10| 0.4 0.15] - - - - - - 1 025] - - - 024
Peirale Sole - |084] - - - - - - - - - - - - - -
Redbanded Rock.| - |036| 0.18| - - - - (014 - - - - - - - -
Redstripe Rock. - |o31jo0231021| - - - - - - - - - - - -
Rex Sole 003|030]|004]|0.04( - - - - - - - joo7] - - - -
Rougheye Rock. | 025| 065] 0.15( 0.15( 027] 0.17| 0.15| Q.16 - - - - - - - -
Rock Sole 0.09]|006]|009]|003(0.18| - . - - - - 1006] - - - -
Rasetharmn Rock. - - |o07| - - - - - - - - - - - - 1029
Sablefish oo3loog | 078 160| 147| 105 L.16[ 192|109 - |095]221] - - - -
Sharpchin Rock, | 007|057 - - |036] - - - - - - - - - - .
Shortraker Rock. | 0.08| 049 | 006|0.08| - |016|0.16(010| - - - - - - | 0.14] 0,10
Siivergrey Rock. | - |020| - - - - - - - - - - - - - -
Starry Flounder | 003| 0.13 | 0.08 | 0.04( - - - |04t - - - - - - - -
Thomyheads 0.13| 041 | 097| 134 | 0.55| 053 | 083| 1.10| OS1| - - 050 - - -] 181
Yelloweye Rock. | - - |027]019| - - |0.10|0.17]015] - - jL19] - - - | 016
Yellowfin Sole | 0.09| - | 007|006 - - |006] - - - | 006]006] - - - -
Yellowtail Rock. | - - - - - - - (031] - - - - - - - -
Description: This table reponts the ex-vessel price per pound (round weight) of groundfish species. Prices
are provided by for the years 1992-95.
| Sourcg: PacFIN

3.9 Ex-Processor Prices
The source of these prices is the processor price surveys from 1992 through 1994. The 1995 prices are assumed

equal 10 the 1994 prices. A price set was created by year, processor class, BSAIAGOA regions, species and
product
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Each year a survey is mailed (o the processors of Alaska groundfish requesting production and ex-processor price
information. Whea the survey is mailed by NMFS, the WPR product tons are included as a starting point for the
processor. The processor is then asked o adjust the weight of the products reparted by NMFS, and add quarterly
price information.

A weaknesses in this data includes tracking processors across years. Without that ability, the people involved
in collecting, processing, and analyzing the daia cannot:

1)  Cocpare the production of a processor across years to check accuracy for the reporting, keying,
and programming of the data.

2)  Check for consistency in the products and species being reported by processor in different year,

3)  Determine if the processor did not report because the ownership changed and was assigned a
Dew Rumber.

If these potential sources of error could be checked, it would likely improve the quality of the data. Table 3.16
reports the ex-processor price per metric ton of product used in this analyss.

Prices used in this documeat are based on the 1994 processor survey. Prices from a processar, for a particular
product, that appeared 10 be unreasonably low were replaced by the indusuy average. There could be several
reasons for the price from a processor o seem low, and not reflect the value of most of the product in that
category. For example, a processor may have produced very little of a product in 1994, and the product that was
produced was a low grade. Then in 1995, they increased their production of that product form, and produced a
high grade product Applying the Jow price reported in 1994 would not reflect the rue value of the product
prochuced in 1995. Another reason the price could be too low s inaccurate reporting of the data, or entering the
data inaccurately.
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Table 3.16, Ex-processors Prices Per Metric Ton of Product.

Year 'Prm Longline Pot Trawl CV Trawl CP

1992 |E H&G 3 1,830.38 $ L6024 $ 1201.90 $1,544.87
Fillets 5 444541 $ 435442 5 452218 $4,155.85
H&G/Roe 5 2,07232 $ - $ - 5 -
Kirimi 5 - 5 - 5 - 5 -
Meal (+) 3 482.85 § 49556 $ 48327 $ 587.30
Parts 3 1,383.47 $ 143166 $ 794.07 § -
Roe/Milt 5 2,37228 3 - $ 222278 $2,281.23
Salied 3 2.827.89 3 3,143.50 $ 338705 s -
Surimi/Mince 3 1,187.20 $ 128576 $ L,72224 $1,12321
W.H&G 3 1,726.19 3 169143 3 156527 $1,533.78
Whole (-) $ 910.40 $ 1,191.08 $ 1,33043 $ 91121

193 |E. H&G 3 1.819.95 $ - 5 L1030 $1,430.33
Fillets $ 3,431.71 $ 359637 $ 399029 $3,367.49
H&G/Roe 3 - $ - 5 - $ 68343
Meal (+) 3 - § 43350 3 4067 3 57695
Parts 3 3,399.71 3 55115 3 55115 $2,5642)
Roe/Milt 3 2,199.15 3 - 3 1,73698 $1,785.80
Salted s - $ 2,59527 3 232619 $ -
Surimi/Mince 3 850.27 § 60261 $ 79190 $§ 92593
W.H&G b 4 1,358.24 $ 1417.07 $ 108372 3 1,271.77
Whole (-) S 1,17000 $ - $ 1,073.33 $ 61729

1994 |E. H&G b 1,768.92 $ 1,73528 5 1,485.95 $ 140525
Fillets $ 3,631.41 $ 3296.19 3 382112 ) 53,89149
H&G/Roe 3 - b - 3 - 3 -
Meal (+) 3 - $ 45717 § 44583 3 529.10
Parts 5 4,122.47 3 - 3 113044 $3,014.68
Roe/Milt 3 1,617.99 $ 168972 3 1834380 $1,34520
Salted 3 - $ 1,763.68 $ 1,54322 5 -
Surimi/Mince 5 §72.84 $ 793.66 3 76077 $1,67588
W. H&G 3 1,633.46 $ 1,65345 3 1,10397 $ 1,357.05
Whole (-) s 789.90 3_ 61162 $  879.19 $_ 60794

1995 |E.H&G 5 1,761.80 3 L9604 $ 1.380.74 $1,389.21
Filles 3 3.479.60 3 405233 $ 382215 $3,84589
H&G/Roe $ - $ - 3 - 3 -
Kirimi 5 - $ - 5 - 5 -
Meal (+) 3 - 3 - 3 43291 $ 52052
Parts $ 4,20534 $ 6.613.80 $ 1,644.68 $2,971.76
Roe/Milt 3 1,601.24 $ 289190 $ 2,524.46 3 1,406.86
Salted $ - $ 1,763.68 $ 1,54322 $ -
Surimi/Mince 3 874.80 3 59524 $ 1,147.56 $1,252.72
W. H&G $ 1,645.81 $ 1,551.81 $ L13792 $1,360.92
[Whole (- S 90860 S 91925 s 88270 $ 1,763.68

Description: This table reports the ex-processor price per metric on by product form. These data
are based on 1992-1994 annual processor surveys conducted by ADF&G and NMFS.
| 30urce: Annual Operator Reports
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3.10 Gross Revenue at the Processor Level

Calculating the gross revenue of each fishery involved several steps. First, we obtained the ex-processor price
infomaation by processor class. These classes broke shore-based processing plants out into six classes based og
the plant’s location. Catcher processors were divided into categories based on the gear they used and the products
they produced. Finally, all motherships were grouped together. Additional information on each processor class
is provided below:

Shore Plants: Shore-based processing facilities have been aggregated into a singie SP class. This was done for
confidentiality reasons. The processing vessel Northern Victor was also included in the shore plant class,

Motherships: Al motherships have beea grouped into a single class.

Pot Cod: These ape all the vessels that vsed pots o catch Pacific cod (both caicher vessels and caicher
Processors).

Longline Processors: This category consists of freezer longliners (LP) which have not reported using pots or
trawls to harvest fish or creb in the North Pacific.

Trawler Processors: We defined three categories of trawler processors based on their processing activities and

capacities;

TP1: Vessels which reported processing sigaificant amounts of surimi were classified in the rawler-processor 1
{TP1) catcgory.

TP2: Vessels which reported processing significant amounts of fillets and were longer than 150° LOA were
¢classified in the trawler-processor 2 (TP2) category.

TP3: These vessels all reported the use of trawl gear in the North Pacific. Many of these vessels have also
reported the use of other gears such as longline and pots. These vessels primarily produce headed and
gutted product and do not produce large amounts of fillets, and are generally less than 150° LOA.

An ex-processor price for each species, product form, and fishery was calculated using the 1992-1994 processor
survey data described in Section 3.6. WPR daia for each year was then aggregated by species, product. and
fishery to calculate the wns of products within each category. A list of the NMFS product forms, and how they
were aggregated into NPFMC products, is shown in Table 3.12. This weight was then multiplied by the ex-
processor price pes ton to generate the otal value of products in each category. The total product value by
category was then divided by the total product tans to determine the value per ton of product. We then estimated
a product recovery rate. This was accomplished by dividing the tons of round fish that went into each
species/product by the tons of product produced. Before the division was performed, ancillary product records
were checked 1o make sure the product ions field was not equal (o zero. If the product toes field was zero, it was
replaced with a value of 0.001 tons. This allowed the division to result in a valid number. Next, a product mix
was calculated for each species and product combination by fishery. The round weight of the products was
divided by the total round weight for all species and product forms in that fishery. Once again, zeros in the
denominator were assumed o equal 0,001 tons. Summing the results of the product mix calculation by species
and fishery will always equal one. Using the Pacific cod longline fishery in 1995 as an example of the results
generated from the mix calculation, we see that seven different products were produced from Pacific cod. Over
84 5% of the products were Eastern cut H&G, 14.7% were Western cut H&G, and the remaining five products
made up less than 1% of the total. When these percentages are summed, they equal 100%.
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Gross revenue can now be calculated using the pieces of information described in the previous paragraph. This
document will be based on gross revenue calculated using round tons and a retention rate from the blend data.
The actual formula used to calculate gross revenue is:

Gross Revenue = Round Weight (Blend) * Retention Rate (Blend) * Product Mix *PRR *Price Per Ton
The gross revenues estimated using this formula are reported in Tables 3.17 and 3.18.

Table 3.17 Gross Revenue Generated From All Species Ca.ught in Pacific Cod Target Fisheries

Millions of Dollars Percent of Total Gross Revenue from PCOD
Year |Longline Pot  Trawl Trawl Total | Longline Pot Trawl Trawl All
Ccv CP cvV CP

1995 [ $79.97 $1560 $2741 $28.18 $151.16] 5290% 10.32% 18.13% 18.64% 100.00%
1994 | $73.57 $ 6.89 $28.39 $13.75 $12260| 60.01% 5.62% 23.16% 11.21% 100.00%
1993 | $5460 $ 210 $26.42 $2023 310335 5283% 203% 25.56% 19.58% 100.00%
1992 | $391.70 $1140 $24.26 $3034 $157.70| 358.15% 7.23% 15.38% 19.24% 100.00%

Description; This table reports the estimated revenues generated from Pacific cod at the
ex-processor level. The metric tons of raw fish that went into each product was taken
from blend data. Product mix and product recavery rates were calculated using WPR
data,

Source: Estimated using Blend, WPR, and Annual Operator Report data for 1992-95.

Table 3.17 reports the gross revenue generated at the ex-processor level for all species processed in the Pacific
cod target fishery. This would include pollock, flatfish, or any other species that was processed and had value,
thar was harvested when cod was the target fishery. Table 3.18 reports only the value of cod that was harvested
and processed during a cod fishery. Cod that was caught as bycatch in another groundfish fishery and processed
would not be included in this table. Therefore, the trawl fleet which has higher levels of cod bycatch in other
fisheries will tend to have their total gross revenue from cod under estimated in Table 3.18. The fixed gear
vessels harvest almost all of their cod in a cod target fishery, so their total gross revenue from cod will not be
under estimated as much as the rawl fleet's.

Table 3.18. Estimated Gross Revenue Generated from Pacific Cod Caught in Cod Target Fisberies (Based
on Blend Data)
Millions of Dollars Percent of Total Gross Revenue from PCOD

Year|Longline Pot  Trawl Trawl Total |Loagline Pot Trawl  Trawl Al
Ccv CP cv CcP

1995|8% 79.63 $i560 $ 2661 $ 21.63 $143.46]| 55.50% 10.87% 18.55% 15.08%  100.00%
15945 73.30 $ 6.89 $ 2778 § 1137 $119.33| 61.42% 577% 2328% 9.53%  100.00%
199318 5441 $ 2.10 $ 26.16 $ 18.19 $100.87 | 53.95% 2.08% 25.93% 18.04%  100.00%
1992|$ 91.61 $1140 $ 2332 $ 2629 $152.63| 60.02% 747% 1528% 17.22%  100.00%

Description: This table reports the cstimated revenues generated from Pacific cod at the ex-
processor level The metric tons of raw fish that went into each product was taken from blend data.
Product mix and product recovery rates were calculated using WPR data,

Sourge: Estimated using Blend, WPR., and Annual Operator Report data for 1992-95.
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For comparison, gross revenue was also calculated based on round tons from the WPR data. This information
is included in Table 3.19. Because the same prices were used in each case, the difference in gross revenue is a
result of changes in the round tous. In fact, gross revenues by fishery are quite different when based on WPR
versus Blend data. However, the total gross revenues by year are not. The main reason for the differences within
fisheries is that finizhed product data in the WPR is not gear specific. We are unable to determine if the pot
vessels catch of Pacific cod in the WPR data was processed into salt cod or an H&G product, or even if the
fishery should be classified as traw) carcher vessel or pot.

Table 3.19 Gross Revenue Generated From Pacific Cod Caught in All Fisheries (WKP)

Millions of Dollars Percent of Total Gross Reverue from PCOD
Year|Longline Pot  Trawl Trawl Total |Longline Pot Trawl  Trawl All
Ccv CP Cv Cr

199518 77.11 $ 497 $4575 $ 2004 $14787| 5215% 3.36% 30.94% 13.55% 100.00%
1994] 8 6840 $ 160 $3146 §$ 1623 $117.69| 58.11% 1.36% 2673% 13.79% 100.00%
199318 4801 $ 450 $2632 $ 1882 $ 9765 49.16% 4.61% 2696% 19.28% 100.00%
1992| § 83.77 $12.59 $ 2730 $ 2832 $151.99] 55.11% 8.29% 17.96% 18.63% 100.00%

Description: This table reports the revenues geperated from Pacific cod at the ex-processor level.
The metric toas of raw fish that went into each product was taken from WPR data. Product mix and
product recovery rates were calculated using WPR data.

Sgurce: Estimated using WPR, and Annual Operator Report data for 1992-95.

Initially, it was assumed that the retained tons by fishery in each data set would be close to the same. This tumed
out not to be the case because we could not accurately determine the target fishery. The differences between the
totals in the blend and WPR sections are a result of slight differences in the round tons reported in each data set.
Changes between fishery are the result of WPR data not identifying the gear used ¢o harvest the finished product.
Using the Pacific cod pot fishery as an example, the WPR gross revenue was estimated 1o be $4.97 million in
1995, while the blend estimate was $15.60 million. The difference between the two estimates was due to the
targets being improperly assigned due o the lack of gear data.

3.11 Harvesting and Processing Cost

The net benefit to the Nation of a particular use of cod cannot be determined without kmowing the variable
harvesting and processing cost associated with that use. Unfortunately, only limited and dated estimates of
harvesting and processing cost are available. Estimates of variable harvesting and processing costs for factory
trawlers, freezer longliners, and pot catcher processors are available from the initial analysis of the cod allocation
in 1993. However, comparable estimates are not available for other types of cod operations (e.g., trawler catcher
vessels or pot catcher vessels delivering to on-shore plaats).

The differences among the 1993 estimates of the variable cost per metric ton of cod catch for those three types
of caicher processors were quite small. Using 1992 prices, which are closer to the current prices than are the
1991 prices, the estimated costs per ton of cod catch are $545 for longliners, 3534 for pat boats, and $579 for
trawlers. In 1992 these differences were not large enough to affect the ranking of these three types of catcher
processors in terms of estimated net bepefit per merric ton of cod caich. If this contioues to be the case,
comparing gross value net of the opportumity costs of prohibited species and groundfish bycatch would be
sufficien to determine whether a specific change in the allocation of cod among user groups would tend to
increase or decrease net benefits to the Nation.
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Some cost information was provided during public testimony at the Apnl Council meeting, Specifically, a
representative of the freezer longliners indicated that the 1993 cost estimates were still valid and a representative
for pot catcher boats indicated that the cod fishery was not a profitable fishery for the pot vessels that principally
participate in the crab fisheries. The latter comment suggests that the variable harvesting cost per metric ton of
cod catch may be higher for pot catcher vessels than for traw! catcher vessels. The fact that some processors pay
a higher exvessel price for pot caught cod than for trawl caught cod of comparable quality supports that
possibifity.

Recently, a representative for the American Factory Trawler Association indicated that there bave been a number
of changes in the factory trawler operations and that without more analysis it is difficult 10 determine if the 1993
estimates are of use in 1996. The changes include the following: (1) the use of catcher vessels 1o supplement
the harvesting capacity of factory trawlers that produce fillets; (2) the use of filleting machines that are faster and
capable of filleting a larger range of cod sizes; (3) other changes to their processing lines that have increased
recovery rates and processing capacity; (4) the use of larger mesh trawls; and (5) decreased product prices. The
decreases in prices provided a strong incentive for most of the other changes.

If the 1993 variable cost estimates are used for each of the three groups of catcher processors, if the variable cost
for traw] catcher vessels and on-shore processors are assummed to be comparable to those of factory trawlers, and
if the variable cost is assumed 10 be $0.02 per pound or about $44 per metric ton higher for pot caught cod than
for traw] caught cod, the estimages of the variable cost per metric ton of cod catch are as follows: trawl, $579;
longline, $545; pot at-sea processing, $543; and pot on-share processing, $623. Information provided through
the public comment process is expected to clarify the usefulness of these cost estimates and to ideatify reasonable
changes to those estimates.

3.12 Opportunity Costs

When fish are taken as bycatch in oae commercial fishery, other uses of those fish are precluded. The altemative
uses of fish include: (1) retained target catch in the same commercial fishery; (2) catch and bycatch in another
commervtial fishery; (3) cach and bycatch in subsistence and recreational fisheries; and, (4) contributions to the
stock and other components of the ecosystem.  Although, the opportunity cost of using fish as bycaich is defined
as the net value of the highes: valued alternative use, in practice it is useful o consider the gpportunity cost of
bycaich mortality in terms of the net value of the uses that are decreased due 1o bycatch.

Opportunity costs are iniportant because they are needed to estimatz the net revenue to society. If the net revenue
o society? from the production of fish products were calculated the formula would be:

Gross Revenue - Variable Cost - Opportunity Cast = Benefits From Production to Society.
In this equation, opportunity cost represents the net value of the alternative production uses that are decreased
due to bycaich. In other words, the opporhumity is the gross revenue of foregone catches in other fisberies net of
the harvesting and processing costs it would have taken to produce that value, i.e.;

Opportunity Cost = Gross Revenue Reductions - Processing and Harvesting Cost Savings

*This discussion focuses on the benefits of society from the perspective of production. It ignores, for the
moment, he bepefits to society from the perspective of the consumer. Also note that opportunity costs are not
necessarily felt by the individual fishing firm. For exampie, a vesset that only fishes cod may not be concerned
with the amount of pollock they take as bycaich because it does not reduce the gross revenue of their operation.
In this case, the opportunity cost of pollock bycatch is borne by other members of industry and society in general,
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Bycatch mortality in the BSAI cod fisheries results in foregone opportunities in the balibut, crab, salmon, and
herring fisheries and in other groundfish fisheries. The methods used to estimate the cost of those foregone
oppornunities are described below.

The simplest case is that in which bycatch in one fishery results in a comparable reduction in catch in another
fishery the same year. For example, if each 1,000 mt of pollock bycatch in the cod fishery results in a 1,000 mt
reduction in pollock catch in the pollack fishery, the opportunity cost of that bycatch equals the net benefit
foregone in the pollock fishery. The foregone net benefit is caloulated as the difference between the gross product
value after primary processing and the variable harvesting and primary processing costs. Foregone net benefits
beyond primary processing are ignored just as the benefits of a cod fishery beyond primary processing are
ignored. In the absence of the variable harvesting and processing cost data that are required to calculate foregone
net benefits in the groundfish fisheries, either foregone gross value can be used as a measure of the cost of
bycatch or an attempt can be made to eliminate much of the upward bias that is imtroduced by using foregone
gross value as a proxy for foregone net value. The latier could be done, for example, by assuming that foregone
net benefits are 50% of the foregone gross product value, The cost data that are available suggest that variable
harvesting and processing costs generzlly are at least 50% of the gross product value. While this approach could
be calculated, the uncertainty aroumd the acial percentage that should be used is unkmown. Therefore, an
estimate of reduced gross revenue has been provided. For comparison, readers could estimate net bepefits with
the 50% variable cost assumption if they wish.

In this analysis, we use reductions in gross revenues as a proxy for opportunity costs of bycatch. We do not
estimate the cost savings in the opportunity cost equation for two reasons; (1) cost estimates of harvesting and
processing costs are unavailable for the fisheries affected by bycaich as well as for the groundfish fisheries, and
(2) Comparing net value of opportunity cost against gross revenue values in the groundfish fisheries, would
introduce a downward bias o the effects of bycatch. Comparing gross revenues in the groundfish fisheries to
reduced gross revenues in the fisheries of oppormmity is a more even-handed approach. Howevey, the use of
reduced gross revenues may tend to over estimate the opportunity cost of bycatch. Therefore, we would urge the
reader to bear in mind that without cost information, the impacis of bycatch are likely to be distorted.

For each of the four groundfish species that account for the bulk of the groundfish bycaich in the cod fisheries,
the potential foregone gross product value per metric ton of bycaich was estimated by multiplying the bycatch
of a given target species by the estimated gross revenue per ton of target catch of that species. For example, the
estimate of the potential foregone gross product vaiue per metric ton of pollock dycatch in the cod fisheries was
estimated by muitiplying the bycatch of pollock in each cod target fishery by the gross revenue per ton of pollock
in the appropriate pollock fisheries. This method of estimation is based an the assumption that bycatch of pollock
in the cod fisheries will recuce the amount of pollock that can be taken in the pollock fisheries before the pollock
fisheries are closed and that the reduction in pollock catch will be accompanied by a reduction in the catch and
product value of all species in the pollock fisheries. That assumption is consistent with the in-season

management of the groundfish fisheries.

If oot enough of a TAC is taken to trigger 2 closure of the fisheries that target on that species, peither catch nor
gross product value is foregone in those fisheries due to bycatch of that species in other fisheries. In this case,
the foregone net benefit in other groundfish fisheries is zero and it is another use of that species that is precluded
by bycatch. Generally. the other use would be the “stock benefit” resulting from the fish being left in the sea.
The net benefit of this use, which is in werms of its contribution to the value of the ecosystem, is difficult to
estimate. Depending oa the resulting effects on the various elements of the ecosystem, the net benefits could be
positive or negative. However, if the population of the species tha is taken as bycatch is not affected
significantly by bycatch mortality, the effects are less likely to be significant. Because the estimates of the
opportumity cost of groundfish bycatch used in this report are in terms of faregone product value, it is implicidy
assumed that the value of these other uses is zero, The estimaies of the foregone gross and net product value per
metric ton of bycaich when & TAC does limit catch in a target fishery are presented below by species. The species



for which the TAC are expecied to limit target catch vary somewhat among the altematives comsidercd.
Generally, only the pollock and cod TACs are expected to limit warget caich,

The value of the opportunities foregone in the halibut fishery due to halibut bycatch mortality in the groundfish
fisheries is more difficult to estimate because halibut bycatch in one year can affect halibut fishery quotas in each
of the next 25 years. Fortumately, a great deal of research has been undertaken over the years to assess the impact
of halibut bycatch. The IPHC [Hare, 1996) has found that, for each of the three main gear types (pots, trawls,
and longlines} used o harvest BSAI Pacific cod, there is a distinct pahern of future yield loss in the halibut
fishery due to differences in the size composition of the halibut taken as bycatch. In the trawl fishery. for
example, bycatch montality is generally associated with juvenile balibut which have not yet recruiled into the
halibut fishery. In 1994, only 7.3% of the halibut caught in groundfish trawl fisheries were adults. This
compares o 19.6% in the longline fighery and 20.2% in the pot fishery. These percentages change over time as
weil, The five-year average values are 10.3% in the trawl fishery, 37.5% in the longline fisheries, 52.5% in the
pot fisheries. The IPHC has found that a lower percent of adults in the bycatch actually equates to a greater
reduction i fisure directed balibut harvests, based on growth, recruitment and natural mortality of halibut. The
IPHC estimates that the yield loss in the halibut fishery over a 25-year period per metric ton of halibut bycatch
morality is on average 1.75 mt for the BSAI cod trawl fishery, 1.082 mt for the cod longline fishery, and 1.025
mt for the cod pot fishery.

As mentioned above, the reduced harvest level in the balibut fishery occurs over a 25-year pertod: therefore, it
is necessary to discount future eamings when calculating the opportunity costs of bycatch. Discounting assumes
that earnings in the future are worth less today than are earnings which occur in the present. The appropriate
discount rate is controversial. The higber the discount rate, the lower the preseat discounted value of future
eamings. A zero discount rate means that camings i the future are valued equally with present eamnings. In this
analysis. we use a 5% discount rate to calculate the discounted present value of the yield loss in the halibut
fishery. This rate is lower than discounts rates used in financial markets, where a 10% rate might be typical, and
is somewhat conservative in that it places a rather high value on future eamings.

According to the IPHC [Trumble, 1996], the average price per pound for landed halibut in 1995 was $1.95 for
Alaska The Alaska Region of NMFS [Carey, 1996] indicated that the Jease price for halibut IFQ is about $1
per pound net weight. Industry sources indicated that the F.O.B. Alaska price of balibut is about $2.50 per pound
and that, with these ex-vesse] and product prices, the processors are not doing much more than covering their
variable costs. This suggests that the net benefit per pound of halibut in the halibut fishery is not much more than
the $1 per pound that fishermen are willing to pay to lease halibut I[FQs. Using gross and net product values of
$2.50 and $1 per pound, a 5% discount rate, and the 25-year yield loss estimates provided by the [PHC, the
discounted present values of the foregone gross and net product values in the halibut fishery per pound (round
weight) of halibut bycatch mortality, respectively, are $2.54 and $1.02 for the cod trawl fishery, $1.74 and $0.70
for the cod longline fishery, and $1.70 and $0.68 for the cod pot fishery.?

Future catch in the halibut fishery is not the only alternative use of balibus that is taken as bycatch mortality in
acod fishery. Another altemative use is being taken as bycatch in another groundfish fishery. For example, if
the hatibut PSC allowance for another trawl fishery reduces the groundfish catch in that fishery, the halibut PSC
allowance and catch in the cod trawl fishery reduce the opportunities in the other trawl fishery. The opportunity
cost, in terms of foregone gross product value for that other trawl fishery, per metric ton of halibut PSC allowance
for the cod trawd fishery is determined by the gross product value per metric ton of halibut mortality in that other
traw] Ashery. Estimates of the gross groundfish product value per metric ton of halibut bycatch mortality are

Techically, opportunity costs ocear when activity in other fisheries actally reduces the amoart of harvest in the directad fishery.
[n ottwer words, the TAC of the target species mrst be talen before an opporionity cost iicks in. [n 1995, the harvest of halibut in the BSAIL
halibut fishery was roughly 25% [RAM, 1996] short of the quota. It conld be argued that there were no oppartunity costs of falibat
bycaich in the Baring Sea groundfish fisheries. [n this analysis, however, we assume that the harvest shorifall in the initial year of the
halibut IFQ) sysiem was an anomaly, and thal in the futare the entire halibat quota wal] be tken and opportunity costs of bycatch will exist
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presented below for each of the trawl fisheries that has been constrained by its halibut PSC allowance. The iotal
opportunity cost of halibut bycaich in the cod rawl fishery in tarms of foregone product value in other trawl
fisheries as a group is determined by the increase in product value for those fisheries that would be associated
with the optimal redistribution of the entire cod traw! fishery halibut PSC allowance among the other trawl
fisheries.

The optimal redistribution depends both on the extent to which catch is constrained in each trawl fishery by its
halibut PSC allowance and on the net value per metric ton of halibut bycatch montality in each trawi fisbery, If
the halibut PSC allowance for the cod trawl fishery were to be reallocated (o other traw! fisheries 1 me at a time,
the reallocation should be to the other rawl fishery with the highest pet valye per metric ton of halibut bycatch
mortality unil that fishery is no longer constrained by its halibut PSC allowance and then the allocations should
g0 to the other trawl fishery with the next highest net value per metric ton of halibut bycatch undl its catch is not
constrained by its halibut PSC allowance. This process would contine until either all the cod trawl halibut PSC
altowance had been redistributed, or until nooe of the other trawl fishery is constrained by its halibut PSC
allowance, which ever occurs first. Therefore, the oppornumity cost per metric ton of halibut bycatch in the cod
trawl fishery, in terms of foregone product value in other traw] fisheries, is not constant. It is higher for higher
levels of bycatch in the cod traw fishery, The model used to evaluate the alternatives being considered generates
estimates of gross revenue per ton of halibut, but because cost information is missing, we cannot estimate the net
valye necessary to optimize halibut PSC across fisheries. Estimates of gross revenue may, however, provide
some indication of the direction any reallocation of halibat should take if ap optimal distribution were desired.

The gross revenue generated in the cod target fisheries per pound of halibut mostality are shown in Table 3.20.
Since the pot fishery has relatively low levels of halibut mortality it has the highest gross revenue in the cod
fishery per pound of halibut bycarch. The trawl catcher vessels, which had the highest halibut bycaich rates, have
smallest amount of gross reveoue generated per pound of halibut mortality.

Table 3.20. Gross Revenue in Each Target Fishery Per Pound of Halibut Mortality

Pacific Cod Target Fisheries
Fishery Longline Pot Trawl CV Trawl CP

1995 $4542 $696.26 $15.79 $19.58
1994 $31.9t $666.63 $13.51 $17.42
1993 3$56.56 $2,887.90 51541 3$27.78
1992 £29.45 $385.79 314.30 3$31.57
Descnprion: This table reports the ex-processor gross revenue io the target fishery, per pound of halibut
mortality, This meang that in the target fishery for cod with longline gear, $45.42 (ex-processor) was
generated for each pound of halibut mortality.

Source: Bliend, NORPAC, WKP, and Annual Operater Reports from 1992-95.

Bycaich of crab, salmon, and hexring in the groundfish fisheries are presumed to create opportunity costs for those
fisherics as well. The methods used to estimate the cost of these foregone opporunities are discussed in detail
below, in an excerpt from the EA/RIR for Amendment 41. The table below reports the per unit bycatch
opportumity cost estimates used in this report and in the EA/RIR for Amendment 41. The estimates are in terms
of the discounted present value of foregone net product values in the crab, herring, and salmou fisheries. Net
revenue values for the crab fisheries are listed on the last row of this table, Thesc values are taken from

Amendrnent 41.
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Table 3.21 Estimates of Reduced Gross Reveaue or Bycatch Value Resulting From Bycatch On a Per Unit Basis

Per Pound of Halibut Bycaich . Per Ton - All
, By Gear Per Animal Caught As Bycatch For All Gear G
Trawl | Longline Pot C. Bairdi C. Opifio | RedKing | Chinook Sal Herring
31.88 $129 $1.26 $6.83 50.72 $24.00 330.76 $6.44 $1,183
Net $2.64 s028 | s11.04
values

The previous discussion focused on the methods of estimating opportunity costs resulting from bycatch in the
grounifish fisheries. It also provided estimates on a per unit basis of the appropriate values to use when making
these estimates. The following section uses the method and unit values discussed above to estimate annual totals
of reduced gross revenues or opportunity costs of bycatch.

3121 Estimates of Total Opportunity Costs of Halibut Bycatch Mortality

The revenues last by halibut fishermen because of halibut bycatch in the groundfish fishery are provided in the
first section of Table 3.22. Lost revemue is reported in millions of dollars. The right side of the table reports the
percent of reduced gross reverue by gear sectar. Longline vessels accounted for 29.03% of the revenue
reductions in the directed halibut fishery. Pot vessels caused less than 0.36% of the total reduction. Trawl
catcher vessels had the greatest impact on the directed halibut fishery (41.49%). Trawl catcher processors had
about the same impact as the longline fleet (29.12%).

Table 3.22 Reduced Gross Revenue in the Directed Halibut Fishery Resulting from Halibut

Bycatch in PCOD Target Fisheries
Millions of Dollars Percent of Reduced Gross Revenue
Year | Longline  Pot Trawl TrawlCP Total | Longline Pot  TrawlCV Trawl All
Ccv CP

1995 § 232 $ 003 $ 331 $ 232 §$ 798| 2903% 036% 4149% 29.12% 100.00%
1994] § 3.03 $ 001 $ 401 % 129 $ 529 5730% 025% 75.71% 24.28% 100.00%
1993| $ 127 $ 000 % 327 % 156 § 610 2083% 002% 5361% 25.54% 100.00%
19921 % 232 3 003 $ 331 §$ 232 $ 798| 29.03% 036% 4149% 29.12% 100.00%
Descriotion: This table reponts estimates of the reduced revenues in the directed halibut fishery caused by
halibur mortality in the direcied Pacific cod fisheries. For example in 1995, the cod longline fishery reduced
revenes in the directed halibwn fishery by $2.32 million, or 29.03% of the total reductions caused by directed

cod fishesies in the BSAL
Source: Blend, NORPAC, WKP, and Annual Operator Reports from 1992-95.

It is estimated that halibut bycatch mortality in the Pacific cod longline fishery cost the directed halibut fishery
$2.32 million in 1995. This is based an the $1.29 per pound bycaich vahse reported in section 3.3.1. The reduced
revenue was greater in 1994 at $3.03 million, and 1992 at $4.10 million. Halibut fishermen had their revenue
reduced the least by longline bycatch in 1993. That year, the directed longtine fishery's revenue was estiroated
to be reduced by $1.27 million.

The Pacific cod pot fishery had less of an impact on the directed halibut fishery than the Pacific cod longliners.
In 1992, they reduced the halibut fishermen's revenue by $40,000. Reduced revenues were next highest in 1995
($30,000). Both 1993 and 1994 estimates indicate the Pacific cod pot fleet reduced the target hatibut fishermen's
revenue by $10,000 or less.
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Halibut bycatch in the Pacific cod catcher vesse) fleet ceduced revenues in the directed halibut fishery by $3.19
raillion in 1992, and $4.01 million in 1994. Reductions of $3.27 and $3.31 million were reported in 1993 and

1995, respectively.

According to these estimates, the Pacific cod trawl catcher processor and longline flest had exactly the same
impact on the halibat fishery during 1995, Each fishery reduced the directed halibut fisheries revenues by $2.32
million. In 1993, the catcher processars ($1.56 million) bad a slightly greager impact than the longliners.
However, in both 1992 and 1994, the longliners had at least twice the impact of the catcher processors.

3.12.2  Estimates of Totl Opportunity Cost of Crab Bycatch

Next, we will focus on the opportunity cost of crab bycaich. As reported carlier, these values are taken from the
Bycatch Simulation Model developed by ADF&G. These values per unit are $6.38 for C. bairdi, $0.72 for C.
opilio and $24.00 for red king crab. The morality rates of bycaught crab in the haok and line and pot fisheries
were assumed 1o be the same as the trawi mortality rates when estimating reduced gross revenue, These rates are
different from those reported in Amendment 41 discussed below.

The Pacific cod longline fishery reduced the gross revenue generated by crab fishermen by less than $300,000
each year, 1992-95. Pot Pacific cod fishermen had the most impact in 1992 when they were estimated to reduce
the crab fleet’s revenue by $1.99 million Revenues were reduced by $0.61 million or less in each of the other
years, and in 1993, it was caly $10,000. This large fluctuation indicates wide swings in the reparted bycatch of -
crab by the Pacific cod pot fishermen. Trawl Pacific cod catcher vessels bycatch of crab reduced the crab fleet's
revenue by about $0.60 million in each of the last three years. The Pacific cod trawl catcher processor fleet had
about twice the impact of the catcher vessels. They generally impacted the crab fleet by about $1 million per year.

Table 3.23 Reduced Gross Revearue in the Directed Crab Fisheries Resuiting from Crab Bycatch in Pacific

cod Target Fisheries
Millioas of Doilars Percemt of Reduced Gross Revenue
Year | Longline Pot Traw!l TrawlCP Toml | Longline Pot Trawl CV Trawl CP Al
Cv

19951 3% 023 $ 061 5 056 % 120 $ 260 B.73% 23.56% 2145% 46.26% 100.00%
19941 $ 025 $ 019 $ 061 $ 042 $ 122 2029% 15.77% 5000% MM24% 100.00%
1993| ¢ 018 §$S 001 $ 063 $ 111 $ 192 9.14% 0.63% 32.56% 57.68% 100.00%
1992 ] $ 023 _$ 061 8 036 120 8§ 260 873% 23.56% 2145% 46.26% 100.00%
Description: This table reports estimates of the rechiced revenues in the directed crab fisheries caused by crab
bycatch in the dirested Pacific cod fisheries, For example in 1995, the cod longline Gishery reduced revenues

in the directed crab fishery by $023 million, or 8.73% of the total reductions caused by directed cod fisheries

in the BSAL

Source: Blend, NORPAC, WKP, and Annnal Operator Reports from 1992-95.

The value of crab bycatch to crab fisheries was also estimated in Amendment 41 to the BSAI FMP. That
assessment is included in the box below for comparison purposes. The data from Amendment 41 is based on
crab bycatch in all directed groundfish fisheries. Table 3.23 was based only on crab bycatch in Pacific cod target
fisheries.
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It is informative to know what crab bycatch in groundfish fisherieg cost the directed crab fisheries.
The answer to this question can be derived from the adult equivalent exercise, The value of crab

bycach in groundfish fisheries,

based on number of male adult| Value of crab bycatch in groundfish fisheries to directed crab
, is shown in the adjacent | fisheries, based on 1993-1995 average bycateb and price.
ifish ,

ib:ablifncidemall mﬁshu; Adotmale AR Average Toal

) Y. Equivalenss seight e/l valge (5)
may increass total  ex-vessel | Red king crab 33,231 65 3.80 820,800
revenues by about 10.5 million | Tanner cmb 920,060 23 2.80 5.925,000
dollars. Assuming there are about | Snow aab 1.958,138 13 150 1.818.000
275 crab vessels, these crab would | ToW! $10,563,800

equate o about $38,000 per vessel
in gross ex-vessel value. Potential costs of proposed aliemative crab PSC limits for trawl fisheries
can be measured against potential benefits to crab fisheries.

3.12.3 Opportunity Cost of Groundfish Bycatch

Gross revenue forgone in the groundfish fishery, because of groundfish bycaich, is reported in this section. The
Pacific cod pot and longlipe fisheries bad little impact on the rest of the fleet. Just under $2.5 million was the
Jargest anumal revenue loss caused by the longline fleet, and the pot fleet never had more than a $10,000 impact.
Groundfish bycatch in both the Pacific cod catcher vessel and caicher processor fleets reduced the groundfish
fisheries revenue by over $15 million in 1995, These impacts were 50% greater than any of the other three years.

Table 3.24 Reduced Gross Revenue in the Groundfish Fisheries Resulting from Groundfish
Bycatch in Pacific cod Target Fisheries

Millions of Dollars Percent of Reduced Gross Revepue
Year | Longline  Pot Trawl TrawlCP Towal | Longline Pot TrawlCV Trawl All
Cv CP

1995 $ 176 $ 001 $ 1512 $ 1678 $ 3368 524% 0.04% 44.90% 4983% 100.00%
1994 § 168 3 000 $ 917 $ 472 § 1388 12.10% 0.02% 66.02% 33.96%  100.00%
19931 § 138 S 000 $ 833 $ 832 § 1803 1.65% 0.00% 4620% 4614%  100.00%
1992] 3 176 3 001 §$ 1512 § 1678 8 33.68 5.24% 0.04% 44.90% 45.83%__ 100.00%
Descriprion: This table reports estimates of the reduced revenues in the other directed groundfish fisheries
caused by groundfish bycarch in the directed Pacific cod fisheries, For example in 1995, the cod longline
fishery reduced revenues in the other directed groundfish fisheries by $1.76 million, or 5.24% of the total
reductions caused by directed cod fisheries in the BSAL

Soyree: Blend, NORPAC, WKP, and Annnal Operator Reports from 1992-95.
3.124  Opportunity Cast of All Bycaich

The final section in this table reports the reduced gross revenue in all directed fisheries. This section basically
sumns the results from the three fisheries discussed earlier, and adds in the cost incurred by the salmon and herring
fisheries.

Pacific cod longline fishermen's bycatch reduced the gross revenue of ail other target fisheries by $4.32 million
in 1995 (Table 325). Most of the cost ($4.10 million) was bome by the directed balibut fishery. Pacific cod pot
fishermen's impact was only $0.65 millicn in 1995. The directed crab fisheries were most ($0.61 million)
impacted. The rawl caicher vessel and catcher processor fleets reduced the gross revenue in other directed
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fisheries by $19.09 million and $20.40 million, respectively, in 1995, Other groundfish fisheries were most
impacted by the traw| fleets.

Table 3.25 Reduced Gross Revenue in the All Directed Fisheries Resulting from Bycatch in

Pacific Cod Target Fisheries
Millicas of Dollars Percent of Reduced Gross Revenue
Year | Lopgline  Pot Trawl TrawlCP Towal | Longline Por  TrawlCV Trawi All
CV ce

1995| $ 433 % 065 3 19.10 3 2043 3 4451 9.73% 147% 4291% 45.89%  100.00%
(994 8 45 3 021 51390 $ 649 $ 20.6!1 24.08% 1.01% 6748% 31.51% 100.00%
1993 s 283 3 001 31230 $ 1113 §$ 2627 10.76% 0.05% 4633% 41.36% 100.00%
1992/ $ 433 3 065 3 1910 5 2043 3 44.51 9.73% 147%  4291% 4589%  100.00%
Descriprion: This table reports estimates of the reduced revenues in all directed fisheries (halibut, crab,
groundfich, salmon, and herring) cased by bycatch in the directed Pacific cod fisheries. For example in 1995,
the cod longtine fishery rediced revenues in all other directed fisheries by $4.33 million, or 9.73% of the totai
reductions cansed by directed cod fisheries in the BSAL

Source: Blend, NORPAC, WKP, and Annual Operator Reports from 1992-95.

3.13 Carch by Permit Fishery

The Coumxil has approved three types of limited entry programs in recent years. Halibur and fixed gear sablefish
are currently managed under an IFQ program. This program went into effect in 1995. Eary in 1996, the
Council's vessel moratorium went into effect. The moratorium limits the number of vessels that can participate
in the Bering Sea/Aleutian Island (BSAI) and Gulf of Alaska (GOA) groundfish fisheries. The Council has also
passed a license limitation program for groundfish and ¢rab that will build on the moratorium. The Council's
license program has not yet been approved by the Secretary of Commerce, but if it is made law, it should be in
place by 1998.

Concerns were expressed by members of industry that reducing the Pacific cod TAC available to a sector of the
fleet in the Bering Sea may increase their effort in the Gulf of Alaska The 1995 catch distribution of Pacific cod
in Table 3.26 was prepared to show the fleet's catch by permit type. This provides some indication of the aumber
of vessels, and the historical catch of vessels that could move from the Bering Sea into the Gulf,
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Table 1.26. 1995 Pacific cod catch from all Pacific cod target fisheries in the GOA and
BSAI by vessels under the Council’s various limited entry programs.
Program __|Fished [Permit |Data Longline  Pot Trawl CV_ Trawl CP |Grand Total
BSAIINO M. Tons 35,253 16,230 28,289 23,912 108,684
Vessels 13 i01 103 41 180
YES [M. Toans 58,701 2,486 2879 g 64,067
Vessels 38 7 5 0 111
BSAI Metric Tons 93,955 18,716 31,169 28912 172,751
Sablefish |BSAI Vessels 51 108 108 41 291
IFQ |GOA |NO |M. Tons 1,756 9,307 27.090 2.563 40,715
Vessels 98 130 131 5 270
YES M. Tons 9011 6,273 7.820 0 23,103
Vessels 69 26 21 0 150
GOA Metric Tons 10,766 15,580 34,910 2,563 63,819
IGOA Vessels 167 156 152 15 420
Total Metric Tons 104,721 34296 66078 31475 236,570
Total Vesseis 202 224 216 45 604
BSAI |NO M. Tons 7272 1.759 3.731 2262 15,024
Vessels 10 4 18 4 30
YES |M. Tons 86,682 16,957 27438 26,650 157,727
Vessels 4] 104 90 37 261].
BSAI Metric Tons - 93,955 18,716 31,169 28912 172,751
Moratorium |[BSAI Vessels 51 108 108 41 291
GOA |NO M. Tons 3,249 3,794 7,170 38 14,251
Vessels 46 18 19 2 80
YES |M. Tons 7517 11,787 27,739 2525 49,568
Vessels 121 138 133 13 340|
GOA Metric Tons 10,766 15,580 34910 2,563 63,819
|GOA Vessels 167 156 152 15 420
Total Metric Tons 104,721 34,296 66,078 31475 236,570
Total Vessels 202 224 216 45 604
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Tabie 3.26 continued

Program _|Fished |Permit | Data Longtine Pot Trawl CV Trawl CP | Grand Total

BSAI [BSA |M.Tons 23,926 3,969 2041 15,105 45,041

Groundfish Vessels 7 52 11 16 85

Licenses GOA |M. Tons 180 672 98 1335 2,285

Vessels 3 8 9 2 18

GO A/|M. Tons 62,676 12284 26400 12472 113,833

BSAL |Vessels 33 45 82 22 173

Nooe |M. Tons 7,173 1,750 2,629 0 11.593

Vessels 8 3 6 1 15

BSAI Metric Tons 93,955 18,716 31,169 28912] 172,751

BSAI Vessels sl 108 108 41 291

GOA |BSA M. Tons 4 1,171 559 98 1.831

Vessels 2 20 3 1 24

GOA [M. Tons 1,422 8,147 14,429 51 24,049

Yessels 96 97 75 3 221

GO A /M. Tons 6,135 3.166 15410 2414 27,125

BSAL |Vessels 30 29 69 11 125

None |M. Tons 3.205 3,096 4512 0 10,813

Vessels 39 10 5 0 50

GOA Metric Tons 10,766 15580 34910 2,563 63,819

|GOA Vessels 167 156 152 15 420

Total Metric Tons 104,721 34296 66078 31475 236,570
Total Vessels 202 224 216 45

BSAI [No  |M. Tons 86,729 2096 17,602 271272 133,699

Crab Vessels 47 14 73 38 159

Licenses Yes |M. Tons 7,225 16,620 13,567 1,640 39,052

Vessels 4 94 35 3 132

BSAI Metric Tons 93,955 18,716 31,069 28912] 172,751

BSAI Vessels Sl 108 108 41 291

GOA [No  |M.Toos 10,128 10,743 28260 1,840 50,971

Vessels 154 97 il7 14 327

Yes |M.Tons 638 4,337 6,650 723 12,848

Vessels 13 59 35 [ 93

GOA Metric Tons 10,766 15580 34910 2,563 63.819

GOA Vessels 167 156 152 15 420

Total Metric Tons 104,721 34296 66078 31475 236,570

Total Vessels 202 224 216 45 604,

The groundfish license section of Table 3.26 reports the catch of Pacific cod in the BSAI and GOA. Both of
these catch areas are then divided into four license caiegories: a BSAI licerse only, GOA license only,
GOA/BSAI license, and those who did not qualify for any license. In this example, we will focus on the trawl
vessels that fished the BSAI and would hold a license for both the BSAI and GOA. These are the vessels that
can move back and forth between the BSAIand GOA. The trawl cacher vessels qualified to fish both the GOA
and BSAI under the license program caugit 26,400 tons of the 31,169 ton BSAl totai. This group of vessels will
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have the flexibility 10 move into the GOA if their Pacific cod allocation is reduced in the BSAL [a terms of
number of vessels, 82 out 108 vessels qualified for both areas. The catcher processor fleet bad 22 out of 41
vessels qualify for both areas. These vessels caught less than half of the total Pacific cod taken by the catcher

processor fleet,

3.14 Groundfish Observer Coverage

One request from the AP in January was 1o include information on the various levels of observer coverage in the
fisheries that catch cod. The observer coverage percentage was determined by matching records from the
Observer NORPAC database to records in the NMFS Alaska Region blead data for at-sea vessels and Alaska
Siate Fish Tickets for vessels delivering to onshore processors. The match is by vessel and date (week ending
for at-sea, landing date for onshore). If an observer was on a vessel any tume during a week, that week is
considered observed, and the catch amount in the blend or fish ticket data is tagged as observed vessel carch. A
ratio calculated on the NORPAC data of catch amounts in samplied hauls versus NORPAC catch amounts i
unsampled hauls for a vessel/week is placed on the corresponding blend or fish ticket record and multiplied by
the catch amounts on the biend or fish ticket record to produce the observed hauls amounts. The blend and fish
ticket carch amounts are grouped by target/gear and vessel class categories and the percentages calculated.

Be aware of the foliowing notes. A fish ticket record is inclhuded only if it defivered to an onshore processor listed
in the blend data. Harvester vessels delivering to motherships are not represeated, only the mothership itself.
Because the match between databases is less than perfect (94% - 98%), the percent observed may be slightly low.
The target designation on the fish tickets is calculated using the same algorithm as used by the NMFS Alaska
Region for the blend, however, a target is calculated per catcher vessel landing date, rather than per processor
week.,

Harvest vessel classes are used in this document to group similar vessels Classes like these were used in the
most recent versions of the License Limitation and In-shore/Off-shore analyses. The classes in this analysis are
1nore aggregated than those used in previously. A complete list of the classes and their definitions is included
below:

Vessel Clam Definition

LH Vessels that only used loagline gear and did not processes fish.

Lp Vessels that only used longline gear and processed fish at-sea.

MSC Vessels that did not fit in any of the other classes.

PCP Vessels that barvested fish with pots {(both caicher vessels and caicher processors), but did not use

trawl gear at an time,

THI Trawl caicher vessels greater than 125 that may also use pots.
TH2 Trawl carcher vessels 90-125 that may also use pots.
TH3

TP1

Trawi carcher vessels 58-90 that may also used longline and pot gear.
Trawl catcher processors that can processes surimiffillets/H&G. These vessels are generally over

200" in length.

P2 Trawl caicher processors that can process fillets and H&G. These vessels are generally over 200 in
length.

TP3 Trawl carcher processors that can process H&G. These vessels are generally less than 150

Table 3.27 lists the catch by vessel class and fishery for the years 1992 through 1995, This data is provided so
the reader can mughly estimat= the amount of catch that was observed or unobserved. Because the data used to
calculate the percent of observer coverage and the total weight differ slightly, they were versions of blend data;
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any estimated weights should oaly be considered as approximations. Confidential data has been deleted from
Table 3.27, as required by law.

Table 3.27 Catch of Pacific cod by Vessel Class 1992-95

L Gear Class 1992 1993 1994 199
| 1H 167 50 122 6
P 78,251 53,750 69,935 75,771
MSC 5,806 2,806 3011 4,529
Longline PCP 157 2 4,584 2712
TH2 5 - . .
TH3 18 - 0 0
TP2 4,484 1,884 2,288 436
TP3 13,182 7,662 7,200 10,693
Sub-total 102,071 66,153 87,139 94,163
LP ] - - 498
MSC 9,319 808 840 2,495
PCP 3,632 1.290 7273 14,779
Por THi . . - 4
TH2 104 ; . 748
TH3 - . 123 259
3 627 . - ;
Sub-totat 13,681 2,098 8236 18.782
1H . . 87 32
LP I ; - 14
MSC 12,006 4,591 2,646 2,905
PCP . . 108 92
THI 1,146 6.593 6434 6,530
Trawl CV TH2 6,959 17.100 23,890 26,411
TH3 9,922 12,720 10,261 13,209
TP 20 10 80 537
™ . 8 2 155
T3 136 2 64 121
Sub-total 30,190 41,045 43,592 50,208
1P 22 . 162 0
MSC 124 0 . 851
Trawl CP THI1 - - 1,065 -
TP 20,976 14,044 14.545 19,656
™2 21,737 15,189 14,289 18,469
TP3 17,126 24,566 26,096 29,561
Sub-total _ 60,187 57.799 56,156 68,537
Total 206,129 167,095 195,124 231,690

Descripiion: Catch of Pacific cod by harvesting vessel class. For example in 1995, LP (longline
carcher/processors) caughe 75,777 mt of Pacific cod, and TP3 (rawl catcher/processors that do H&G)
caught 29.561 mr.

Saurce: Blend data for 1992-G5, Observer coverage by target fishery and vesse] clasg, BSAL 1992
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Table 3.28 lists the observer coverage levels by vessel class for the years 1992-94. The information inciuded in
this table is the gear that was used to harvess the cod, the vessel class, the mumber of vessels in that class, the total
number of weeks vessels in that class fished. the total number of weeks vessels in tha class were observed, the

percent of weeks observed, the percent of catch observed, and the percent of hauls that were cbserved.

Table 3.28 Observer Coverage in the 1992 BSAI Pacific cod Target Fisheries by Gear and Vessel Class

Vessel #of Total Weeks Percent Observed
Gear Class Vessels | Fished | Observed | Weeks | Cawh | Hauls
Longline LP 38 814 667 82% 92% 76%
PCP 23 125 53 42% 76% 60%
TP2 5 66 56 100% 100% 75%
TP3 8 169 152 90%, 95% 77%
LH 23 48 2 4% 12% 9%
TH2 1 i 0 0% 0% 0%
TH) 3 9 1 11% 1% 1%
MSC 19 43 1 2% 2% 2%
Pot PCP 60 348 224 64% B4% 48%
173 5 17 14 82% 95% 51%
TH2 4 11 3 27% 22% 19%
MSC 4 17 8 47% 7% 7%
Trawl CV PCP { 1 0% 0% 0%|
P2 ! i 1 100% 100% 51%!
THI 1 38 37 97% 999 77%
TH2 25 85 37 44% 43% 42%
™3 19 137 44 2% 37% 28%
MSC 5 12 3 25% 19% 14%
Trawl CP TP1 7 38 36 95% 99% 61%
P2 15 81 79 98% 100% 55%
TP3 18 74 66 89% X% 55%
MSC 4 13 2 0% 0% 0%

Notes: - Omshore targets are calculared per vessel (not per processor).
- Only 98% of the Observer records matched either the Blend or Fish Ticket

data Therefore, the proportion shown to be observed may be low.



Table 3.28 (cont.) Observer Coverage in the 1993 BSAI Pacific cod Target Fisheries by Gear and Vessel Class

Vessel # of Total Weeks Percent Observed
Gear Class Vessels Fished | Observed | Weeks I Carch | Hauls
Longline LP 35 505 419 83% N 74%
FCP 8 36 19 53% 79% 52%’
TP2 4 25 24 5% 95% 67%
TP3 8 85 79 93% 97% 81%
LH 3 7 0 % 0% 0%
MSC 2 2 0 0% _ 0% 0%
Pol PCP 19 68 34 50% §1% 55%
Trawl CV TH1 7 28 27 % 98 % 7%
TH2 32 165 64 I9% 43% 34%
TH3 23 173 54 % 365% 30%
MSC 3 15 3 20% 15% 11%
Trawl CP TP1 9 42 38 W% 0% 48%
TP2 14 78 72 2% 1% 64%
™3 22 76 58 78% 26% 58%
MSC _ 1 5 0 0% 0% 0%
Notes: - Onshore targets are calculated per vessel (not per processor).
- Only 94% of the Observer recards matched either the Bleod or Fish Ticket
data. Therefore, the proportion shown to be observed may be low.
Table 3.28 (cont) Observer Coverage in the 1994 BSAIJ Pacific cod Target Fisheries by Gear and Vessel Class
Vesse| #of Total Weeks Percent Observed
Gear Class Vessels | Fished | Observed | Weeks | Cach | Hawis _
Longjine LP 34 663 502 T6% 87% 1%
PCP 5 62 47 T6% 93% 02%
TP2 2 15 13 87% 9% 65%
™ 5 91 75 2% 93% %
LH 2 8 1 13% 14% 13%
MSC & 12 0 0% 0% 0%
Pot PCP 34 176 92 2% 57% 46%
gy o} I 5 3 60% 80% 8%
_MSC 2 2 0 0% 0% 0%
Trawl CV THI1 11 47 44 W% 95% 1%
TH2 36 234 177 T6% 79% 4%
TH3 19 151 105 70% 76% 64%
MSC 4 17 2 12% 20% 18%
Trawl CP MSC 1 ) 1 100% 100% 59%
TP1 12 34 28 82% 6% 65%
TP2 8 32 pa 34% 9% 60%
3 13 4. 31 74% 2% 39%

Notes: - Onshore targets are calculated per vessel (not per processar).

- Only 94% of the Observer records marched either the Bleod or Fish Ticket

daza Therefore, the proportion shown 10 be observed may be low.
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3.15 Catch By Vessel Owner's State of Residence

This secticn will report the catch of Pacific cod by vessel owner’s state of residence. States were broken down
into three proups: Alaska, Washington, and Other States. These tables are provided to show which regions of
the country would be impacted by specific allocations. For example, if more cod were aliocated to the fixed gear
pot fleet, states whose citizens own the pot vessels may be considered better off than a state whose fleet did not

use pot gear.

Table 3.29. Total Tons of Pacific Cod Caught in the BS/AI By Vessel Owner's State of Residence.

Year |State of Residence Longline Pot Trawt CV Traw| CP Grand Total
1995 |Alaska 18,730 4,753 1,834 2.368 27,685
Washington 73,440 9,664 19,349 24,797 127,249
Other States 1,785 4,299 9,986 1,748 17,818
1994 |Alaska 16,909 1,783 1,943 294 20,929
Washington 69,117 4,554 24,669 13,779 112,119
Other States 1,024 1,892 7,619 629 11,165
1993 |Alaska 14,550 421 1,432 2,239 18,642
Washington 50,844 1,273 15,449 22,741 90,307
Other States 587 404 12,806 237 14,034]
1992 lAlaska 21,640 865 967 585 24,057
Washington 78,861 10,851 7.613 27,338 124,662
Other States 1,217 1,963 11,439 60 14.679
Description: This table reports the metric tons of Pacific cod caught in the BSAI by the vessei
owner's state of residence, as reported in the Federal and State vessel permit files. For example
in 1995, 18,730 mt of cod were harvested with longline gear by vessels who's owner resides
in Alaska
(~——Souge: Blead data 1992-95

Table 3.29 indicates that most of the Pacific cod is harvested by vessels whose owner lives in Washington, This
makes sense because most of the freezer longline vessels and factory trawlers are from Washington. These two
groups accounted for the largest shares of Pacific cod catches between 1992-95.

The traw} catcher vessels harvesting Pacific cod were geperally owned by persons living outside of Alaska as
well. Trawl catcher vessels owned by persons from W ashington had the most catch in 1993-95, In 1992, persons
from other states owned the vessels that reported the most catch.

The segment of the flect that has the most potential for growth, the pot fleet, are most often owned by persous
from Washington.

3.16 Employmeat

Information on employment by industry sectar is limited, Data has been collected as part of the Annual Operators
Reports in the past These data were difficult to interpret. Often it was not known if the number of employees
was being reparted for the entire year or by month. Some forms were submitted with the same pumber of
employees working each month even though the plant may not have been operating. Concerns over the usefulness
and reliability of the data resulted in the data collection efforts being terminated.



Employment numbers have been reported for various induswry seciors (Impact Assessment Inc., 1994). The
number of full time equivalens (FTE) employees in the 1993 factory trawler flest was reported to be 7,271, The
factory longliner fleet reported to have about 16 employees on an average 115 foot vessel. I there were 40
vessels in this fleet, that would equal 640 employees. The average TH2 vessel was reported to have four crew
members. A shore plant in the Bering Sea/Alcutian Islands can have a work force between 380 and 600
individuals during peak processing times. These times would be during the poliock A season when the plagt is
processing pollock, C. opilio crab, and cod.

The numbers reponted by Impact Assessent, Inc. are for all groundfish species. We cannot divide employment
between various species, For example, we do not know how many employees were depending on Pacific cod for
their job. This is especially true for the factory trawler fleet and Shore Planss. The factory trawlers. especially
TP1 vessels, rely mainly oe pollock. Shore plants are also diversified in terms of the kinds of fish they utilize.
These plants often process pollock, other groundfish species, crab, and salmon in addition of Pacific cod.
Because factory longliners primarily target cod, it could be assumed that they depend beavily on cod for
employment, This assumption cannot necessarily be made for Shore Plants and the trawl fleet.

3.17  Consideration of Community, Borough, and State Taxes Related Cod Fishing Activity

At the January Council meeting, one of the issues identified for consideration by the Council was that of tax
implications 1o the state, boroughs, and individual communities of a reallocation of the cod resource. The State
of Alaska imposes a Fisheries Business Tax (raw fish tax) on all businesses which purchase and process fich
in the state. Taxes are assessed on the ex-vessel value of fish, including the acmal price paid as well as any
bonuses or other forms of payment to fishermen The tax rates vary from 3% for onshore processor, 0 4.5% for
salmon cannenies, to 5% for floating processors. These taxes are then distributed depending oo the status of the
borough/community in which the processing occurs; though there are variations depending on borough/
community stan:s, the system basically shares these revennes between the municipality/city where the landings
were made. the borough where the landings were made, and the state General Fund.

Appendix I 1o this document contains a guide 10 the fisheries business tax which describes the collection and
distribution process in detadl, for this ad other applicable taxes. This appendix also contains a summary of the
1995 fish taxes for each borough, municipality, and city im the State of Alaska Included in this summary is the
recently implemented Fishery Resource Landing Tax, which contributed an additional $2.9 million w the state's
coffers in FY95. The Resource Landing Tax is currently in litigation and taxes collected are therefore being held
in escrow pending the outcome of that litigation. The raw fish tax generated a total of $18.6 million statewide
in 1995. As would be expected, the major beueficiaries of this $18.6 million were the major fish processing
ports, and include the following:

Aleutians East Borough - $ 1.2 millioa
Bristot Bay Borough - $ 2.7 million
Kenai Peninsula Borough- $ 0.9 million
Kodiak Isiand Borough - $ 1.0 million
Lake and Pepinsula Borough - $ 0.95 million
Sitka- $ 0.7 million
Kodiak - $ 0.65 million
King Cove- $ 0.5 million
Petersburg - $ 0.83 million
St Paul - $ 2.5 million
Unalaska - $ 2.2 million

The city of Unalaska (Dutch Harbor) also received the greatest shars (87%) of the total Resource Landings Tax
for an additional $ 2.5 million.
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These taxes represent a considerable source of income and support for the communities and boroughs involved
in the fisheries off Alaska A detailed analysis of the implications of the cod allocation alternatives is beyond the
scape of this study. Such an analysis would entail breaking owr Pacific cod deliveries by each of the major
processing plants, estimating a price and subsequent tax revenue, and further prorating the resulting tax revenues
amoog the various boroughs, municipalities, and cities within which those plants operate. This would then need
to be compared o what might ocour under each of the allocation aliematives being considered. What might occur
under each of the alternatives would be a complex predictive exercise i itself, necessitating assumptions
regarding where each gear type might make its deliveries. For example, fixed gear deliveries of Pacific cod may
represent 2 much larger share of overall oashore cod deliveries in the GOA than in the BSAI Further, the relative
importance of fixed gear vs trawl gear deliveries wil] vary berween individual processing plants. Some of these
assumptions would be obvious to allocation altemnatives in question, while others will be less obvious.

In most cases, Pacific cod represents a relatively small portion of the total tax revenues generated, when taken
into consideration with other fish processed such as pollock and salmon. As an ¢xample of the tax revenues
attributable to Pacific cod processing, let us assume a 10% change (either up or down) in the amount of cod
processed onshore, without regand to where it would be processed and which borough would bepefit (this is
postilated as a ballpark percentage wiich could ocaur with some of the percentage splits being considered). With
aTAC of 270,000 mt to work with, and assuming a price of 18 cents per pound, the change in revenues generated
could be on the order of $320,000 (270,000 X 10% X 2,205 X .18 X .03 = $321,489). However, the Resource
Landings Tax noted above, which is applied to offshore caught and processed fish at a similar rate of 3%, would
represent an offset to the change in raw fish tax revenues from the example above. The net effect in this case
would be zero, overall, though the specific location (community or borough) of the tax benefits may change
depending on the aliocation alternative chosen. It is anticipated that the detailed information in Appendix HI,
coupled with the analytical results for the various alternatives in Chapter 5, will allow the reviewer to make
his/her own inferences as to the poteatial, incremental tax implications of a change in the allocations of BSAI
Pacific cod.

318 Summary

This section will provide a brief summary of the information provided in Chapter 3. It will recap the closures
in the 1994 and 1995 directed cod fisheries, and discuss why those closures occurred. Halibut mortality has
caused a redistribution of the TAC in both 1994 and 1995, This redistribution will be summarized, Annual cod
karvests will then be given. This will include both cod taken in the directed cod fishery and cod taken as bycaich
in other targets. Retention rates in the cod fisheries will be listed next. The a summary of cod markets will be
presented. Finally, a discussion of the cod pot fleet’s ability to harvest additional TAC will conclude this section.

The time lines of the 1995 directed Pacific cod fisheries were as follows. The cod hook and line fishery was
closed May 7, 1995 due to halibut mostality. On September 1, the fishery reopened. The fishery then closed
again on October 16 when they had harvested their portion of the TAC. The fixed gear fishery remained closed
umtil November 17, when the NMFS Regional Directar reallocated 10,000 tons of cod fram the trawl fleet to the
fixed gear fishery. The hook and line ficet was then closed for the fast time on December 11, because they
reached their halibut mortality cap. When the seasoa ended, the hook and line vessels had canght almost 34,000
tons of cod. Pot vessels fished cod until the fixed gear TAC was taken on October 16. The trawl portion of the
Pacific cod TAC opened on Jatwary 20, and was closed on April 24. The fishery was closed because the trawl
fleet had reached their halibut mortality cap. The fishery reopened for four days beginning October 25, when the
remaining 100 tons of halibut mortality was made available to the trawl fishery.

[n 1994, the Pacific cod trawl fleet was closed on May 7, because of halibut mortality. On August 18, 1994, the
NMEFS Regional Director reallocated 8,000 metric toas of unused Pacific cod from the trawt TAC to fixed gear.
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Because balibut mortality plays an important role in closing directed Pacific cod fisheries, it is a focal point in
this analysis. The 1992 through 1995 rates are reported in section 3.2.5 by target fishery. The 1995 halibut
mostality in the Pacific cod fisheries was 799 tons in the cod book and line fishery, 10 tons in cod pot fishery, 788
tons in the cod trawl] carcher vessel fishery, and 553 tons in the cod trawl catcher processor fishery.

Table 3.29 provides a summary of the information presented earlier in this chapter. The first section of the table
reports the total catch of Pacific cod by gear group for the years 1992-95. Harvests of cod in target and not-
target cod are tacluded in this section. Total catch has increased for every gear type between 1993-95, except
for the trawl catcher processor fleet in 1994, This reflects the increases in TACS over recent years.

The second section of the table reports the amount of cod that was retained. The first column in this section is
the metric tons of retained cod. Cod retention has increased from 130,246 mt in 1993 0 190,725 mt in 1995.
The second column shows the percent of all harvested cod that was reteined. The third column reports the cod
retained in the cod target fisheries, and the fourth column is the retained cod caught in non-cod target fisheries.
More cod is retained when it is canght in cod target fisheries. In 1995, 93.97% of cod taken was retained. That
same year, only 48.61% of the cod taken in non-cod targets (as bycatch) was retained. This trend is consistent
across all years.

Because the percent of cod retained varies between target and aon-target fisheries, it is important to remember
how NMFS manages these fisheries in-season. To avoid going over the TAC, NMFS takes bycaich needs into
account at the start of the fishing season. The cod TAC minus the expected bycatch cod needed in other target
fisheries is then made available to the various cod target fisheries. Since traw] vessels have more cod bycatch
in other target fisheries than fixed gear vessels, we will use raw} gear as an example. Assume that 100,000 mt
of cod are allocated to trawl gear, and NMFES projects that 30,000 mt of cod are needed as bycatch in other target
fisheries throughout the year. Therefore, 70,000 mt are available to the cod target fisheries. If only 50,000 mt
of cod were allocated 1o trawl gear, then 30,000 mt would be set aside for bycatch needs and 20,000 m¢ would
be available to the cod target fisheries. Because of the differences in retention rates, it is likely that a higher
percentage of cod will be retained by trawlers in the first example. These examples do not take into account the
IR/TU program the Council is currently considering. This program would increase reteation rates of cod in both
the target and non-target fisheries.

The third section of the table reports total cod discards. The general tread has been an increase in the amount
of cod discarded. Cod discards have almost doubled between 1992 (24,034 mt) and 1995 (40,965 mt).

Total halibut mortality is listed in the next section. In 1995, 2,149 mt of halibut mortality occusred in the directed
cod fisheries. Halibut mortality caps closed down both the traw] and longline fieets in 1995 befare they could
harvest all of the TAC available.

Total crab bycatch in cod target fisheries are shown in the next section. The oumber of crab bycaught are listed.
Increases in the gumber of bycaught crab were reported in 1995. Increased participation of the pot fleet in the
ood fishery accounts for some of higher crab bycatch. Pot vessels had higber bycatch rates of C. opilio and red

king crab than any of the other gear groups.

The fina] section of this table is gross revenue. This is an estimate of the ex-processor revenues generated by cod.
Gross revenues increased each year between 1993 and 1995.
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Table 3.29 Summary of Pacific cod catch, Retention, Bycatch, and Gross Revemue for the years 1992.95

Total Pacific Cod Catch (mt) Towd Cod %ofCod %oflarget % of Non-Tarpet
Year i Pot _ TrawlCV_TrawiCP) Retained  Retained Cod Retsined _ Cod Retsined
1995 54,163 18,782 50,208 68,537 190,725 82.32% 93.97% 48.61%
1954 87,139 8236 43,592 56,156 162,084 83.07% %M4.11% 51.80%
1993 66,153 2,098 41,45 57,799 130,246 77.95% 90.39% 41.38%
1992 102,071 13,681 30,190 60,187 182095 88.34% 96.74% 56.21%
Table 3.29 (Cont.)
Total Cod Halibut Total Crab Bycatch (# of Animals) Oross Revenue

Year | Discarded (mt)_| Morality (md)| €. bairdi C.opilio | _RedKing ($ Million)
1995 40,965 2,149 330,574 273,794 6,174 5 143.46
1954 33,040 2,296 190,141 167,855 1,976 3 119.33
1993 36,849 1,586 239,959 331,505 1764 3 100.87
1992 24,034 2,621 461,740 321,266 13.663 3 152.63

! Total discards of cod in both cod Target and Non-Target fisheries.

? Mortality and bycaich are from the cod Targes fisheries only.

' Gross revenue is based on cod caught in the cod Target fishery.

Cod are sold in different product fonns in many countries. Filiets are mainly sold in the U.S. Roe, milt, sait cod,
and whole cod are exported. H&G cod have important markets in Asia, Europe, and North America. These
different rarkets suggest that ignoring benefits beyond primary processing tends to introduce 2 bias that favors
the freezer longliners.

The pot gear vessels reported 18,716 tons of cod catch in their 1995 target fishery. [If halibwt mortality caps
continue to close the hook and line and trawl cod fisheries, pot vessels will be aliowed to catch the remaining cod
TAC. We do not know the harvesting capacity of the pot cod fleet. However, current levels of catch in 1996 are
over 50% ahead of those reported in 1995 (see section 3.1.1). Assuming that increase for the eatire year the pot
fleet will catch about 28,700 mt of cod in 1996, Even at these catch levels it is unlikely that the pot fleet could
harvest all of the TAC available to them under some allocation scenarios.
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40 METHODOLOGIES FOR THIS ANALYSIS

4.1 Introduction

Before describing the specifics of the model which is used in this analysis, it is vseful to discuss the context in
which this model is being employed. When the initial draft of this analysis was reviewed by the Council, and the
Council’s Scientific and Statistical Committee (SSC) and Advisory Panel (AP) in April 1996, considerable
concern was expressed, particularly by the SSC, regarding the Linear Programming (LP) model used in that
analysis. The SSC felt that is was inappropriate to cast that model as the centerpicce of the analysis due to
concerns about LP models in general and concerns over its structure and specification. For example, the LP
model was Jargely driven (o optimize gross revenue, which has been consistently identified as a poor indicator
of allocational choices, and further, caused that original model to operate in a manner inconsistent with the
realities of the fisheries. Other concerns included data deficiencies and the model's dependence on halibut bycatch
rates to predict overall catch of Pacific cod, and halibut bycatch, by industry sectors. The SSC noted that a
“qualitative” analysis would be adequate for a simple rollover of the existing split, and that quantitative
assessments of net benefits would likely be impossible.

Wlile it is true that a quantitative analysis of net benefits is not part of this analysis, and is not possible given
current cost data limitations, there are quantitative projections which can be made from a mathematical model
which will be useful in making gualitarive judgements of the various allernatives under consideration. For
example, the relative catch rates of cod, discard rates of cod in targets and non-targets, and bycatch raes ol
prohibited species are quantifiable (based on previous years' fisheries data) and can be used ta project resulting
dismibutions of catch and bycatch among the various industry sectors which will be affected by this amendment,
More qualitative judgements can then be made based on the guantitative information provided by a mathematical
model which makes such projections for the various alternatives being considered. A purely qualitative
assessment would require the analyst to make judgements regarding potential outcomes based on essentially the
same guantitative information which is fed into the model; i.e., knowledge of catch rates, bycatch rates, and
constraints such as TAC ceilings or PSC caps for the various industry sectors. However, those types of
assessments would not enable discrete projections, but only ranges which would provide little or no differentiation
among the alternatives.

Although some of the data limitations noted earlier cannot be overcome at this lime, we do have very good
information on mapy of the variables noted above. For that reason, a model bas been developed which calculates
projected outcomes of each altemative, for a variety of issues identified by the industry and the Council as critical
to the decision making process. These include projections, overal] and for each sector, of toral cod catch, cod
catch in both target and non-target fisheries, discards of cod in both target and non-target fisheries, bycaich of
prohibited species, and gross revenwes from the fisheries. If the alternatives were limited to only a gear allocation
berween fixed and trawl pear, such calculations would be greatly simplified, and may not be all thar necessary
{in other worts, a purely qualitative assessment would probably provide reliable results). However, the further
suballocations of the trawl apportionment between catcher vessels and caicher/processors add another,
complicating layer to such an assessment. This is due, for example, to differential bycaich and discard rates
between these two sectors, and to the differential amounts each takes as target vs non-targets. These nuances
preclude qualitative judgements without some supporting quantitative calculations.

Because of the varinus concerns expressed with regard to the original LP model, that model has been
scrapped and is not relevant to the present analysis. A new madel has been developed and is detailed in
the subsequent discussions. This mode! differs from the original in several key areas, including the

following:

. The present model no longer uses gross revenue as the “maximand™ - it calculates gross revenues for each
alternative but is not driven by gross revenues.
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2. The new model also incorporates a set ratio of CV catch rates (o CP catch rates within the trawl sector,
which further reduces its reliance on gross revenue and makes its operation consistent with actual fisheries
observances.

3. Sensitivity analysis is offered which illustrates the importance, and variability of results, of differential
halibut bycatch rates. The model still relies on bycatch rates - potential variations in those rates will affect
outcomes, but such differences are a function of the fishery, not of the model,

4,  Total cod catches in other groundfish fisheries (other than midwater pollock) are fixed, which provides an
estimate of bycaich needs of cod by these Gshedes, therefore enabling reasonable estimates of cod
remaining for target fisheries.

5.  Model runs are developed which do recognize the limitations on harvesting capacity of the pot gear sector
{(other gear types are limited only by TAC or PSC constraints). These model runs were developed to
ascertain the poteptial maximum PSC caiches for illustrative purposes. Other model runs still show
“excess” cod accruing to the pot sector. The ability of that sector to take that extra fish is the subject of

a separate discussion.

6.  Essentially, this model is a deterministic model - it iz a convenient tool for calculating a variety of necessary
mathematical equations, utihzing a necessary minimum of assumptions regarding the prosecution of the
fisheries. '

The use of this model allows the analysts to quanlify that information which ts usefully quantifiable, and which
is necessary for making reasonable judgements regarding the merits of the various alternatives. Additionally, the
mode] produces some important counter impiirive findings which would otherwise have been overlooked, but upon
closer examination do make sense.

4.2 The New Model

The new model assumes constant catches in the bottom pollock and flatfish fisheries, and therefore, unvarying
bycatch of Pacific cod. With some additional simplifying assumptions discussed below, catches of the target
Pacific cod fisheries can be calculaled under each alternative. The model uses a system of simultaneous equations
and constraints in the form of inequalities to project outcames of the various altemative allocations for a given
setof assumptions. Fishery specific assumptions are fully developed in the next section. This will be followed
by a discussion of more general assumptions imbedded in the model. Firally, we specify the model and outline
its use in pmjecting outcomes.

4.2.1 Rshery Specific Assumptions

This section develops and specifies fishery specific assumptions used in the model o project target fishery
catches under each of the alternatives,

Tacgst Fisheries lncluded in Model

The model includes only rawl and fixed gear Pacific cod fisheries and those target fisheries which have
significant Pacific cod bycatch. Historical catches presented in Chapter 3, show that only the pollock and flatfish
fisheries in the BSAI have significant bycatch of Pacific cod. Therefore, all other fisheries are excluded from
further consideration. Eleven target fisheries are included (Table 4.1).
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Table 4.1 Fisheries Included in the Model

Pacific Cod
Fisheries 1) Teawl CV. 2) Traw! CP 3) Longline 4) Pot
Pollock
Fisheries 5) Inshore bortom 6) Offshore bottom 7} Inshore midwater 8) Offshore midwater
Flatfish Trawl
Fisheries )] Yellowﬁt_l_sole 10) Rock sole 11) Other HMIM sole
TAGs and Halibut PSC Cap

The mode] uses TACs and Halibut PSC martality caps as set for 1996, as standard assumptions, but also is run
using TACs adjusted by CDQs which reduce non-pollock TACs and halibut PSC caps by 7.5% (Table 4.2).

Table 4.2 Assumed TACs and Halibut PSC Caps for Each Year in the Model

Total Allowable Catch Halibut PSC Moxtality Cap
Fishery TAC  |TACw/ CDQs| PSCCaps |PSC Caps w/CDQs
Pacific Cod: All Gears 270,000 249,750 Not Applicable
Non-Jig Apporticament at 98% 264,600 244,755 Not Applicable
- Fixed Gear Apportionment To be determined Not Applicable
Longline Apportinhrment Not Applicable 300 740
Pot Apportionment Not Applicable Unconstrained
Traw] Apportionment To be determined 1,685 1,559
Catcher Vessel Apportionment To be determined To be determined
Catcher Processor Apportioament To be determined To be determined
[Pollock (TAC less current CDQ Allocation) | 1,100,750 | 1,100,750 Not Applicable
Inshare Pollock 385,263 385,263 Not Applicable
Offshore Pollock 715,488 715,488 Not Applicable
AL poson “l“af:o&?’“ Uorwly . th Not Applicable 430 398
All Midwater Pollock Targets Not Applicable Unconstrained
Yellowfin Sole 200,000 185,000 820 759
Rock Sole 70,000 64,750
Other Flatfish & Flathead Sole 65,000 60,125 730 673
lig Caiches of Pacific Cod Arz Unaffectad

Because 2% is set aside for jig vessels under all alternatives, the fig fishery is left out of the model. Table 4.3
shows the jig catch allowed under the 1996 TAC and with CDQs removed. The jig fleet has no halibut PSC cap.

Table 4.3 Jig Apportionments
Total Allowable Caich
Fishery TAC TAC w/CDQs
ific Cod: All Gears 270,000 249,750
Jig Gear Apportionment at 2% 5400 4,995
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The model assumes that each gear group has the latent harvesting capacity to catch whatlever amount is
appaortioned to it. This assumption is specifically included because the allocation alternatives could increase the
apportionments to levels previously unattained bry any given sector. This is particularly true of the pot gear
group where harvests have not exceeded 20,000 mt in the past. It appears, however, that the pot carch in 1996
will exceed 20,000 mt, and that additional pot vessels may enter the Pacific cod fisbery due to the downturn in
crab stocks. The ramifications of this assumption will be discussed in Chapter 5.

I Reallocation of Pacific Cod

The mode] assumes that NMFS will reallocate Pacific cod once a gear group takes its halibut bycatch mortality
cap. Thus, if the trawl fishery reaches its PSC before catching its allotted amount of Pacific cod, NMFS will
reallocate unused Pacific cod to the fixed gear sector, after accounting for the cod necessary as bycatch for
remaining trawt fisheries, i.c., yellowfin sole, pollock, etc. Within the fixed gear sectar, longliners likely will
reach their halibat PSC cap, in which case they would be shat down. However, given that the bycawch of halibut
by the pot gear group does pot accrue to any halitan PSC cap, fixed gear as a whole will never be shut down
because of halibat bycaich. Therefore, any reallocation that might occur will always favor the fixed gear sector.
In ao case, under current regulations, will there be cause o reallocate Pacific cod from the fixed gear sector to
the trawl gear sector. NMFS may change regulations in the future to allow reallocation of Pacific cod to a given
sector if it appears that the other sector will not harvest their apportionment due to the lack of harvest capacity.
That possibility has not been added into the model, in fact, the previous assumption precludes its necessity.

Bycatch of Pacific Cod i Other Trawl Target Fishesi

The model assumes that the trawl bycatch of Pacific cod in all aoa-Pacific cod fisheries (with the exception of
bycatch of Pacific cod in the midwater pollock fisheries) is fixed at a predetermined lcvcl This prirnary
assumptian is based on four secondary assumptions:

1)  NMFS will continue to close target fisheries with TAC remaining to allow for bycatch in other target
fisheries. For the oawl sector, this means that the P. cod target fisheries will be closed prior to the
atrainment of the total trawd apportionment to alow for the considerable bycatch of P. cod in the yellowfin
sole and pollock target fisheries.

2) The yellowfin sole, rock sole, and other flatfish fisheries will achieve their halibut PSC caps (see Table 4.2
above). Further, bycarch mortality rates of halibut and bycatch and discard rates of Pacific cod in each of
these fisheries will be the same as in 1995.

3)  The ratio of bottom pollock target fisheries to the total pollock catch, in both inshore and offshore sectors,
will be the same as in 1995. Further, halibut bycatch mortality rates, and rates of bycatch and discards of
Pacific cod in each of the bottom pollock fisheries will be the same as in 1995,

4}  Other groundfish trawl targets not discussed above do nat take significant bycatches of Pacific cod and are
left out of the model. In other words, we assume these fisheries will bave no impact on the catch of Pacific

cod.

Given the assumptions above, the model assumes constant, under all alternatives, the target catches, cod bycatch,
cod discards, and halibut mortalities in the five fisheries shown in Table 4.4. As shown, 12,876 mt of Pacific
cod will be taken by trawl CV in the five non-target fisheries. Traw] CPs are assumed 1o catch 32,069 mt in the
same fisheries. These catches, plus the non-target catch of Pacific cod in the midwater pollock fisheries, will
reduce the amount of target Pacific cod available to trawlerss.

Table 4.4 also shows the bycatch of pollock in the yellowfin sole, rock sole, and other flatfish fisheries. The
bycatch of pollock in these fisheries is an important parameter wn the mode] because it helps determipe how much
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pollock will be available in the midwazer poliock target fisheries. Since the midwater pollock fishery also carches
significant amounts of Pacific cod, the amcuat of pollock in the midwater target fisheries helps determine how
much arawl Pacific cod may be taken. The bycatch of Pacific cod in the pollock midwater fisheries is discussed
in the following secticn. To simulate NMFS management, the mode! will deduct these bycatch amouats first,
before allowing target catches by the trawl sectors 1o occur.

Table 4.4 Assumed Catches of Non-Pacific Cod Target Fisheries Based on 1995

Projected Projected PCOD Projected Potlock | Projected Trawi
Target Carch | Bycarch & Discards | Catch & Bycarch | Halibut Bycatch
Target Fishery Al Tawls | Tawl Trawl CP| Inshare Offshore|  Mortality
-V
Inshore Bottom Pollock
Target Cazch (me)| 46,044 46,044
Bycatch (mt)' 8,857 4 137
Bycatch Rate 19.24% 0.01 2.97
P. cod Discards (mt) 1,867
P cod Discard Rare} 4.05% 0.00
ore Bottom Pollock
Target Catch (mt)] 90,106 90,104
Bycatch (mt) 731 7,354 229
Bycarch Rate 031% 8.16 ' 2.54
P. cod Discards (mt) 570 5,
P, iscard 0.63 6.55
Rock sole
Target Cawch (mi)| 26,179
Bycaich (mt) 400 7,823 840 5914 588
Bycarch Rate 1.53% 29.88% 321%  22.60% 2247
P. cod Discards (mt) 174 4,33
P. cod Discard Ratel Q. 16.55
Yellowfin sole
Target Catch (m)| 138,573
Bycatch (mt) 2,887 15722 2,661 33,4 820
Bycaich Rat 2.08% 11.35% 0.02% 024 592
P. cod Discards (mt) 628 7.54
P. cod Discard 045% 5.44
Other Flafish
5236
- 1.166 72 1.51 142
- 22269 1.38%  36.55 271.07
P. cod Discards (mt) ]
P. i X 11.54
TOTAL 12.876 32069 49617 131360 191§
[Notes:

1) Cod bycarch & discard rates represent the carch of P. cod per ton of the targer fishery and are assumed 1o equal 1995
rates. This informarion is from the 1995 blend data ser.

2) Halibut bycatch mortality rates are set ar 1995 rates and show KG of mortality per ton of target fishery catch,

3} For the three flatfish fisheries target catch was assuraed (o be limited by halibut bycarch and therefore the total
halibut mortality in those fisheries equals the 1936 PSC cap set by the Council.

4) Total Pollock Bortom trawl cairhes were set using the ratio of boitom pollock iargets 1o the all pollock carches in
1995.

5) The ratio of nshore and offshare bottom pollock target carches were set equal to their ratio in 1995, i.e., 051110 1.
6} Each rarget fishery above has a st level of bycarch of each of the other target species. These bycatch levels are seq

based on 1995 rates which we have not shown here.
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The mode] assumes that the ratio of target Pacific cod caich by trawl catcher vessels to that of trawl catcher
processors will be constant up to the point where one is constrained by its Pacific cod allocation. In 1995, the
ratio of Trawi CP target carches to Trawl CV target carches through April 22 was 0.9663 to 1.000. After April
22, trawl target catches were limited because of the gawl halibut PSC mortality cap. Figures 3.3 and 3.4 in
Chapter 3 confirm this assumption. The model will assume that for every 1,000 tons of catch made by the Tawl
catcher vessels in the Pacific cod target fishery there will be 966.3 tons of target Pacific cod catch by catcher
processors, Once either group reaches its apportionment, then the catch of the other will not be limited by this
ralio.

Table 4.4 showed the amounts of Pacific cod which will be assumed o be caught in the five non-target trawl
fisheries the moded bolds as constant Combining these catches with the Altematives under consideration, we
can determine the amount of Pacific cod remaining for target fishing in the trawl sector. This is dane in Table
4.5 below. The first set of columas specifics the alternative under consideration, the wawl/fixed split and the
caicher processor/catcher vessel split The second set of columns calculates the amount of total trawl catch
(target and non-target) each alternative would allow. The third set of columns (taken from Table 4.4) lists the
predetermined arounts of bycateh of Pacific cod which is assumed to occur in the flatfish and bottom pollock
target fisheries, The bycatch of Pacific cod in the midwater pollock target fisherics is also considerable and will
be calculaked within the model, rather than assumed. The final set of columns subtracts the predetermined non-
target catch of Pacific cod from the traw! apportionments under cach altemnative (with minor rounding errors).
This is the maximum potential traw] catch aliowed for catcher vessels and catcher processors.



Table 4.5 Pacific Cod Catch Remaining for Target Fishing in the Trawl Sector After Accounting for

Predetermined Bycatch of Pacific Cod in Non-target Figheries
Maximum Pacific Cod Catch|Predetermined Noa-Targed] Remaining Potential
Apportionment Under Each Alternative Pacific Cod Catches Target P. Cod Catch
Al ive TRW, CP Trawl CV Trawl CP 1 TowlCV ~ TrawlCP I Traw| CV__ Trawl CP
Alternative 1A No Split 264,400 12,878 32,069 219,457
Alternative 2A 5444 (none) 145,800 12,876 32,069 100,857
Alternative 2B 54/44 (60/40) 58,320 87,480 12.876 32,069 45444 55,413
Alternative 2C  54/44 (40/60) 87,480 58,320 i2,876 32,069 74,604 26,253
Alternative 2D 54744 (55/45) 65,610 80,190 12,876 32,069 52,734 48,123
Alilemative 34 44/54 (ncae) 118,800 12,876 32,067 71,857
Aliernative 3B 44/54 (60/40) 47,520 71,280 (2,876 32,067 34,644 39,213
Aliervative 3T 44/54 (40/60) 71.280 47,520 12.876 32,067 58,404 15,453
Alternative 3D 44/54 (55/45) 53,460 65,340 12,876 32,067 40,584 33,273
Alternative 4A  59/39 (none) 159,300 12,876 32,067 114 357
Allernative 4B 59/39 (60/40) 63,720 95,580 12,876 32,069 50,844 63,513
Alternative 4C 59739 (40/60) 95,580 63,720 12,876 32,069 82,704 31,653
Alternative 4D 59739 (55/45) 71,685 87,615 12,876 32,069 58,8309 55,548
Alternative 54  39/5%none) 105300 12,876 32,069 60357
Alternative 5B 39/5%(60/&40) 42,120 63,180 12,876 32,069 29,244 31,113
Alternative SC  39/5%(40/60) 63,180 42,120 12,876 32,069 50,304 10,053
Aliemative SO 39/59(55/45) 47385 57915 12,876 32,069 34,509 25,848
Alternative 6A  49/4%none) 132,300 12,876 32,069 87357
Aliernanive 6B 49/4%(60/40) 52,920 79,380 12,876 32,069 40,044 47,313
Allernative &C  49/49(40/60) 79.380 52920 12,876 32,069 66,504 20,853

Alternative 1_52 49&9! 55‘45} 59.535 721795 !2&76 32.069 46,659 4OIGQB

Notes:

1) Since the midwater pollock fisheries target total have yet to be determined, the non-target bycatch of cod will
increase, and therefore, the actual target carches will be lower.

2) Under Allemative 1A there is no allocation specified for fixed gear. Technically therefare, the theoretical maximum
potential trawl catch and targer catch are 264 400 mt and 219,457 mt respectively. Cbviously other factars will
limit thar catch, e.g.. the mawl PSC cap for halibut and competing gear groups. Also they represent a 2% reduction
from the TAC (270,000 mt se of the ji allocati

Halibut Bycaich Morality in the Pacific Cod Fisheri

The model assumes that the 1995 halibut bycatch mortality raics will apply to future Ssheries. In using the term
“halibut bycarch mortality rate,” we mean the observed bycatch of halibut as occurred in 1995 multiplied by the
1995 maxtality rate (as specified in regulations) for each gear group, divided by the total catch of P. cod by that
gear group. Table 4.6 shows the 1995 halibut bycatch mortaiity rates for each of the Pacific cod fisheries as well
as the PSC cap. The table also shows the maximum amount of Pacific cod each group could potentially take
given their bycatch mortality rate and PSC cap.
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Table 4.6 Assumed Halibyt Bycatch Mortality Rates and Potential Pacific Cod Catches
Lm Halibut Bycach Montality Potential Carch{
ific Cod Gear Group Rate Kg/MT _ PSC Cap MT of Pacific cod
ngline 8.5005 800 94,112
ot 0.5429 Unconstrained
Trawl Catcher Vessels 25.2707 1,685 66,678
Traw] Catcher Processors 19.1192 ; 88,131

[Nores:

1} Bycatch mortality rates are based oa 1995 observed bycatch and the 1995 maortality rates as specified in reguiations,

1} Potenfial caches of P. cod are calenlated by dividing the PSC cap by the rate {(adjusted 1o MT)}, i.e., the potential ca
of P. cod by the longline fleet, given the bycatch mortality rate and PSC cap is 800 + 8.5005 x 1000 = 94,112 MT.

2) ‘The potential catches by the separate trawl groups assume that ike other group’s P. cod catch is zero. The potential

catch of the trawl sector as a whole will fall within this range.

Target Catches in the pollock midwater trawl fisheries for both the inshore and offshore sectors are allowed to
vary in the model. However, the maximum amount of midwater pollack which may be taken is already
determpined given the TACs, inshore/offshore apportionments, and the assumptions in the previous section. From
Table 4.4, we see that 131,360 mt of offshore pollock will be taken in the bottom pollock and flatfish fisheries,
Using the offshare apportionment (715,488 mt) of pollock from Table 4.2, and subtracting the 131,360 mt, we
can conaclude that the maximum amount of potlock which can be taken in the cffshore midwater fishery is
584,128 mi. Similarly, the inshore midwater pollock fishery can potentiatly take 335,645 mt in the midwater
pollock fishery.

The midwater pollock fisheries ke significant amounts of Pacific cod as bycatch. The bycatch rates of Pacific
cod per ton of midwater pollock Larges catch are shown in Table 4.7. Given the maximum amouat of mid- water
poliock fishing under the assumnption already discussed, we cag estimate the maximum potential amount of
Pacific cod bycatch in the pollock fisheries.

Table 4.7 Bycatch of Pacific Cod in Midwater Pollock in Fisheries and Bycatch of Pollock in P. Cod Fisheries

Midwater Pollock Maximum Pacific Cod Bycarch Rates | Maximum Bycaich of Pacific Cod
Target Fisheries Potential Catchl | TrawlCV Traw] CP Trawl CV Trawl CP
Inshore 584,128 1.18% NA 6.893 NA
Offshore 335,645 0.23% 0.64% 172 2,148
Nores;
1} All rates are based o the 1995 figsheries, ad show bycarch as a percent of the caich of the targer species.
B} Catcher processors in the inshare sector did not participate in midwater poll ock fisheries, therefore, bycaich of P. cod
Was zero.

The amount of target fishing for Pacific cod depends not only on the alteraiive allocations, but also on the
amount of midwater pollock target fishing, given that bycatch of Pacific cod in other target fisheries is held
constant by assumption. The bycatch rates of pollock per ton of Pacific cod target catch for each Pacific cod gear
group are shown in Table 4.8.
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Table 4.8 Bycatch of Pollock in the Pacific Cod Target Fisheries

ific Cod Target Fisheries Pollock Bycaich

Inshore Offshore
Longline 0.17% 2.80%
[Pot 0071% 0.00%
Trawl Catcher Vessel 2887% 4.60%
[Traw} Catcher Processor 324% 28.830%
Al rates are based on the 1995 fisheries, and show bycatch as a percent of the catch of the larget species.
P ial Catch ¢ Pacific Cod by Pat G

As shown in Table 4.6, the maximum potential Pacific cod catches of three of the four gear groups in question
are imited by their halibut bycatch. Only the pot gear group is ualimited. Catch by pot gear has not exceeded
20,000 mt in the past. Even though the pot fishery will increase, the model assumes that the catch of pot gear
will pot impede the harvesting capacity of the other three sectors. This assumption appears at first to be
somewhat arbitrary, bowever, given the lopgline and trawl halibut bycatch rates and PSC caps, the assumption
that NMFS will reallocate un-harvested Pacific cod to the fixed gear secior, and relatively low levels of
participation by pot vessels; it does not appear to be far out of line. Further, by making this assomption, we are
able to determine the pot catch under each alternative, by setting it equal to the unharvested Pacific cod which
remains after the longline and trawl fisheries take their maximum allowable catches under the PSC cap or P. cod

apportionments.
Longline Pacific Cod Catch A .

Givean the full set of assumptions made above, we now have enough information to determine the catch of the
longline gear group under any of the alternatives under consideration as well as the minimum amounts available
to the pot gear group. Table 4.9 shows the fixed and trawl gear apportionments under each of the six alternatives
ignoring for the moment the sub-options which could divide the trawl apportionment between trawl catcher
vessels and traw] catcher processors, The maximmmm longline catch as determined by the halibut bycatch mortality
rate is less than the total fixed gear apportiooment in every alternative. With the assumption that pot caiches will
in oo case impede the harvesting by other gear groups, we cap assume that the lopgline sector is Limited by its
halibut PSC and thus catches 94,112 mi under each alternative.
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Table 4.9 Lo_nglj_ne Catch Assumptions Under Each Alterpative.

Alemmnative # and Minimara
Trawl/Fired Fixed Gear Longlibe Trawl Available 1o
Gear Spiit Apportionmant Maximum Apportionment Pot Gear
Alternative | ( nooe ) No Apportionment 94,112 No A ppartionmsent Undetermined
Altermative 2 (54/44) 118,800 4,112 145,800 24,688
Alernative 3 (44/54) 145,800 94,112 118,800 51,688
Alernative 4 (59/39) 105,300 94,112 159,300 11,188
Alternative 5 (3959 159,300 94,112 105,300 65,188
Alternative 6 (49/49) 132,300 94,112 132.300 38,188
Notes:
1} This table is designed to show the minimum catches availabie to the pot gear group under each of the alternatives,
2) Maximum longline catch is determinad by their halibut PSC mortality cap, and represents the final projected
outcome for thar group under each of the alternarives,
3) Minimum Available 1o Pot Gear is determined by subtracting the longline maximum from the fixed gear
appomonment 'Tha.e I"gu.ms mprese.ul tmmmu.nm because r.hcy do not account for pou:nnal realiocation of cod 10

422  Model Specification

The assumptions made up to this pomt collectively limit the number of unknown target catch totals in the model.
Of the 11 target fisheries included in the model, six (inshore and offshore botwm pollock target fisheries, the
three flatfich target fisheries, and the kongline Pacific cod fishery) are heid constant by assumption, the last being
limnited by balitut PSC. Further, as noted above, the Pacific cod Pot target fisheries will be assumed to be equal
to the unharvested Pacific cod remaining after the other target fishery catches of Pacific cod are determined. The
four remaining fisheries with as yet undetermined catch levels are the trawl catcher vesse] and catcher processor
target fisheries for Pacific vod, and the inshore and offshore midwater poliock fisheries. These four target
caiches, and the assumption that any fixed gear allocation (plus any inseason reallocations) beyond the loagline
maximnm, will go to pot gear, are included in a system of simultaneous equations and inequalities. The system
of equations is defined in Tables 4.10 and 4.11.

The variables described in the tables inciude both quantities and rates. Variables which designate quantites are
assigned upper case letters; variables designating bycatch rates are given lower case letters. For convenience we
have designated Trawl CP as F (for factory trawler), and Trawl CV as H (for harvester trawler).

The system appears fairly complex, but basically consists of a set of five equations with five unknowns which
must meet specific constraints, such as the PSC halibut montality cap. The system can be expressed in non-
mathematical terms as follows. (Leners are bolded for cross reference to Tables 4.10 and 4.11.)

1. Calculate the Remaining Cod available (coultipy cod TAC by the nom-jig propertion, then subtract the sum
of the longline cod targey catch, and cod bycatch taken in the yellowfin, rock sole, other flounder and the
inshore and offghore bottom pollock target fisheries).

2. Calculate Remaining Inshore and Offshore pollock (pollock TAC minus the sum of bottom pollock fisheries
and pollock bycatch in the flatfish fisheries).

3. Solve five simulianecus equations (steps 4-8 below) to find Additional catch amouats of Pacific cod for the

facsory traw! (AFC), harvester trawl (AHC), and Pot vessels, and additional pollock catch for inshore (Al)
and offshore (AO) pollack fisheries.
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(“Additional caich™ means catch in addition to the bycatch of Pacific cod and pollock already accounted in the
bottom pollock and flasfish fisheries. The additional catches are subject to the constrainis of the Remaining Cod
available of Pacific cod for factories (RFC) and harvesters (RHC), the Remaining pollock available for Inshors
(RI) and Offshore (RO) sector , as well as bycatch caps of halibut for trawl Pacific cod (MC).)

These remaining amounts for each fishery are calculated in the same manner as for the remaining overall cod.
Further:

4. Pot target calch of Pacific cod equals the Remaining Cod minus the sum of the Factory target catch,
Harvester target catch and the bycatch of Pacific cod by harvesters and Factory trawlers in the Inshore and
Offshore pollock target fisheries.

5. Additional Harvester trawl Catch equals the Pacific cod target Harvester caich, plus harvester wrawl bycatch
of Pacific cod in the Inshore and Offshore midwater pollock target fisheries;

6. Additional Factory trawl Catch equals the Pacific cod target Factory caich, plus faciory trawl bycatch of
Pacific cod in the Inshore and Offshore midwater pollock target fisheries;

7. Additional Inshore pollock catch equals Inshore midwater tarpet caich of pollock, plus the bycaich of poliock
accruing to the inshore sector from Harvester, Factory and Pot target catches of Pacific cod;

8. Additional Offshore pollock catch equals Offshore midwater target cawch of pollock, plus the bycatch of
pollock accruing to the offshore sector from Harvester, Factory and Pot target catches of P. cod;

Ten mode] constraints are shown in Tabie 4.11. Noie that the final constraint is that the ratio of target catches
of Pacific cod by Factory trawlers to Harvesters will be set the same as the 19935 ratio, i.e., 0.9663 as discussed
on page 85, when the specific alternatives allow it This constraint means that whenever possible, the target
catches will be proportional. This last coastraint also means that under some aftematives the system needs to
be solved through an iterative process whereby F is initially set equal tor x F up to the point where a constraint
is met. If Fis constrained then H can increase until the system is solved; if H is constrained thea F can increase
unt) the system is solved.
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Table 4.10  System of Equations: Variable Definition of Known or Assumed Quantities (based on example using
Altemative 2B). Bolded numbers and rows are assumed constant for all altematives.

Variable

Known quantities and rates Name Formuylae
Overall Cod TAC TC 270000 mt
Non-Jig Apportionment NIP 98 %
Cod apportionment for rawls cp 54.00 %
Cod apportionment for traw] Harvesters CHP 21.60 %
Cod apportionment for trawl Factaries CFP 3240 %
Total Non-Jig Cod Cap NJC NIC = TCx NJP 264,600 mt
Trawl Cod Cap TCC TCC=NIPxCP 145800 mt
Trawl Harvester Cod Cap THC THC = TCCxCHP 58320 mt
Traw] Factory Cod Cap TRC TFC = TCCx(CFP 87,480 mr
hore pollock TAC T 385263 mt
Offshore potlock TAC TO 715488 mt
Longline target catch of cod L 94,112 mt
on-target catch of cod by Harvesters NH 12876 mt
on-target catch of cod by Factories NF 32,069 mt
Non-midwater catch of Inshore pollock NI 49,782 mt
on-midwater catch of Offsbore pollock NO 134002 mt
Remaming Cod RC RC =NIJC-L-NH-NF 125,545 (V14
Remaining Trawl cod RT RT =TCC-NH-NF 100,857 mt
Remaining Harvester Cod RH RH =RT-THC 45,444 o
Remaining Factory Cod RF RF =RT-TFC 55413 mt
Remaining Inshore Pollock RI Rl =TI-NI 3135480 mt
Remaining Offshore Pollock RO RO =TO-NO 581486 my
hore pollock bycatch rate in Cod by H. ih 3370 %
ore poliock bycatch rate in Cod by F. if 3241 %
ore pollock bycatch rate in Cod by P ip 0073 %
fisbore pollock bycateh rate in Cod by H. ob 4.600 %
Offshore pollock bycatch rate in Cod by F. of 28801 %
fishore pollock bycatch rate in Cod by P. ap 04 %
Cod bycatch rate hy harvesters in mw L plck. hi 1.180 %
Cod bycatch rate by harvesters in mw O. plck bo 0226 %
Cod bycatch rate by factories in mw L pick. /] 00 =
{Cod bycatch rate by factories in mw O. pick. fo 0.642 %
Halibut Mortalily cap for Cod trawis MC 1685000 kg
Halibut Mortality cap for cod Harvesters MH 1,685,000 kg
Halibut Mortality cap for cod Factories MF 1,685000 kg
Halibut Bycatch mortality rate for cod Harvesters bh 25.0000 kg/mt
Halibut Bycateh mortality rate for cod Factories bh 19.1192 kg/mt

[

0.9663

Ref.
ity Unit Tab

4.2
4.2
4.5
4.5
45
4.5
45
45
4.5
42
4.2

4,
4,
4

44!
44!
Calg
Calg
Calg
Calg
Calg
Cald
48
48
48
48
48
4.8
4,7
4.7
4.7
4.7
4.6
4.4
4,
4,
4,
p. 85

Ratio of Cod targets (as of 4/22/95):F/H
'These casches are the total catches for pollock in Table 4.4, increased by the bycaich of pollock by Pacific cod Jongiiners,
most which is assigned by NMFS to the offshore category.




Table 4.11 System of Equations: Unknowus and Formulae

Unknown quantities Variahle Name Formula
Inshcre pollock midwater catch I Solve
shore pollock midwater catch O Solve

cod target catch by Harvesters H Solve
cod target catch by Factories F Solve
cod target carch by Pots P=RC-(F+H+hoxO+hixT+foxO+fixI)
Additional Harvester Cod Catch AHC = H+hoxQ+hixI
Additonal Factory Cod Carch AFC = F+foxQ+fixI
Addirional Inshore Pollock Catch Al = I+ihxH+ihxF+ipxP
Additional Offshore Pollock Caich AQ = O+ohxH+ofxF+opxP
Additional Trawl Cod Cawch ATC = AHC+AFC
Additional Cod Catch AC = ATC+P
Remaining Factory Trawl Cod Conszaint RF : AFC
Remaining Harvester Cod Constraint RH : AHC
Remaning Traw) Cod Constraint RT 2 ATC

RC z AC

Rl : Al

RO : AD

MC > Hxbh+Fxbf

MH : Hxh

MF > Fxbh

F < r x H, unless H is conswained by the allocation

alternative to be less thap FA, in which cas«1
He(l+rxF.

423 General Assumptions

The assumptions, model, and system of equations developed up o this point collectively allow unique solutions for each
alternative. The assumptions presented so far have been very specific (o the fisheries impacted by the Pacific cod
allocation. In this section, we will specify some general assumptions which underlic many of the specific assertions
already made. There are several key assumptions of all linear models which should be discussed. These assumptions
are largely simplifications of real-world situations which allow models of this nature o develop unique solutions.

Decision Variable Appropriateness: The development and use of this model explicitly assume that the five target
fishenies inchuded are properly specified, and indeed are the only fisheries that will be impacted by the altermatives under
consideration. They also imply that we have correctly specified the six other warget fisheries which have significant
bycatch of cod. Additionally, we assume that any of the five target fisheries can be prosecuted at any level within the
constraint set.

Constraint Appropriateness: In using this model, we assume that we have correctly and fully specified the constraints
on the decision variables, that any solution that is within the constraints set is admissible as a solution, and that there
exist po admissible solutions which fall outside the constraint set. Additionally, we assume that the constraints are
homogenous; for example, within the constraint on Catcher Vessel Pacific cod. the caich of Pacific cod in the pollock
bottom fishery by a caicher vessel counts the same as the carch of Pacific cod by a catcher vessel in the yellowfin sole
fishery and the catch of Pacific cod in the target fishery. Finally, we assume that the constraints are inviolate, i.¢., even
an amount one pound over a TAC or PSC coastraint is unacceptable,
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In making the assumption that the constraints we have included in the model are appropriate and complete, we imply
that oo other constraints exist which would limit the catch of a given tarpet fishery. Thus we assume by its omission
as a consraint, that no target fishery is limited by the number of vessels or by their caich capacity to harvest the ful]
amount possible the TAC. Given that in 1995 the highest catch by pot boats of Pacific cod in any week was just over
1600 mt as shown in Chapter 3, this assumption may be questionable. However, given the recent downtwm in the crab
stocks, and with them the prospects of shorter seasons lower profits in the crab fisheries, it is likely that there will be
increased effort in Pacific cod by the pot fleet in 1996 and beyond.

Proportionality: All variables included in the model exhibit proportionality, i.e., all functions involviag variables are
linear, and are independent of the level of the activity. An example of proportiopality is found in the assignimeat of
hatibut and non-target grounxdfish bycatch in the targes fishexies. Each ton of catch of the targe: fishery results in a fixed
additional amount of bycatch of groundfish and of halibut, whether it is the first ton or the last ton harvested.

Divisibility: This mods=l allows fractional values of all activity variables and coustraints to occur. For exampte, the
model is allowed to find a solution in which 41,113.746 tons of trawl CV target cach is taken. There is no requirement
that integers be used.

Centainty: This model asserts that all parameters in the model are known constants and are non-stochastic. In other
words, we do oot allow for variations in bycatch rates, within a given model run. We will relax this assumption later
in order to show the sensitivity of the projected outcames to specific parameters.

Simultaneous Decisions: The model simultaneously solves a single set of equations as defined above. This does not
entirely reflect the decision making process of the fishing industry. Under the fisheries, as currently managed, each
fishing and processing firm is faced with many decisions within a given year. The fish processing firm must ask itself
on a regular basis whether it can make the most profit by purchasing one species or another from among those currently
available. Because of the “‘open access” management of the fishery, it must choose to buy the fish which would produce
the most at that particular time rather than delaying purchase unti] later when they might be worth more. Any delay in
purchasing may preclude later use because another firm may use the available quota. Similarly the fish barvester will
make periodic decisions determining its participation in various fisheries throughout the year, based on prices available
from the processars. Thus, a more accurate model of the fishery under open access would solve for many periods
throughout the year. Such models have been developed in theory by Amarson, and by Berman and Hartley. The latter
was considered for use in this analysis, but was rejected because of its reliance or periodic CPUE, cost, and net revenue
data, which are currently unavaiiable.

Clearly, the assumptions listed above are simplifications of the real-world. We know that mest, if not all, of these
assumptions are violated in actuality. For example, we know that bycatch rates vary over the years. Nonstheless, we
2o forward with the model as deveioped in order to demonstrate some of the possible ramifications of the alternatives
facing the Council. We will then re-examine the assumptions made in predicting these results, and discuss how
relaxation of the assumptions may impact the findings.

43 Additional Fishery Parameters Used in the Analysis

The model, which is uow fully specified, will yield projections of the Pacific cod target catches and halibut bycatch
monality by the longline, pot, trawl catcher vessel, and trawl caicher processor fleets. It will also produce estimates of
the catches of Pacific cod in other trawl target fisheries. The Council, however, has expressed a wide array of concerns
in its problem statement, and in discussions at Council meetings. With the assumption of linearity, and the findings of
Chapter 3, we can use the model to project discards of Pacific cod in cod target fisheries and in other trawl target
fisheries. We can also predict crab bycatch, processed products, and gross revenue and opportunity costs in the four
cod target fisheries. Table 4.12 summarizes the parameters, already discussed in Chapter 3, which enable these
additional projections.
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Table 4.12 Summary of Discard, Bycatch, and Revenue Information in the 1995 Pacific Cod Target Fishery

Topic Longiine Pot Trawl CV  Trawi CP ! Source

Discard rate of groundfish in cod tarpet fishery 377% 131% 891l% 13,3994 Table 3.5

Halibut mormality rare in cod target (kg/ton) 8.5 0.5 25.7 19.1] Tabie37

. bairdi bycarch rate in cod target (crab/me) 0.26 3.37 2.57 5.67] Table 3.8

C. opilio bycatch rate in cod tanget (crab/mt) 0.80 820 0.51 1.01] Tabie 3.9
Red king crab bycatch rate in ¢cod target {crab/me) 0.00 0.16 0.0} 0.09 Table 3.10
Merric tons of processed product per mi of target cod 046 0.49 0.29 0.26 | Table 3.13*
ss revenue fram cod per ar of target cod $84749 383324 3$853.60 $74825( Table 3.18*
E:ss revenue from all species per mt of rarger cod $851.19 3583324 387946 $97484| Table 3.17*
Reduced haljbut gross revenue per mt of target cod $ 2465 § 154 §10622 § 20.37| Table 3.22*
Reduced czab gross revenue per mi of target cod $ 242 3 3273 3 1789 % 41.6)( Table 3.2
Reduced groundfish gross revenne per mt of target cod $ 1877 $ 0.66 $48S5I9 $580.53| Table 3.24°
Reduced gross revenue per mt of target cod (All species) $ 4609 3 3493 $612.79 $706.57| Table 3.25"

s were calculated on the inf; ion in the table cited and Table 3.2. |

The source field identifies the table in Chapter 3 where the information was initially reported. Rates that were calculated
are based on the table listed in the source field and Table 3.2. The calculation was performed by dividing the
information reported in the source table by that in Table 3.2 The calculated information was not explicitly reported in

Chapter 3,

44 Maode! Runs

Ten sets of model nuns were made for each of the 21 alternatives in order to show the impacts of various options and
assumptions. The results of these runs are shown in Chapter 5. The first model run uses the assumptions and
paramerexs as specified above with TACs set at 1996 levels and with no split of the trawl halibut mortality cap. Runs
2-5 show the sensitivity of the model to certain key parameters and assumptions within the model, i.e., internal changes.
Runs &-10 examine the impacts of extemal or systemic changes in the management of the cod fisheries, including a split
of the trawi PSC cap berween catcher vessels and catcher processors. the implementation of CDQs, and a reduction in
Pacific cod bycarch in non-cod target fisheries resulting from the possible implementation of the Improved
Retention/Improved Utilization (IRIU) ameadment. More details of each model run are shown in Table 4.13 below.
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Table 4.13 Model Runs Employed In the Analysis

Run Number

Feature Management Assumptions

Run {

This model run employs all of the assumptions described in the preceding section and should be
viewed as the default run, or *Standard™ against which other model runs will be compared.

Runs Showing the Sensitivity of Key Parameters

Run2

A key assumption of the model is the proportion of trawl catcher processor target catch to the
target catch of catcher vessels in unconstrained situations. In this model run, the ratio is changed
from (.9663 to 1.0629, a 10% increase. This will have the effect of increasing catcher processor
catches under most altematives.

Run 3

This run decreases the CP:CV ratio by 10% to 0.8697, creating greater catcher vessel caiches
under most alternatives,

Run 4

Hatibut bycatch rates are also a key parameter in the model. This run employs the halibut
bycatch mortality rates experienced in 1994 in the Pacific cod target fisheries. Since these
bycaich rates were higher than those in 1995 for each gear group, a greater amount of catch will
be projected for the pot gear group under each altemative,

Run Showing the Impact of Systemic Changes To The Management Regime

Run 5

Trawl Halibut PSC caps in the Pacific cod fishery are set equal to the Pacific cod splits within
the rawl sector, i.e., in ‘B’ Alternatives 40% of the kalibut PSC cap will be allocated to catcher
vessels, and in ‘C’ Alternative 60% will be allocated to catcher vessels. This was not done in

Run #1.

Run 6

This run is identical o0 Run #1, i.e., with in-season reallocations and no spiit of trawl halibut
PSCs, except that all TACs and PSCs show the impacts of the 7.5% ailocation to CDQs
anticipated in 1998. (There is no additional CDQ reduction of the Pollock TACs.)

Run 7

The Council has expressed an interest in changing the PSC Halibut Mortality caps in the FMP in
a separate action. This run therefore eliminates the balibut bycatch constraints for the Pacific
cod fisheries in order to provide an indication of the amounts of halibut PSC needed by each gear
group in order to fully prosecute their cod appartionments. In order to sotve the system of
eguations, pot catches are assumed to equal 25.000 mt under each alternative, with longline
catches varying o fill the fixed gear catch appartionment. Under this run there will be no
inseason reallocation of Pacific cod. '

Run 8

This run is identical to Run # 7 except that Pot catches are set at 35,000 mt.

Run ¢

The Council is considering the “Improved Retention/Improved Utilization Amendment” which is
designed to reduce groundfish discards in the groundfish fisheries. If this amendment is
implemented, it is likely that there will be significant decreases in the bycatch of Pacific cod in
the pollock and flatfish fisheries. This run demonstrates the impacts of IRIU on the projected
outcomes, by reducing the bycaich of Pacific cod by 10% in each of the seven non-Pacific cod
target fisheries included in the model,

Rup |0

This run is identical to Run #9 except the Pacific cod bycatch is reduced by 25% .
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50 REGULATORY IMPACT REVIEW: ECONOMIC AND SOCIOECONOMIC IMPACTS OF THE
ALTERNATIVES

5.1 Inwroduction

This section provides information about the economic and socioeconomic impacts of the alternatives including
identification of the individuals or groups that may be affected by the action, the nature of these impacts,
quantificatian of the economic impacts if possible, and discussion of the trade-offs between qualitative and
quantitative benefits and costs.

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

In deciding whether and how to regulaie, agencies shoukd 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 alterative regulatory approaches,
agencies should select those approaches that maximize net benefits (including potential econamic,
eavironmental, public bealth and safety, and other advantages; distributive impacts; and equity),
unless a statute requires another regulatory approach.

This section also addresses the requirements of both E.O. 12866 and the Regulatory Flexibility Act to provide
adequate information to delermine 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 significant. A significant regulatory action is one that is likely to :

(1) Have an annual effect on the ecomomy of 100 million or more or adversely affect in 2 material
way the economy, a sector of the economy, productivity, competition, jobs, the environmeat,
public beaith or safety, or state, local, or tribal governments or communities;

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

(3) Matzrially alter the budgetary impact of eatitlement, grants, user fees, or loan programs or the
rights and obligations of recipients thereof; or

(4) Raise novel legal or policy issues arising out of legal mandates, the President's priorities, 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.” Reguiatory Flexjbility Act implications are discussed in Chapter 6 - “Summary and Conclusions.”
511 Review of the Alternatives

The Council has asked that five different apportionments berween fixed gear and trawl gear be analyzed, as well
as the no action alternative which would not specify a split between gears. Within each of the five
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apportionments. four ways (no split, 40/60, 60/40, 45/55") to divide the trawl catch between catcher processors
and catcher vessels are specified. This results in the 2| alternatives (#1-6d) listed on Table 5.1. The simulation
model described in the previous chapter was applied to each alternative, Additionally, the Council has asked that
the alternarives be studied with and without a corresponding split of the rawl Pacific cod halibut PSC mortality
split, and to examipe the effect of the 7.5% reduction in groundfish TACs associated with CDQs which are
anticipated w be implemented with the License Limitation Program in 1998.

Table 5.1 Alternative Allocations of Pacific Cod in the BSAI

Alternative Trawl Fixed Jig
Catcher Vessels Ca Processors

1 No Action - Current allocation will expire at the end of 1996.
2a (Current) 54% 4% 2%
2b (40/60) 21.6% 324% MHE 2%
2c (60/40) 324% 2].6% MR 2%
2d (45/55) 243% 29.7% 4% 2%
3a 4% 54% 2%
3b (40/60) 17.6% 26.4% 4% 2%
3c (60/40) 26.4% 17.6% SM% 2%
3d (45/55) 19.8% 24.2% 54% 2%
4a ' 59% 9% 2%
4b (40/60) 231.6% 354% 9% 2%
4¢ (60/40) 35.4% 23.6% 9% 2%
4d (45/53) 26.6% 32.5% 39% | 2%
5a 39% 59% 2%
5k (40/60) 15.6% 234% 59% 2%
Sc (60/40) 23.4% 15.6% 9% 2%
5d (45/55} 17.6% 21.5% 59% 2%
6a (Defacto) 49% 49% 2%
6b (40/60) 19.6% 29.4% 49% %
6c (60/40) 29.4% 19.6% 49% 2%
6d (45/55) 22.1% 26.9% 49% 2%

NOTE: The “d” sub-option split (45/55) for each alternative represents the 3-year average of Trawl CP and Trawl CV.

Because of the large oumber of altematives and the many important factars in relating the various cutcomes and
impacts, we will provide results for all of the alternatives under each of the ten model runs as discussed at the end

of Chapter 4.
5.1.2 Chapter Organization
The remainder of this chapter is divided into three major secdons: (1) the first section - “Summary Results” -

is an overall summary of the findings of the analysis - this is broken down by the model runs employed, the first
being the “Base Case,” which evaluates the alternatives in the context of the existing regulations. This is

"This split represents the three-year average ratio, from 1993-1995, of trawl CP to trawl CV catches.
97



followed by summary findings from cach of the additional model runs (2 through 10) described in Chapter 4.
This section also contains an explicit discussion of the specific issues contained in the Council’s Problem
Statement; (2) The second major pan of this chapter is a detailed examination of the “Base Case’ model run, in
which we mare fully describe the projected impacts, how and why these impacts oceur, and provide summary
tables which provide detailed information for each of the altematives; (3) the third major section of this chapter
is a2 more detailed examination of the additional model runs which can be compared 1o the “Base Case™ - in this
section, we concentrate primarily on changes which occur relative to the “Base Case.”

52 Summary Results

This section of the document aitempts (o sumnarize the major findings from Chapter § of the analysis. Model
Runs #! contains the most relevant basic findings. Other model runs are provided to show the cffects of
sensitivity analyses or the effects of various sets of assumptions such as CDQ allocations, splitting the trawl
halibut PSC sppartionment between catcher vessels and catcher/processors, and the Improved Retention and
Utlization initiative.

52.1 Model Run #1 - Assumes Reallocation of Unused Pacific Cod Quota But No Split of the Trawl PSC
Cp

This model run most closely depicts the impacts of each alternative given the other existing regulations for the
fisherieg, and should be considered the Base Case’ reference point. It reallocates remaining Pacific cod o groups
which were not constrained by their halibut mortality caps, but does ot split the PSC cap between CV and CP
trawi sectors. Other model rns, incorporating a variety of assumptions, can be compared (o the resuits of this
mode] run.

*  Because pot vessels do not have a cap on PSC halibut mortality, fixed gear overall will not be constrained
by existing balibut PSC caps.

*  Within the fixed gear group, the longline target fishery is constrained by their balibut PSC caps under every
Alternative at 94,112 mt as estimated by the model. Therefore, the alternatives will have little impact on
the longline fleet, unless some change in the halibut PSC caps are made.

*  Traw! gears are constrained by PSC caps in any alternative which allocates 49% or greater to that sector,
but are constrained by the Pacific cod apportionment in alterpatives which allocale less the 49%. Because
they are constrained by halibur under the current program (Altemnative 2), and by any alternative which
increases the trawl apportionment, the trawl sector would pot realize gains in Pacific cod catch under any
of the altematives under coasideration, unless changes are made to the PSC caps.

*  The primary beneficiary of an increase in the fixed gear allocation will be pot vessels - this is because
longtioe gear is constrained by the current PSC cap.

*  Pacific cod catches ip other rawl groundfish target fisheries are stable at around 53,000 mt undex each
alternative. This represents between 40% and 50% of the total wawl cach uader any of the alternatives.
Under curreat regulations Pacific cod in catches in other trawl groundfish fisheries will be largely
unimpacted by the apportionments.

*  Trawi caicher processor catches of Pacific cod in other groundfish fisheries are likely to be about 35,000
m¢ uader each alterative. Pacific cod catches in other groundfish fisheries by arawl catcher vessels are
approximately 13,000 mt. Neither of the fixed gears bave significant bycaich of Pacific cod in other
groundfish fisheries.
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Discards are estimated to decrease with increases in allocations to the fixed gear sector, assuming current
management regulations, though no major differences occur across altematives. Approximately 75% of
all Pacific cod discards oocur in trawl fisheries for other targets other than Pacific cod. These discards wiil
be largely unaffected by the allocation.

Total halibut bycatch maortality from the cod fisheries decreases in allocations favoring fixed gear. Within
the traw] sector, halibut mortality is reduced in allocations favoring catcher processors.

Crab bycatch geperally increases under ajternatives which allocate a higher percentage to fixed gear. This
is because cod trawl target fisheries have generally lower crab bycatch rates than pot gear fisheries for cod
(other arawl groundfish rargets take the vast majority of crab bycatch). This finding does not take into
account differential manality rates agsociated with each gear type.

Total product from the cod fisheries is greatest under Altemnative 7, where fixed gear receives the highest
allocation percentage. This is due to higher ufilization rates (production of whole and H&G product as
opposed to fillets, for example),

The total amount of cod going to domestic markers will likely remain unchanged, assuming current halibu
PSC caps. This is because any change in the apportiomment appear to affect only trawl andpotgear which
produce similar products for the same markets.

Gross revemmie per ton of target catch is greatest for trawl catcher processors. However, becanse much of
their caich of Pacific cod occurs in other groundfish fisheries, overall gross revenue impacts of the
alternatives are relatively small. The difference between the alternative with bighest gross revenue estimate
and that with Jowest is $4.6 million dollars, approximately 2.5% of overall gross revenuies in the Pacific
cod target fisheries of all gears.

Gross revenue estimates assume that the pot fleet will be able to harvest the Pacific cod made available to
it by the apportionments. If the pot fleet is unabie to catch their share, and the other sectors are constrained
by either halibut or by the Pacific cod apportionment, then gross revenue will fall from the projected
amounts by $833 for each ton “left on the table,” If for example 1,000 mt of Pacific cod are left
unharvested, then overall gross revenues will be $833,000 less than projected. If 5,500 mt are left
unharvested then overall gross revenues will fall by $4.6 million which was the total range seep in the
allernatives, under the assumption that all Pacific cod would be caught.

Gross revenue measures ignore costs of production and do not necessarily reflect the greatest ngt return o
the Nation. Reliable cost information is unavailable, bul as discussed in Chapter 3 would tend to indicate
that net revenue is higher in trawl fisheries than in pot fisheries. Since pot fisheries are the primary
beneficiary of a reallocation to fixed gears it would appear that aet revenue decreases would be likely, under
this scenatio.

Opportunity costs as represented by reduced gross revenue amounts generally decrease with increases in
the fixed gear allocation. This finding is heavily influenced by the reduced gross revenue impacts which
would be feit by the groundfish fisheries themselves, rather than in impacts on the halitwt fishery, or on the
crab fisheries. There is a direct (albeit partial) tradeoff between reveniues in the Pacific cod rawl target
fisheries and revenues in the pollock fisheries. In alternatives which increase revenues for the trawl Pacific
cod fisheries, reveoues are reduced (L.e., reduced gross revesues are higher) in the poliock fisheries.
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General Assessment of the Alternatives Under Model Run #1:

Alterpatives 1. 2. and 4 apd Sub Options:

*  Under these altemnatives, which keep the apportionment at the current levels or increase the apportionment
to the rawl sector, the trawl fleet is constrained by their catch of halibut rather than by the Pacific cod
apportionment. Therefore, little or no change from the current situation can be expected, for cither sector.
Under the ‘C” sub-options of these altematives target catches are expected to shift from the Trawl CP to
the Trawl CV sector. Because trawl caicher vessels appear to bave a higher halibut PSC mortality rate,
overall trawi catches decrease under the ‘C’ options, which allocate 40% to Trawl Catcher Processors and
60% to Trawl Catcher Vessels.

Alicmative 3 and Sub-Ontions:

*  Under Alternative 3 which reverses the current apportionmest allocating 44% to the trawl sector and 54%
to the fixed gears, the pot fleet is expected to have over 51,000 mt available tw it, assuming the longline
fleet will be constrained by their kalibut PSC catch. This is an increase of 33,000 mt from their 1995 catch.

*  Under3A (no CP/CV split), the rario of catch between the CP and CV groups is projected to be the same
as under the curent allocation. Overall trawl target caiches decrease by 10,673 mt, and halibut PSC
mortality drop with it to 1,447 mt, 238 mt less than the current trawl halibut PSC mortality cap. Under
options B and D more Trawl CP target catches increase and halibut PSC mortality drops to a low of 1426
mt under option 3B. Under option 3C Trawl CV target catches increase, and halibut PSC mortality is

projected to be 1,573 mt.

Altemative 5 and Sub Options:

*  Under all options of Alternative 5 which aliocates 59% of the Pacific cod to fixed gears, projected catches
by the pot flect are over 65,000 mt. This exceeds their 1995 catch by approximately 46,000 mt. Since the
longline flect is constrained by their halibat PSC mortality cap, capacity in the pot fleet will bave to increase
in order to harvest the entire Pacific cod TAC, if it stays at cwrent levels.

*  Tarpet fishing for Pacific cod by caicher processors is estimated to fall to very low levels (6,000 mt) under
Alternative 5C. This Alternative altocates 39% of the Pacific cod to the trawl sector, with 60% of that going
to caicher vessels. Under this altemative, target catches of the trawl catcher vessels are projecied to be
higher than under the current apportionment. Under other Sub-Options target catches are much more evenly
distributed between the Trawl CV and Traw! CP groups.

Altemative § and Sub-Options:

*  Under Alternative 6, which is a 49/49 split between traw) and fixed gear, the pot fleet is projected to have
between 39,896 mt (\mder 6B) and 45,936 mt (under GC) available to it. This is an increase of over 20,000
mt from their 1995 catch.

*  Under Alternative 6, the total trawl target caich (an average of 48% under the four options) is just below
the level which can be taken by their cod apportionment, The trawl target catch is still constrained by their
overall trawi halibut PSC mortality cap, but with a small decrease in their bycatch rates, they would instead
be constrained by the cod apportionment. Total trawl catches are highest under option 6B, 48.4% of the
TAC, and lowest under option 6C at 46.1% of the TAC.
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522 Model Run #2 and #3 - Sensitivity Analysis Which Changes (+ 10%)the Ratio of CV to CP Catch
Rates

*  Increasing the ratio of traw! CP to CV target catch increases the target cakch going to trawl catcher
processor under each alternative. With increased CP target catch, more gawl Pacific cod is caught per ton
of halibut, and therefore, the overall trawl total catrh will tend to increase. Decreasing this ratio will result
in an opposite directional effect.

523 Model Run #4 - Sensitivity Analysis Which Uses 1994 (as opposed to 1995) Halibut Bycatch Rates

This model run simply uses the 1994 halibut bycatch mortality rates for each fishery, as opposed to the 1995 rates
used in the “Base Case.” Because PSC caps are an important constraint on the fisheries (other than pot gear),
the resnlts under each alt=rnative are significantly influcoced by halibut bycatch mortality rates. In this case,
because the mortality rate for longline gear was 50% higher than in 1995, the resulting catch of cod by this sector
is reduced by about 50%. Additional catch is accrued to the pot gear sector, Trawl mortality rates were higher
also, but only slightly so. If the reverse ocours (halibut bycatch mortality rates decrease for longline and/or trawl
gear), then the amount of cod catch available for the pot gear sector would be decreased.

5.24 Model Run #5 - Assumes a Pro-rata Apportionment of the Trawl Halibut PSC Cap Berween Carcher
Vessels (CV) and Catcher Processors (CP)

*  The findings under this scenario are similar to the *'‘Base Case,” with the following notable exceptions:

*  Splitting the trawl PSC cap favors catcher processors (CP) under the current percentage split, its reciprocal,
or a 49/49 split - this sector gains cod harvest from the CV sector which reaches its PSC cap relatively

sooner.

*  Asplit PSC cap is neutral under altematives which significantly increase the fixed gear allocation, because
TAC will be the constraining factor anyway.

*  Splitting the PSC cap proportional to the cod quota reduces overall halibut mortality, relative to having a
common cap for the two trawl seciors. This results because under the current apportionment the catcher
vessels take 51% of the trawl target catch but account for 58% of the total traw] halibut PSC mortality in
the Pacific cod fisheries. If the catcher vessels were to catch 60% of the target cod they would end up with
68% of the halibut mortality. Therefore if they receive only 60% of the halibut, they will not be able to
caich 60% of the cod, and the total halibut mortality will decrease, but anly if the catcher processors have
low enough halibut bycatch rates to first use their cod allocation.

*  These results are primarily due to two factors; (1) the catcher vessels have a higher percentage of their cod
catch in cod target fishenes, and (2) the catcher vessels have a higher bycatch rate of halibut, in cod targets,

than catcher/processors.
5.2.5 Model Run #6 - Assumes a 7.5% TAC Reduction for CDQs

*  This model run was made with the assumption of 7.5% of the TACs, including cod, being set aside as
CDQs. Essentially, this reduction in TAC, because it is accompanied by a 7.5% reduction in the halibut
PSC caps for each fishery, does not alter the basic outcomes other than to proportionally reduce the catch
and gross revenues for the longline and trawd sectors. Pot gear, unconstrained by PSC caps, would continue
1o harvest any of the ‘excess' quota (above 49%) allocated to fixed gear.



5.2.6 Model Runs #7 and #8 - Release the Halibut PSC Constraints for Longline and Trawt Gear and Sets
the Pot Gear Catch at 2 Maximum of 25,000 mt and 35,000 mt Respectively

*  The primary purpose of these model runs is to examine what would be required, in terms of halibut PSC
allowances, by each sector under the full rmnge of allocation altematives,

*  Because longline gear no longer has a cap in this model run, pot gear caich was arbitrarily constrained at
25,000 mt in order to make the mode] work (i.e., tell us how much halibut might be needed by the other
sectors to prosecute their quota allocations). This is a 33% increase over the 1995 carch by pot gear.

*  Inordertocatch the full cod quota under the current allocation, an additional 376 mt of halibut mortality
would be required. Of the total amount oeeded (2,861 mt) to fully take the cod TAC, 797 mt would be for
the longline sector (just below their actual cap of 800 mt) with 2,050 mt by trawl gear (365 mt over their
actual cap of 1,685 mt) and pot gear would account for 14 mt. If the trawl allocation is split 60% to the
catcher vessel sector, the total increase would be only 516 mt (with the traw) CV sector accounting for

1.759 mt).

*  Under a reciprocal of the current split (aliocating 54% to fixed gear), and assuming a 25,000 mt catch by
pot vessels, the longline sector would need a total of 1,027 mt of PSC, 227 wmt over their existing cap. The
trawl sector would be constrained by the cod quota in this case and would take 1,447 mt, 238 mt short of

their existing cap, for a pet “savings” of 11 mt.

*  Under a 49/49 split, the longline sector would need 912 mat of total halibut PSC, and the raw{ sector
(assuming no sub-split) would need a total of 1,749 mt of PSC to cover cod catch in directed (target) cod
fisheries, This is, as in Alternative 2, above the existing caps.

*  Under the most extreme allocation aliermative which would reduce averall PSC mortality (Altemative $
which allocates 59% 1o fixed gear), the wotal potential halibut *“savings” would be 197 mt, which is the total
savings from the trawl sector minus the additional halibut needed for the longline sector.

* A final model run was performed which raises the pot gear sector’s cod catch 10 35,000 mt, which is double
their 1995 catch. In this case, the total PSC needed by the trawl and longline sectors decreases. The lowest
amount of potential halibut bycatch in this case is 2,222 mt (again from Aliemative 5), for an overall
potential “savings™ of 282 mt.

*  Poteatial “savings” of halibut from the trawl sector can be reapportioned to other trawl groundfish fisheries
during the annual specifications process (thereby negating the *“savings'), or allowed to be reapportioned
to the directed halibut fisheries, or banked' 1o enhance future halibut biomass (the latter two options are
at the discretion of the [PHC). A ¢hange in the overall caps for longline or trawl fisheries would require
a separate FMP/regulatory amendment.

.5.2.7 Model Runs #9 and #]0 - Evahuates Interaction With IR/IU Program and Assumes a 10% Decrease
in the Catch of Cod in Other Groundfisk Fisheries (25% reduction assumed in #10)

*  This model nm was made to examine poteptial interactions with the Council's proposed Improved Retention
and Utilization (IR/IU) program. Obvious impacts are that discards would be reduced to zero (other than
regulatory discards). Less obvious impacts are derived by making an assumption regarding the avoidance
of cod bycatch in other groundfish target fisheries. Two scenarios are developed: (1) assumes that bycatch
of cod in other fisheries will decrease by 10%, and (2) assumes that bycatch of cod in other fisheries will
decresse by 25%.
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The primary impact is to make more cod available to all 1arget fisheries, of which gains accrue primarity
to the trawl fisheries since fixed gear fisheries take nearly all of their cod in targets anyway.

Under the assumption of a 25% decrease in cod caught in other fisheries, Alternative 3A (which is a flip
of the current percentage splits) shows an increase in the target catch of cod for both the CV and CP trawl
sectors (about 5,000 mt each), so that their total target catch is equal to the target catch under the current
allocation percentage; i.c., he percentage allocations could be reversed and the target catch of cod by
trawlers would remain unchanged relative to Alternative 2, [This comparison is assuming the IR/IU
program is in place - the total target catch would be lower than Alternative 2 without IR/IU in place, so
would represent a decrease in catch for trawlers in at least 1997.]

Overall Findings

Given the current halibut bycatch rates in the trawl fishery, the current allocation of Pacific cod (Allernative
2: 54% to trawls and 44% to fixed gear) could not be harvested without an inseason reatlocation from the
trawl sector to the fixed gear sector of at least 12,000 mt.

Under a 49%/49% allocation between fixed and rawi gear (Altemative 6), both fixed and trawl Pacific cod
catch could be accommodated within the existing halibut PSC caps without inseason reallocation.

Due to bycatch constraints on both longline and trawl gear, the primary beneficiary of any increase in the
fixed gear allocation above 49% will be pot gear. To the extent pot gear is unable to take the additional
allocation, there will be foregone harvest of Pacific cod.

[f an increase is made to Lhe trawl gear sector, then foregone harvest of Pacific cod would be expected as
they are constrained by halibut bycaich, unless some halibut is reapportioned from other target trawl
fisheries in the annual specifications process. They are currently constrained at about 49% of the TAC.
If it were re-apportianed in the fait to fixed gear, pot gear may or may not be able to take that ‘excess’ fish,
depending on the size of the unused quota and the amount of pot gear effort exerted.

QOverall halihut inortality and overall cod discards tend to decrease under Alternatives favoring fixed gear,

Within the trawl fleet, the CV trawl sector has higher halibut bycatch mortality rates, while the CP sector
has higher cod discard rates.

Reduction in the traw! gear allocation will tend to be at the expense of the trawl cod target [isheries, since
bycatch needs in other fisheries will still be accommodated. Since the CV sector targets cod at a relatively
higher rate, they will be most impacted, barring sub-allocations between the two trawl sectors.

Based on available information for this analysis, differences between the alternatives, in terms of total gross
revenues, will not be significant. Primary impacts will be distributional; i.e., the different allocations will
create benefits for the pot sector at the expense of the trawl sector. The trawl sector is unable o benefit
from increases in the rawl apportionment due to the halibut mortality cap.

All findings in the document should be made, bearitig in mind the assumptions and caveats of Lhe analysis.
In particular, we remind the readers the 1995 bycalch rates are an important determinant of the results.
These rates have varied widely over the years included in the analysis, and are expected to continue to vary.
Finally, we remind the reader that because gross revenues do not incorporate costs of production, these
numbers should not be used as predictors of overall benefits to the Nation.
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5.3 Specific Issues in the Council's Problem Statement

Although much of the preceding summary touched on specific itsms in the Council's Problem Statement. an
additional summary is provided in this section which explicidy refers to issues raised in that Problem Statement -
the Problem Statement is shown again below for reference:

The Bering Sea/Aleutian Islands Pacific cod fishery continues to manifest many of the problems
that led the NPFMC to adopt Amendment 24 in 1993, These problems include compressed fishing
seasons, periods of high bycarch, waste of resource, and new enirants competing for the resource
due 1o crossovers allowed under the NPFMC’s Moratorium Program. Since the apportionment of
BSAI cod TAC between fixed gear, jig, and rawl gear was implemented on January 1, 1994, when
Amendment 24 went inso effect, the trawl, jig, and fixed gear componenis have harvested the TAC
with demonstrably differing levels of PSC mortality, discards, and bycatch of non-target species.
Marnagemen: measures are needed to ensure thar the cod TAC is harvesied in a manner which
reduces discards in the warget fisheries, reduces PSC morlity, reduces non-target bycatch of cod
and other groundfish species, takes into account the social and economic aspects of variable
allocations and addresses impacts of the fishery on habitat. In addition, the amendment will
conlinue to promote stability in the fishery as the NPFMC continues on the path iowards
comprehensive rationalization.

The following specific issues are identified and discussed below:

Compressed Fishing Seasons

Fishing seasons for each industry sector involved were discussed in some detail in Chapter 3. None of the
alternatives being considered will directly address the issue of compressed fishing seasons overall, though there
are implications for season length, in the form of trade-offs between the industry sectors involved. For example,
a growth in participation in the cod fisheries by pot vessels, which is evident currently and could expand due to
downtums ip the crab fishevies, has the potential to further compress fishing seasons for the fixed gear fisheries
overall. This would occur under allocation alternatives which retain the existing percentages or those very close
to the existing percentages. An increase in the allocation w fixed gear has the potential 1o mitigate this rend,
though it would be at the expense of the trawl sector, whose seasons would be further compressed by a change
in the allocation percentages favaring fixed gear. The reciprocal is also true, though any further compression of
trawl fishing seasong could be mitigated to some extent by those alternatives which tend to increase the relative
amount of cod takea in target fisheries, as opposed to being taken as bycatch in other groundfish fisheries.

Periods of High Bycatch

Halibu1 bycatch in general will greatly affect both the {ongline trawl sectors' ability to take their overall TAC, as
well as the length of the seasons. Spexific periods of high bycatch may still be unavoidable, though trimester
allocations of the longline fishery may belp avoid pervods of higher bycatch, though these options ¢xist regardiess
of the percentage allocations between gear types. Trawl fisheries for cod typically occur in the spring of the year
and are completed, due to attainment of either the TAC or the PSC cap, by the end of April. This is largely a
function of the derby nahwre of the fishery and will be unaffected by any of the allocation alternatives, other than
1o slightly shorten, or lengthen, the period of fishing activity.

Halibat bycatch in the cod target fisheries tends 10 be reduced overall in allocation alternatives which favor fixed
gear. These savings occur because traw] fisheries become constrained by their smaller cod quota allocation (at
more extreme allocation percentagesjand never achieve the PSC caps currently allocated o the cod fishery.
Though the overall BSAI trawl PSC cap is fixed m regulation, the cod portion of that cap is set during the annual
specifications process, and could be apportioned to other trawl fisheries, resulting in little or nor overail halibut
savings. If not reapportioned to other fisheries, then a potential savings of halibut occurs which can either be
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The primary impact is 10 make more cod available to all target fisheries, of which gains accrue primarily
to the raw] fisheries since fixed gear fisheries take nearly all of their cod in targets anyway.

Under the assumption of a 25% decrease in cod caught in other fisheries, Alternative 3A {which is a flip
of the current percentage splits) shows an increase in the target catch of cod for both the CV and CP trawl
sectors (about 5,000 mt each), so that their toeal target catch is equal to the target catch under the current
allocation percentage; i.c., the percentage allocations could be reversed and the target catch of cod by
trawlers would remain unchanged relative to Alternative 2. [This comparison is assuming the IR/TU
program is in place - the total target catch would be lower than Aliernative 2 without IR/U in place, so
would represent a decrease in catch for rawlers in at least 1997.]

Overall Findings

Given the curent halibut bycatch rates in the traw] fishery, the current allocation of Pacific cod (Alternagive
2: 54% to trawis and 44% to fixed gear) could not be harvested withour an inseason reallocation from the
trawl sector to the fixed gear sector of at least 12,000 mt

Under a 49%/49% allocation between fixed and trawl gear (Altemative 6), both fixed and trawl Pacific cod
catch could be accommodated within the existing halibut PSC caps without ingeasou reallocation.

Due to bycatch constraints on both longline and trawl gear, the primary beneficiary of any increase in the
fixed gear allocation above 49% will be pot gear. To the extent pot gear is unable w take the additional
allocation, there wilt be foregone harvest of Pacific cod.

If an increase is made to the trawl gear sector, then foregone harvest of Pacific cod would be expected as
they are constrained by halibut bycatch, unless some halibut is reapportioned from other target trawl
fisheries in the annual specifications process. They are currently constrained at zbout 43% of the TAC.
If it were re-apportioned in the fall to fixed gear, pot gear may or may oot be able to take that 'excess' fish,
depending on the size of the unused quota and the amount of pot gear cffost exerted.

Overall halibat mortality and overall cod discards tend to decrease under Alternatives favoring fixed gear.

Within the trawti {leet, the CV trawl sector has higher balibut bycatch mortality rates, while the CP sector
has higher cod discard rates.

Redhuction in the trawl gear allocation will tend to be at the expense of the trawl cod target fisheries, since
bycatch needs in other fisheries will still be accommaodated. Since the CV sector targets cod af a relatively
higher rate, they will be most impacted, barring sub-allocations between the two rawl sectors.

Based on available information for this analysis, differences between the aliernatives, in terms of total gross
revemues, will not be significant. Primary impacts will be distribwtional; i.e., the different allocations will
create benefits for the pot sector at the expease of the trawl sector. The trawl sector is unable to benefit
from increases in the trawl apportionment due to the balibut mortality cap.

All findings in the documnent should be made. bearing in mind the assumptions and caveats of the analysis.
In particular, we remind the readers the 1995 bycaich rates are an important determinant of the results.
These rates have varied widely over the years inchaded in the analysis, and are expected to continue to vary.
Finally, we remind the reader that gross revenues ignore all costs of production and may be misleading as
a predictor of overall benefits to the Nation.
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5.3 Spexific Issues in the Council's Problem Statement

Although much of the preceding summary touched on specific items in the Councii's Problem Statement, an
additional summary is provided i this section which explicitly refers to issues raised in that Problem Statement -
the Problem Statement is shown again below for reference:

The Bering Sea/Aleutian Islands Pacific cod fishery contiries to manifest many of the problems
that led the NPFMC to adopt Amendment 24 in 1993. These problems include compressed fishing
seasons, periods of high bycatch, waste of resource, and new entrants competing for the resource
due to crossovers allowed under the NPFMC's Moratonum Program. Since the apporiionment of
BSAI cod TAC between fixed gear, jig, and trawi gear was implemenied on January 1, 1994, when
Amendment 24 went into effect, the trawl, jig, and fixed gear components have harvested the TAC
with demonstrably differing leveis of PSC mortality, discards, and bycatch of non-target species.
Management measures are needed to ensure that the cod TAC is harvested in a manner which
reduces discards in the target fisheries, reduces PSC mortuality, reduces non-target bycatch of cod
and other groundfish species, takes info account the social and economic aspects of variable
allocations and addresses impacts of the fishery on habitat. In addition, the amendment will
continue to promote stability in the fishery as the NPFMC continues on the path towards
comprehensive rationalization,

The following specific issues are identified and discussed below:

Compressed Fishigp Seasons

Fishing seasons far each industry sector involved were discussed in some detail in Chapter 3. Nooe of the
altematives being considered will directly address the issue of compressed fishing seasons overall, though there
are implications for season length, in the form of trade-offs between the industry sectors involved. For exampie,
a growth in participation in the cod fisheries by pot vessels, which is evident currently and could expand due to
downturns in the crab fisheries, has the potential to further compress fishing seasons for the fixed gear fisheries
overall. This would oocur under aliocation alternatives which retain the existing percentages ar those very close
to the existing percentages. An increase in the aliocation to fixed gear has the potential to mitigate this trend,
though it would be at the expense of the traw! sectar, whose seasons would be further compressed by a change
in the allocation percentages favoring fixed gear. The reciprocal is also true, though any further compression of
trawl fishing seasons could be mitigated o some extent by those alternatives which tend to increase the relative
amount of cod taken in targe: fisherics, as opposed to being taken as bycatch in other groundfish fisheries.

Periods of High Bycatck

Halibuz bycatch in general will greatly affect both the longline rawl sectors' ability to take their overall TAC, as
well as the length of the seasons. Specific periods of high bycatch may still be unavoidable, though trimester
allocations of the longline fishery may belp avoid periods of higher bycatch, though these options exist regardless
of the percentage allocations between gear types. Traw! fisheries for cod typically occur in the spring of the year
and are completed, due 1 attainment of cither the TAC or the PSC cap, by the end of April. This is largely a
function of the derby nature of the fisbery and will be unaffected by any of the aliocation alternatives, other than
to slightly shorten, or lengthen, the period of fishing activity.

Halitast bycatch in the cod target fisheries tends to be reduced overali in allocation alternatives which favor fixed
gear. These savings occue becanse traw! fisheries become constrained by their smailer cod quota allocation (at
wore extreme allocation percentages)and never achieve the PSC caps curreatly aliocated to the ood fishery.
Though the averall BSAI trawl PSC cap is fixed in regulation, the cod portion of that cap is se during the anpual
specifications process, and could be apportioned to other trawl fisberies, resulting in little or nor overail balibut
savings. If not reapportioned to other fisheries, then a potential savings of halibut occurs which can either be
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reallocated to directed halibut fisheries or ‘banked’ to increase future halibut biomass. Corresponding increases
in the longline cap would be possible under separate amendment, i it is the desire of the Council to increase the
cod catch by the longline sector, Under any given gear allocation percentage, balibut bycatch from trawling is
minimized in sub-alternatives which allocate a greater percentage of the wawl apportionment to catcher
Processors.

Waste of Resource (Discards)

The majority of discards are from trawl fisheries, particularly caacher/processor vessels, and primarily because
relatively more of their cod catch oocurs in groundfish fisheries where cod is not the target (discards are generally
higher in non-target fisheries). Overnil discards are not expected to change significantly under any of the
altematives, though alternatives which allocate a greater percentage to fixed gear result in the fewest discards,
particularly of discards in target fisheries. If an Improved Retention and Utilization (IR/AU) program is
implemnented (which inchudes BSAI cod fisheries), the total discards, other than regulatory, will be eliminated for
all fisheries, and there will be no difference among any of the alternatives in terms of discards. More of the fish
will be taken in target fisheries, due to avoidance reactions of vessels in other groundfish fisheries.

The provisions of the moratorium, coupled with the recent downturn in crab fisheries, will likely increase
participation in the cod fisheries, particularly of pot gear vessels. Recent data show a doubling of pot gear catch
from 1994 to 1995 (from 8,000 mt o 18,000 mt), and a 50% increase so far in 1996 relative o 1995. Foxr
example, 1996 catch by pot gear may be as high as 28,000 mt given current catch rates. Given current (1996)
cod quotas, and given the fact that wawl and longlipe gear are currently constrained by PSC caps, all of the
alternatives under consideration would accommodate that level of pot gear catch and more. Upder the current
allocation percentages, the projected pot catch is 41,051 mt, which assumes current PSC caps for the other gear
types, and assumes that the pot gear sector could catch that much cod. As an additional reference point, a reversal
of the current split, such that fixed gear is allocated 54% of the quota, would result in 51,688 mt available to pot
gear.

Unless pot gear catch exceeds those amounts, all of the alternatives would appear to allow for substantial growth
in the pot sector, without impacting the catch by the longline sector. If overail cod quotas decrease in the future,
then alternatives which aflocate a greater (than current) percentage to fixed gear would be necessary to
accomodate the growth of the pot sector, without impacting the longline share. Inthalcase,thcrcallocanm
would be at the expense of the traw! sector.

Non-target Bycatch of Cod

Bycatch of cod in other groundfish fisheries occurs primarily in trawl fisheries, and the catcher/processor has a
relatively higher percentage of noa-target catch than catcher vessels. Fixed gear caich occurs almost eatirely in
target fisheries. As mentioned above, discards of cod are much higher in non-target fisheries than in target
fisheries. Because bycatch needs in other fisheries will still be provided for in the management systemn, any
reduction in quota to the trawd sector will mostly be felt by the target cod fisheries. Total amounts taken in other
fisheries will remain largely unaffected An exception to this occurs under an assumption of IR/IU, where it is
likely that bycaich of cod in other fisheries will be reduced, thereby providing additional fish for the directed
(target) cod fisheries. Although total non-target cod caich remains largely unaffected across alternatives, there
are differences in the distribution of target caich between catcher vessels and catcher processors. For example,
sub-alternatives which allocate 60% of the trawl sector’s quota to catcher vessels result in a disproportionate
distribution of the overall trawl target catch to catcher vessels (the catch of cod in 1argets by the CP sector is
greatly reduced - most of their cod catch occurs in non-targets in these cases).
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Habitat Concems

As i3 described in Chapter 2 and in other existing literature, there are benthic impacts associated with all gear
types, though the lack of research in the North Pacific fisheries preclude any quantitative comparisons of impaces
under the alternatives being considered. To the extent that preferential allocations to fixed gear will reduce any
trawl gear mmpacts from directed cod fishing, it is possible that effort would be transferred to other trawl fisheries,
resulting in a net change of little or no reduction in overall trawling.

Stability in the Fisl 1C hepsive Ratiopalizati

Judgements regarding stability may be very subjective and depend on the perception of stability and upon
assumptions regarding potential fumre steps in the Comprehensive Rationalization process; further, there are
the often coumtervailing issues of stability across industry sectors o be reconciled with stability within industry
sectors. For example, maintaiping the current percentage allocations may pramote stability across industry
sectors, as well as within industry sectors, except that it may not provide for stability within an increasing pot
gear fishery which may depend heavily on the cod resource in the futre. If the pot gear sector coatinues to grow
at the anvent rate, it may be necessary to increase the fixed gear allocation to insure future stahility of the longline
sector, though that of course will be at the expense of stability to the wawl sector. Stability of the onshore
processing sector may be impacted by the allocation aliematives as well, with rade-offs between it and the
offshore processing sector. Finally, stability within each of the traw! sectors (CV and CP) can be affected by the
sub-allocations being considered.

How the various sectors will be impacted under any allocation altemative can also be affected by future
management programs which can affect both the oversll cod fisheries and particular segmemts of the cod
fisheries; these potential programs include CDQ allocations, the IRAU program, and individual Vessel Bycatch
Accounting (VBA) programs. From the analysis, it appears that any of the alternatives will provide stability
to the longline fishery, in terms of maintaining its current harvest levels. Stability to the trawl sector is a bit more
difficult to ascertain, because there are possible differences in the distriburion of target catch betweea the CV
and CP sectors. Overall, an allocation which reflects the current split (49/49) may provide the most stability
across and within industry sectors, though a reciprocal of the curent split (54/44 in favor of fixed gear) could
provide a similar distribution of target catch, assuming an IR/IU program with resulting decreases in the catch
of cod in other trawl groundfish fisheries,

5.4 Detailed Examination of “Base Case™” Model Rym
54.1 Model Rum #] - Uses The “Standard™ Assumption Set (Base Case)

The first model run shows the impacts of the 21 altematives under the “'standard"” set of assumptions, i.c., using
1996 TACs without CDQs. and assuming there is no spiit of the trawl balibut PSC mortality cap between the CV
and CP. This mode] run wiil be the “default” model run against which other model runs should be compared.
Because this un js assumed to be the standard or “Base Case.” we include a complete set of 21 outpul tables
showing the results of the model and the impacts of the alternatives on the fishery.

List of Tables Showing the Impacts of Alternatives Using thé Standard Assumption Set: Model Run #1

Table 5.2: Total Pacific Cod Catch In All Fisheries

Table 5.3: Total Pacific Cod Catch in Pacific Cod Target Fisheries

Table 5.4: Total Pacific Cod Catch in Noa-Pacific Cod Target Fisheries

Table 5.5: Midwater Pollock Target Fisheries: Total Caich. Pacific Cod Bycatch and Discards
Table 5.6: Total Pacific Cod Discards In All Fisheries

Table 5.7 Total Pacific Cod Discards In Pacific Cod Target Fisheries

108


http:Bc,�au.se

Table 5.8: Total Pacific Cod Discards In Non-Pacific Cod Target Fishersies

Table 5.9: Metric Tons of Halibut Mortality in Pacific Cod Target Fisheries

Table 5.10: Bycatch of C, Bairdi

Table 5.11: Bycatch of C. Opilio

Table 5.12: Bycatch of Red King Crab

Table 5.13: Gross Revenue From All Species Products in Pacific Cod Target Fisheries

Table 5.14: Reduced Gross Revenue in the Directed Halibut Fisheries Resulting From Halibut Bycatch
Mortality (Opportunity Cost of Halibut Bycaich)

Table 5.15: Reduced Gross Revenue in the Directed Crab Fisheries Resulting From Crab Bycatch Mortality
(Opportunity Cost of Crab Bycatch)

Table 5.16: Reduced Gross Revenue in the Pollock Fisheries Resuling From Pollock Bycatch in the Pacific
Cod Fisheries (Opportmity Cost of Pollock Bycatch)

Table 5.17: Reduced Gross Revenue in the All Directed Fisheries Resulting From Bycatch (Opportunity
Cost of All Bycatch)

Tabile 5.18: Summary of Target Catches of Halibut Mortality By Fized and Trawl Gear

Table 5.19: Summary of Projected Outcames Of Alternative Pacific Cod Allocations

Table 5.20: Ranking of Projecied Ouicomes Of Alternative Pacific Cod Allocations

These tables are shown oe pages 121-139. Simifar tables for cach of the remaining nine model runs were also
areated.  Because each of those additional runs focuses on changes in a small sub-set of the model assumptions,
only tables relevant o the particular issue will be reproduced in this document. The complete set of tables (over
200 pages in all) is available by contacting the Council office.

With the exception of Table 5.5 and summary Tables 5.18 through 5.20, these tables are developed with similar
formats. The first two cotumas list the alternatives by number and show the trawl/fixed gear split as well as the
trawl CP/CV split. (The latter is shown in parentheses.) The next four columns show the total quantity of each
measure projected to accrue o0 each of the four gear groups (Longline, Pot, Trawl CV, and Trawl CP). The
seventh column adds the four gear groups w procuce a wtal for each measure. The third set of columps shows
percentages for each of the groups. In most cases, the percentages are calculaied with the gear’s total in the
nurnerator and the sum of the four gears in the denominator. [n this case, the sum of the percentages will add up
to the toaal percent (usually 100%, but not always.) In some cases, the percentages show the gear group’s total
as & percent of that gear group's total from a previous table. An example of this is found in Table 5.4 which
shows total Pacific cod catch in non-Pacific cod target fisheries, [n this table, the percentages show the gear
group's non-target Pacific cod as a percent of all Pacific cod caught by that gear group.

The last column ranks cach of the altematives. With one e i ing iz madk

in the seventh columyg. If the measure is generally aposmveaspectoftheﬁsha'y (cg..grossrevcuuc) th- the
ranking gives a ‘1" to the alternative(s) with the highest total. If the measure is generally & negative agpect of the
fishery (e.g.. halibut PSC mortality) then the alternative with the lowest total receives the #1 ranking. [n cases
of ties, two or more altematives may receive the same ranking. As an example, look at Table 5.3, showing the
toial Pacific cod catch in target fisheries. The total Pacific cod catch in target fisheries is highest at 210,902 mt
and is ranked #1 under {3 of the 21 alternatives because it's the same; the next highest catch (210,885 mt),
therefore, receives a rank of 14,

Total Pacific Cod Carch In All Fisheri
Table 52 shows the total Pacific cod catch in all fisheries. This includes the catch in the four Pacific cod target
fisheries as well as the cawch (bycatwch) of Pacific cod in the poliock and flatfish fisheries. The allocation
alternatives under consideration divide the catch of Pacific cod among gear groups regardless of the target in
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which that Pacific cod is caught. Theoretically then, the percentage of total catch of Pacific cod in all fisheries
for fixed and trawl gear should equal the apportionments. However, because of the constraining halibut PSC
mortality caps, and the assumption of inseason reallocation of Pacific cod, the projected catches for the fixed
gears exceed their apportionment in many cases. Under Alternative 2A for example, the fixed gears are projected
10 catch over 50% of the Pacific cod TAC, whereas their apportionment was only 44%. Over 6% of the Pacific
oot was reallocated to fixed gear in-season.  This occurs, as will be seen in Table 5.9, because the trawl Pacific
cod fisheries are constrained by their halibut PSC mortality cap after caiching just less than 48% (under this
alternative) of the total Pacific cod. Under Alternative 3A where the trawl apportionment is 44%, the traw] total
Pacific cod catch is in fact 44%. Under this aliernative, the apportionment constrains the trawl catch rather than
the hatibut PSC mortality cap.

Further examination of the total traw] catches of Parific cod in Table 5.2 reveals that under all sub-options of
Alternatives 3 and S, the trawl catches equal the amounts allowed under the alternasive apportionments. This is
because the trawl groups are constrained in these alternatives by the apportionment and not by their halibur PSC
mortality cap. Further, under sub-options B, C, and D, the relative share of cach sectors’ catch equals the
proportion allowed under the altemative. For example, under Alternative 3D, the trawl sector as a whole is
allocated 44% of the Pacific cod TAC, with 55% of that going (o the trawl carcher processors.  Adding the
percentages from columes 10 and 1! for this alternative, we sec that indeed the trawl sector is projected to receive
44% of the 1otal. Dividing the percent going to the trawl CP group by 44% (24.2% + 44%) reveals thas the trawl
CP group catches 55% of the traw] total.

Under all sub-options for Alternatives 2, 4, and 6, the trawl catch falls short of its allocated apportionment. This,
as stated ahove, is due to their bycatch of halibut  Under these alternatives, cod is reallocated from the trawl
sector to the fixed gear sector. On average under these alteratives, the trawl sector is projected (o catch 47.7%.
Further, the projected catches under the “A” sub options for Altenative 1, 2, 4, and 6 are identical. None of
these: alternatives include a separate split of the trawl harvest, and since the trawl fleet is constrained by halibut
rather than the apportionments, the projection relies on the assumption of proportional target traw] catches
embedded in the model. With further scrutiny, we notice that projected catches under 8 of the 21 alicruatives
produce identical catch results for the rawl] sectors (Aliernatives 1A, 2A, 2B, 2D, 4A, 4B, 4D, and 6A). In all
of these cases, we can infer that the apportionment is non-binding, and that the resuits hinge on the bycatch of
halibut rather than the allocation of Pacific cod We can also assume that because of the assumption of linearity,
thesc 8 alternatives will be identical in all 21 tables preseated for this model run.

Longlipe and pot caiches in this table represent total Pacific cod catches ag well as target catches, because no
other fisheries for these gear were included in the model. The longline catch in Table 5.2 is projected to remain
constant at 94,112 mt under each alternative, This is because, as discussed in Chapter 4, the longline halibut
bycatch mortality rate (assumed to equal their 1995 rate of 8.501 kg/mt of target caich), and their 800 m¢ halibut
PSC mortality cap, combine to constrain that gear under each altemative.

Projected pot harvests increase under every alternative, relative to their 1995 cawch. For example, under
Alternative 2A, the current allocation, the pot catch is projected o more than double from their 1995 caich. Part
of the increase is due to the higher Pacific cod TAC in 1996, which increases the total projected Pacific cod catch
by all four gears by nearty 38,000 mt Another part of the increase results from the reallocatiop of unharvested
Pacific cod from the trawl sector which cannot be taken by the longline sector. It is also impaortant to reiterate
that the model assumes that each sector has the capacity to harvest any amount made available to it, unless
constrained by their halibut PSC mortality cap. Thus, the model assumes in its projection that the pot vessels will
be able to harvest this amount.

While it appears from the early season statistics for 1996 that pot harvest capacity has increased, it is uncertain

whether it has increased enough to harvest the 41,051 mt projected under this alternative. It appears, however,
that the longline and trawl sectors will both be constrained by their halibut PSC mortality caps. Therefore, cither
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the Pacafic cod is harvested by the pot sector, or it may go unharvested resulting in a less than optimum yield in
the fisheries.

Tabile 5.2 clearly demonstrates a principle finding of the analysis: any reallocation of Pacific cod to fixed gear
from trawls is likely to directly benefit only the pot gear group. Direct benefits 10 the longline fleet of a
reallocation favoring the fixed gear sector would only occur if the longline halibut bycatch mortality rate or the
PSC cap changed. The longliners themselves can affect a change in the bycatch rate by fishing cleaner, however,
a change in the PSC cap is outside the scope of the alternatives under consideration. The issue of the PSC caps
is discussed further in the discussion of Model Runs 7 and 8.

Although it appears that the longliners will not receive a direct benefit from the reapportionment of the Pacific
cod TAC, indirect benefits are possible. To demomstrate this, assume that the apportionment remained at 54/44
favoring the trawl sector, and that halibut bycatch rates in the trawl sector drop such that they are able to harvest
their entire apportionment (145,800 mt). This woukd teave 118,800 mt for the fixed gear sector. Further, assume
that the pot sector continues to grow, and that in 1996, they harvest 25,000 mt. ‘This would leave 93,800 mt for
the longline sector, a slight but perhaps insignificant decrease in their catch. But now assume that the pot sector
capacity increased such that they were able to harvest 35,000 mt in 1996. The amount available for longliner
catch would drop to 83,800 mt. Under a reapportionmesnt to fixed gear, the longline caich would less likely be

impacted by the increasing capacity in the pot sector.

In order to clearly see the impacts of the allocation alternatives on the trawl sector, the trawl Pacific cod catch
must be divided between Pacific cod target fisheries and non-Pacific cod target fisheries. Table 5.3 shows the
catch of each gear group in Pacific cod target fisheries and Table 5.4 shows Pacific cod catches in other target
fisheries where Pacific cod is a significant bycatch species.

Table 53 shows each gear group's catch of Pacific cod in the Pacific cod target fisheries. A quick examination
of the ranking columnn shows that total target catches are greatest when the alternatives favor the rawl sectar,
however, the range of total target catches is relatively minor (a range of 31 tons). Further, because the bycatch
of Pacific cod by fixed gears in other groundfish target fisheries is minimal and was excluded from the moded,
fixed gear sector tarpet catches do pot change fram their total Pacific cod caich  Therefore, this section will focus
on target catches of Pacific cod in the trawd sector and the difference of the target catches in the sub-option within
each altemmative.

Many of the findings in this section draw on both the target catches shovm in Table 5.3 and on Table 5.9 which
focuses on halibut mortality. For convenience, a summary of the information in both Table 5.3 and 5.9 is
provided in Table 5.18 which shows total target and halibut bycatch mortality by the combined fixed gear and
combined trawl gear sectors. This table also computes a weighted average bycatch mortality rate of cach gear
sector as a whole. Because of differential tycatch rates between longline and pots and between trawl catcher
vessels and catcher processors, these average bycatch rates will vary under each of alternative. These differences
wil] be helpful in explaining some of the results found in Table 5.3.

As seen in Table 5.3, and as noted in the previous section, target catches in Alternatives 1A, 2A, 2B, 2D, 4A,
4B, 4D, and 6A are identical. In these altematives, the trawi sector is constrained by their halibut PSC cap rather
than by the apportionment of Pacific cod. Comparing the Trawl CP target catch to the Traw] CV target catch for
each these alternatives, we see that the catch ratio between the two is 0.9663. This is the ratio imposed in the
model, and therefore, we can conclude that CP/CV split within the rawl] sector is non-binding, and nor is the
trawl/fixed gear apportionment. In other words, under these alternatives, we would anticipate that the traw! target
Pacific cod fisheries will continue unconsirained until the halibut PSC mortality cap for Pacific cod is ahained.
At that point, both target figheries will be closed and the remaining Pacific cod reallocated to fixed gears. In
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Table 5.18, we see that for these alternatives, the average halibut bycatch mortality rate for the trawl sector as
a whole is 22.2476 kg/mt of target catch.

Target caiches under Alternative 6D demonstrate the way the model switches from the trawl target ratio constraint
to constraints imposed by the Pacific cod apportionment and the halibut PSC mortality cap. This alternative very
nearly exhibits the same ratio of catch among the trawl groups as the alternatives discussed in the previous
paragraph. In this case however, the trawl CP fishexy is shut down 177 mt earlier. Refer back to Tables 5.2, and
note that the total Trawl CP catch represents 26.9% of the TAC which, as seen in Table 5.1, is the percentage
of the total Pacific cod TAC allowed the catrcher processors under this altemative. The catcher vessels total catch
an the other hand iy actually Yess than that allowed indicating that, after the traw] CP target fishery was closed
due to the apportionment, the traw] CV target fishery could ot continue for long before they were shut down as
well, in this case because of the trawl Halibut PSC mortality cap, rather than the apportionment. This can be
verified by tuming to Table 5. 18, showing halibut mortality under the altsmatives, and noting that the sum of the
trawl halibut PSC mortality under this alternative equals the halibut PSC mortality cap of 1,685 mt. The fact
(from Table 5.3) that the trawd CV target catch increases by oaly 134 mt, 33 mt Jess than the decrease in the CP
catch, demonstrates the impact of the hi gher halibut PSC mortality rates seen in the trawl catcher vessel Pacific

cod target fishery.

The refatively higher halibut PSC mortality rate of the traw] CV gear groups (235.271 kg/target mt compared to
19.119 kg/target mt for the caicher processors) explains why the total trawl target catch is lower under
Alternatives 2C, 4C, and 6C (Table 5.18), than for the other sub-options under the same geperal Altematives.
Under these gptions the Trawl CV group is slated for 60% of the trawl cod apportionment. When the catcher
processors reach their 40% of the trawl apportionment, they are sint down.  After they are shut down, the average
halibut PSC moetality catch in the trawl target Pacific cod fishery increases to the trawl catcher vessel rate, and
each additional ton of target caich accumulates halibut mortality mose quickly.

As an example of the impacts of the differential bycatch rates, examine the rawl CV and CP targels caiches under
Alternative 6B. Here, the total trawl caich, at 48.4% (Table 5.2), is greater than under any other option, as is the
target catch of the trawl catcher processors (41,968 mt in Table 5.3). This occurs because the rawl CV target
catch is fimited by their 40% share of the trawl apportionment. Because the catcher processors have a lower
bycatch rate of halibut they are able to prosecute most of the remaining trawl apportionment before being shut
down, As seenin Table 5.18, the average trawl balibut mortality in kilograms of halibut per metric ton of target
caich for 6B is (21.91) and is less in 6B than imder amy option except 3B. Therefore, the trawl sector as a whole
catches more Pacific cod.

Camparing 6B to Altemative 6C, we see thal the trawl CP catch is relatively low in 6C, lower in fact than in all
other altermatives with the exception of 3C and 5C. Because a much greater proportion of the trawl catch goes
to the catcher vessels, the average halibut bycatch rate for the trawl sector is higher (23.78), therefore, the halibut
PSC mortality cap is reached relatively soon,

The differential bycatch rates also explain the somewhat counter-intuitive results of Alternative 4C. Under this
scenario, the trawl catcher vessels are allowed (o catch up to 60% of the 59% allocated to the rawl seceor, They
catch less under this scenario than when they are allowed to catch up to 60% of the 49% allocated to the trawl
sector under alternative 6C. Under both of these alternatives, the catcher processar's total catch is constrained
by the thear cod apportionment rather than the overali traw] halibut PSC mortality cap, The trawi target fishery
as a whole, however is constrained by their halibut bycatch. Because the proportion of catcher processor's catch
is higher under 4C than under 6C, the average halibut bycatch will be tower. This is verified in Table 5.18.
Because the average bycalch rate is lower, total trawl target catch is greater in 4C (73,489 mt) than in 6C
{70,854 mt). However, the increase in the total target catch in 4C is less thap the increase in CP target catch,
Therefore, the catcher vessels catch less cod because less halibut mortality was available for them to use.
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In general, we can conclude that the total trawl target catch is higher when the propartion of catcher processor
larget carch is greater than the proportion of catch by catcher vessels.

The catches in the poilock bottom fisheries and in the flatfish fisheries were assumed to be fixed at the same level
under each alternative. Fromn Table 4.4, we saw that the total Pacific cod caich by traw] CP in these fisheries was
32,069 mt, with an additional 12,876 mt of Pacific cod bycatch taken by trawl catcher vessels. These bycatch
totals were treated as constants in the model  Additional bycatches of Pacific cod results from Pacific cod catches
in the midwater poilock fisheries. In Table 5.4, we see that the additional bycatch of Pacific cod, in the midwater
pollock fishery, increases the bycawch of Pacific cod in the non-target fisheries by cawher vessels to
approximately 18,000 mt under each alternative with very little variation. The catcher processor bycaich exhibits
a similar lack of variation, with the total bycatch of Pacific cod ranging only 63 tons betweez 35,713 mt and
35,776 mL

Comparing non-target catches to target catches of the Trawl CP and Trawl CV gear groups, it is apparent that
the catcher processors catch of non-arget cod is a much greater proportion of their total trawl catch than for
catcher vessels. This has some interesting ramifications given that non-target catches are impacted very little by
the apportionments. Under Alternative SA for example, the non-target catch of catcher processors is 58.5%
(from Table 5.4). Under SB which allocates 60% of the trawl catch to catcher processors, the non-target catch
drops t0 56.6%. This is because Trawl CP catches increase slightly under this alternative. Under 5C however,
pon-target carch jumps to 84.9% of the CP total. Because the catcher vessels target caich is a greater proportion
of their ttal they do not experience the same extremes of variation under the same three alternatives. In general,
we can conclude that catcher processor target catches show more variability under the options, than Trawl CV,
because of their relatively greater amount of non-target Pacific cod caich.

More important, however, as is reinforced by the information in Table 5.4, is that the non-target Pacific cod
bycatch does not appear to vary much between alterpatives, and it is a significantly greater share of catcher
processor total catch of Pacific cod than of the trawl catcher vessels. When we examined the target catches
ahove, we noted that trawl catcher vessels also had a higher bycatch rate of halibut The combination of higher
halibut bycatch rates and a greater proportion of catch in target fisheries means that when the trawl catcher
vessels receive a higher share of the traw] Pacific cod apportionment, the total rawl caich is likely to decrease,
even when comparing alternatives with the same overall raw] atlocation.

Impacts on the Poliock Midwater Fishery

The lack of variation in the non-target catches is a reflection of bycatch rates of Pacific ¢cod in the midwater
pollock fishery. The impacts on the pollock midwater fishery catches are shown in Table 5.5. In the inshore
poilock fishery, the bycatch rate of Pacific cod is 1.18%. In other words, 11.8 mt of Pacific cod bycatch accrue
for every 1,000 mt in the inshore midwater pollock fishery. In the offshore fishery, the bycaich rate of Pacific
cod is roughly half that of the inshore pollock fishery. The Pacific cod brycatch range in the Trawl| CP fishery
represents approximately 10,000 me of pollock in the offshore midwater pollock fishery (compare SC and 6B in

Table 5.5). The difference in cod bycatch between those same two altematives is 85 mt. While the impact of
+ 85 mt of Pacific cod is relatively minor, the impact of £10,000 mt in the pollock fishery is relatively higher.

With this information we can conchude thal there is a potentially important tradeoff between catches in the trawl
Pacific cod target fisheries and the midwater pollock fisheries.

1) With increasing trawl target catches of Pacific cod, the midwater pollock catches decrease.

2) With decreasing trawl target catches of Pacific cod, the midwater pollock caiches increase,

3) When trawl caicher vessel Pacific cod target catches increase, the inshore midwater pollock target
catches decreases,
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4)  When trawi catcher processor Pacific cod target catches increase, the offshore pollock target fishery
decreases.

These tradeoffs can potentially compensate the trawl sector as a whole if there is a reapportioament of Pacific
cod to fixed gear which effects a decrease in Pacific cod target catches by trawlers (i.c., as found with Alternatives
3 or 5). However it is unlikely that the trawlers, which would be pegatively impacted by a reduced Pacific cod
allocation, will be the same trawlers thar will receive the benefit from increased pollock catches.

Discands of Pacific Cod

Discards of Pacific cod have been highlighted as a primary concern of the Council. Three tables focus on this
issue, all showing discards of Pacific cod. Table 5.6 shows Pacific cod in all fisheries, Table 5.7 looks at just the
Pacific cod target fisheries, and finally Tabie 5.8 shows the discards in non-Pacific cod target fisheries.

Using the ranking colurmn on Tabie 5.6, we sce that the smallest amount of discards occurs with the four options
under Allemative 5, which allocates 59% of the Pacific cod to the fixed gear. In general, discards are higher with
apportionments that allocate more to the trawl sector. However, the range between the altemative with highest
discard wtal (6B), and that with the lowest discard total (5C) is 3,468 mt, less than 10% of the total under any

of the options.

Within each main alternative, we can see that discards are lower in the sub-options which give more of the Pacific
cod to the trawl catcher vessel fleet, The bycatch percentage in Table 5.6 leads to the same conclusion since the
discard percentages shown indicate that fixed gear overall has a lower rate of discards, and that within the trawl
sector, discards are lower by catcher vessels than by catcher processors

The percentages as shown in Table 5.6 calculate the amount of Pacific cod discards by each fishery as a percent
of the ttal catch by gear (from Table 5.2) of all Pacific cod. [n other words, the discard percent is the discard
of the longliners divided by the total catch of the longliners. From the table we see that the discard rate of either
gear in the fixed gear fleet does not change under the altematives, This is a function of the assumptions of
linearity, and the fact that fixed gear fisheries for targets other than Pacific cod do not have significant discards
of Pacific cod and have not beent included in the projections. We also see that total discards by longliners do not
change with the alteratives. This is a function of their comstant level of catch. Overall discard rates in the rawl
sectors vary under each alternative because of the differing proportion of target caiches and non-targets catches
under each aliernative. While it is tempting to make additional conclusions using this table, we believe that in
order to really understand the discard issue as it applies to Pacific cod. we need to examine discards in the target
and non-target fisheries separately.

Table 5.8 shows the projected discards of Pacific cod in the non-Pacific cod target fisheries. As noted above,
fixed gear discards in other fisheries are zero under these projections. Overall Pacific cod discards in the non-
Pacific cod fisheries are relatively stable. The percent columns on the other hand show much more variability.

The percentage cohumnns in this table differ from those in the previous table. Here, we divide Pacific cod discards
in non-Parific cod fisheries by the discards of Pacific cod in the all fisheries. Thus. we can see that discards by
catcher vessels in other target fisheries account for the majority of their total Pacific cod discards, even though
the catcher vessel's non-Pacific cod target catches are minor compared to their Pacific cod target catches. The
same holds for the catcher processors whose noa-Pacific cod discards account for at least 79% of all discards by
the caicher processors.

The lowest discard (i.e., ranked #1) of Pacific cod in pon-Pacific cod fisheries occurs under Alternative 6B, which
2also has ane of the lowest average bycatch rates of halibut, and one of the highest target catch totals for the trawi
sector. Overall discards in noa-Pacific cod fisheries will tend to increase with lower target catches of Pacific cod
by catcher processors, and will tend to decrease when catcher processor target catches of Pacific cod increase.
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This is again a function of the tradeoff between the Pacific cod target fisheries and the pollock midwater target
fisheries. All of the variability in the non-Pacific cod target discard of Pacific cod comes from the midwater
pollock fishery. (The other target fisheries were beld constant by assumption in the model.) When that fishery
increases, due to changes in the apportionments, non-Pacific cod target discards of Pacific cod increase and
Pacific cod trawl target catches decrease.

Moving now 1o the Pacific cod discards in the Pacific cod target fisheries as shown in Table 5.7, we can see that,
relative (o discards in otber target fisheries, discards in the Pacific cod target fisheries are smaller, Total Pacific
cod discards in target fisheries range between 9,211 mt. under Alternative 5C to 12,750 mt under Altemative 6B.
Pacific cod discards in other target fisheries were highest under Altemative SC at 28,338 mt and lowest under
6C at 28,268 mt. Discards in the target fisheries account for approximately % of all Pacific cod discards. In
general, discards in the target fisheries are lower when the apportionmeats to trawlers (in particular to catcher

processors) are lower,

In summary, discards of Pacific cod are more prevalent in other target fisheries than in the Pacific cod fisheries.
Because of the way the fisheries are managed, the apportionments primarily affect the target fisheries rather than
the fisheries in which Pacific cod is a bycatch species. Therefore, the reapportionment alternatives have relatively
little impact on the discards of Pacific cod overall. Further, under its Improved Retention and Improved
Utilization initiative, the Council is considering a requiremnent that all Pacific cod be retained in all fisheries, thus,
eliminating the discard problem entirely. Some of the potential impacts of the [R/IU program are considered later
in this chapter using separate model runs.

Halibut Bycatch Mortali

Throughout this document, the irmpartance of halibut mortality caps on @ industry secior's abality to harvest their
allocaticn of the Pacific cod TAC bas been discussed. The halibut mortality rates for 1992-95 were reported in
Table 3.7 of Chapter 3. The rates across years were quite variable. Because of the variability i halibut bycatch
mortality, nm mumber four of this analysis will use the 1994 rates for comparison purpases. We have also
reported that both the trawl and longline sectors reached their halibut mortality caps in 1995. Pot vessels are
not coastrained by halibut PSC caps, so they are free to continue fishing any Pacific cod TAC available to the
fixed gear sector, even if the longliners have reached their cap.

Table 5.9 lists the 1995 halibut mortality reported by NMFS, and the projected halibut mortality resulting from
each of the Council's proposed allocation altematives. As we know, 1995 halibut mortatity was originally
reported in Chapter 3. Those numbers are repeated on the first row of this table in order to provide a point of
reference. Longline vessels used 799 mt of halibut mortality in 1995. Pot vessels, who are not constrained by
halibyut mortality caps, accounted for 10 mt. Traw] vessels had a total of 1,341 mt of halibut mortality. Caicher

vessels had 788 mt and caicher processors 553 mt.

A summary table of halibut bycatch mortality is reported in Table 5.18. This table shows the total projecied
halibut bycatch mortality and the average kilograms of halibut mortality per metric ton of cod target catches in
the Pacific cod target fishery under each of the Council's alternatives. The table also ranks the altematives from
low to high in terms of the amount of halibut bycatch they are projected (0 generate.

Under each of the 21 alternatives analyzed in this document, longline vessels are projected 1o incur 800 me of
halibut mortality. Given the wide variations in cod they are allocated under the various afternatives, this may
seem counter intitive at first. However, with the constant assumed mte of halibut mortality vsed in the model
{8501 kg/mt of target cod), and the in-season reallocation of cod that occurs when the wrawl fleet reaches their
cap, this result is reasonable. So under each of the alternatives, the longline fishery is expected to reach their
halibut inortality cap.
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The mode! essumed that pot vessels would incur 0.543 kg of halibut mortality per mt of cod target catch, This
raie results in the pot fleet causing between 22 and 35 mt of halibut mortality, depending oa the allocation
alternarive. Halibut mortality in the pot fishery is projecied to be 22 mt uader Aliernatives 1 (oo split), 2 (54/44).
4 (59/39). and 6 (49/49), except when the trawl sector cod apportionment is divided with 60% going 1o catcher
vessels (these are the "C alternatives). In those cases, the pot fleet’s halibut mortality increases to 24 mt
(Alternatives 2 and 4), or 25 mt in Alternative 6C. The "C” options had higher pot halibut montality because
more of the TAC is reallocated in-season from the trawl sector to fixed gear. More cod is reallocated to fixed
gear because trawd catcher vessels were allocated 60% of the rawl TAC, and they have higher halibut mortality
rates than the catcher processors. Therefore, the trawl portioa of the halibut cap is reached with less cod
harvested by the trawl| sector.

Traw] catcher vessels incur more halibut mortality under each of the alternatives than the trawl catcher processor
flect This is due to their assumed halibut mortality rate of 25.271 kg/mt versus the trawl catcher processor's rate
of 19.119 kg/me, and the fact that the projected trawl catcher vessel's catch is never enough higher than the
catcher processors' to make up the difference in monality rates.

Trawl catcher vessels had their lowest halibut mortality (609 mt) under alternative 5B. This alternative would
allocate 39% of the TAC (o rawl gear, and catcher vessels would then be issued 40% of the trawl total of cod.
Trawd catcher vessels woukd have the most halibut mortality under Aternative 6C. That alternative allocates 49%
of the TAC to trawl gear, and catcher vessels receive 60% of the traw] total. Tn general, trawl catcher vessels have
the most balibut mortality when they are allocated 60% of the rawl sector TAC (i.e., the "C" alternatives).

Trawl catcher processors had the least balibut mortality under Altemative 5C (121 mt), and the most under
Alemative 6B (802 mt). Trawd catcher processors tended W have more balibut mortality when there was no split
of the trawl allocation between catcher vessels and cancher processors, or when there was a split of the trawl
allocation and caicher processors were granted 60% of the rawl total.

Halibut mortality in all Pacific cod targez fisheries was smallest under the options that granted raw! gear only
39% of the cod TAC. The 39% and 44% TAC allocations to traw! gear were small enough to allow their entire
portion of the TAC to be harvested before the halibut mortality cap was reached. These allocations resulted in
the least total halibut mowtality, particularty when the CP sector was granted 60% of the trawl apportionment and
CVs 40%. Halibut morality under each of the other alternatives was fairly consistent.

Under the current apportionment, and under any allocation where the ratio of the CP target caich to the CV target
catch is 0.9663 (Alternatives 1A, 2A, 2B, 2D, 4A, 4B, 4D, 5A, and 6A), traw] catcher vessels have 51% of the
target catch, but have 58% of the halibut mortality. In options where the catcher vessels receive 60 % of the total
rrawl caich, the ratio of target catches increases to well above 60% since the catcher vessel catches of Pacific cod
in non-target fisheries is less. For example, under Altemative 3C as shown below, the Trawl CV target caich is
82% of the trawl to1al target caich of Pacific cod, but their halibut mortality is 86% of the total trawl halibut

mortality.
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Comparison of Trawl Target Pacific cod Catches and Halibut Mortality Under ‘B’ and ‘C’ Options

Split Target Carch Halibut Carch Carcher Processars

Aliernative __ TRW/FIXED (CPACV) cv Cp cv CP| Target ®  Halibut %
Alternative 28 54/44 (60/40) 38,518 37221 973 nz| 9% 42%
Alternative 3B 44/54 (60/40) 29,509 35,553 746 6801 55% 48%
Aliernative 4B 59/39 (60/40) 38518 37,221 973 7112]  49% 2%
Alternative SB 39/59 (60/40) 24,082 27,437 609 szs|  s3% 46%
Alternative 6B 49/49 (60/40) _ 34,926 41,968 883 g2l ss5% 43%

 Split Target Caich Halibut Carch Caicher Vessels

Allenative ___TRW, CP. CV CP CV CP| Target %  Halibut %
Alternative 2C 54744 (40/60) 44604 22.568| 1254 431| 66% 74%
Allernative 3C 44/54 (40/60) 53328 11,756] 1348 25| 2% 86%
Aliernative 4C 59/39 (40/60) 45510 27.979] 1,150 535)  62% 68%
Alieraative SC 39/59 (40/60) 45194  6344] 1,142 121] 88% 90%
Alternative 6C 49/49 (40/60) 53698 17.156] 1357 328]  76% 0.81

- pairdi Bucatct

Projected bycatch of C. bairdi crab in the Pacific cod target fisheries is reported in Table 5.10. These bycatch
amounts were based on the rates reported for the 1995 fisheries. These rates were (.2616 crab/mt of target cod
in the longline fishery, 3.3681 crab/mt in the pot fishery, 2.5209 crab/mt in the trawl caicher vessel fishery, and
5.6718 crab/mt in the trawl catcher processor cod fishery. The rates are multiplied by the projected total catch
of Pacific cod under each alternative to estimate the total C. dairdi crab bycatch by sector. Like halibut, crab
bycaich rates also tend 1o be fairly variable across years (Table 3.8). Had 1994 rates been used, the reported
bycaich would be lower for each sector except longline.

Because the projectad catch of cod in the longline fishery is constant under each of the alternatives, the C. bairdi
bycatch is also constant at 24,622 crab. Pot vessels are expected to af least double their C. bairdi bycatch under
each of the alternatives when compared to 1995. This is a result of projected increases in the pot flect's harvest
of cod. The pot flect is expected to incur the highest bycatch under the alternatives that grant 59% of the cod
TAC to fixed gear vessels, and the lowest bycaich when fixed gear receives 39% of the cod TAC.

Trawl catcher vessels have the highest bycatch levels under Alternatives 6C (135,367) and 3C (134,434). This
is about twice their 1995 bycatch Jevel. Which means their catch also about doubled, because bycatch amounts
were based on the 1995 average rates. Traw] catcher vessels had their lowest bycatch (60,708) under Aliernative
iB.

Total C. bairdi bycatch in cod target fisheries is estimaied to be smallest under Alterpative 5C (394,092), and
largest in 6B (485,072). Because longline bycatch is the same for all altemnatives, these differences are & result
of changes in catch between the pot, traw catcher vessel, and traw! catcher processor fleets, These estimates are
bycatch only and ignore potential mortality rates associaied with cach gear type. We have oo definitive
information regarding mortality rates by fixed gear,

C_opilic Bycatd]
Table 5.11 reports the estimated C. apilio bycakch by alternative, These bycatch amounts are calculated by
muluplying the total projected caich of cod in the target fishery by the 1995 C. opilio bycaich rate. The C. opilio

bycatch rates for 1992-95 are reported in Table 3.9 of Chapter 3. These rates were found to be highly variable
across years. Had 1993 rates been used, the resulting bycatch cates would only be 7% of those reported here for
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pot gear, so estimates hesem (based on 1995 rates)should be viewed with that in mind. In 1995, the reported rates
were 0.803 1 crab per metric ton of longline cod target catch, 8.1979 crab per metric ton for pot vessels, 0.5041
crab per metric ton for trawi caicher vessels, and 1.0097 crab per metric ton for trawl caicher processors.

Longtine bycaich of €. opilio in the cod target fishery is 75,584 crabs under each altemative. Port vessel
projected bycatch ranges from 327,063 under Altemative 6B, 10 534,408 under Alterpatives 5A, 5B, 5C, or 5D.

Trawl] bycatch of C. gpilio crab is lower overall than that reported for longline or pot vessels. Trawl catcher
vessels had the least bycatch (12,138 animals) under Alternative 5B, and the most (27,067 animals) under
Alternative 6C. Trawl catcher processors are projected 1o have the least bycatch (6,405 apimals) under
Alternative SC, and the most under Altemative 6B (42,373 animals).

Total C. apilio arab bycatch tends 10 be largest, by significant amouats, under alternatives that result in pot gear
having the most catch. However. it should be noted that this would not necessarily be true had bycatch rates from
another year such as 1993 been used in the model. These estimates also do not address the issue of mortality of
crab caught as bycatch in cod pot fisheries - we have ao definitive information on those mortality rates.

Red King Crab Bycatch

Bycatch rates for 1995 were used to project total red king crab bycatch under each alternative. The 1995 rates
were 0.0022 crab per metric tob of longline cod target catch, 0.1592 crab per metric ton of pot cod target catch,
0.0131 crab per metric ton of trawl caicher vessel cod target catch, and 0.0894 crab per metric ton of trawl
catcher processor cod target catch. These rates indicate that if you allocate all the cod to longline gear you will
minimize the red king crab bycatch, and if you allocate all the cod to pot gear you will maximize your red king

ab bycaich. The rates for 1992-95 are reported in Table 3.10 of Chapter 3. These rates varied across years,
and again ignare potential mortality rates associated with fixed gear.

Table 5.12 repoxts that the longline bycatch of red king crab was 203 animals under each altemative. Pot bycatch
ranged from a Jow of 6,353 animals under Altermative 6B to a high of 10,380 animals imder Alternatives SA
through SD. Trawl caicher vessels bycaught between 315 and 702 animals depending on the allocation. Those
levels are less than the pot sector and slightly higher than the longliners, Trawi catcher processors bycaught
between 567 (Alternative 5C) and 3,751 (Alternative 6B) animals,

Total red king crab bycatch in the pot fishery is projected to be smallest (9,752 animats) under Alternative 6C.
This is the 46/49 split with trawl catcher vessels receiving 60% of the trawl total. The most red king crab bycatch
(12,350 animals) would occur under Altermative SB (39% going to trawl vessels with catcher processors being
allocated 60% of the trawl total).

Although we do not produce a table showing estimates of products produced from target catch, they can be
estimated, based om the projected target catch of Pacific cod by sector under each of the alternatives, and the
average 1995 utilization rates. These rates were calculated by dividing total product (as shown in Chapter 3 from
information on production in the weekly processor reports) by total catch from the blend data. The wiilization
rates of Pacific cod alone are 47.7% for longline, 49.0% for pot, 43.2% for trawl catcher vessels, and 35.6% for
trawl catcher processors in the target fisheries. Each of the gear groups while fishing for Pacific cod, catch some
amount of bycatch of other species, and to varying degrees process these specics into products. The wilization
rates for all species caughi in the Pacific cod target fisheries show the 1otal amount of product produced from
these fisheries. These utilization rates are 47.9%, 49.0%, 44.6%, and 43.5% for the Iongline, pot trawl CV and

trawl CP groups respectively.
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As discussed in Chapter 3, much of the product produced by the pot sector and by the trawl sector find their way
to the same markets. Since the tradeoff in the alternatives occuss between the pot sector and the trawl sector, it
is not anticipated that the amount of products destined to the U.S. will change. The product markets for the
longline sector are somewhat different, but since the catch of the longline fleet is not directly impacted by the
alternatives, the relative importance of the markets for their products are diminished within the scope of this
analysis.

Utilization rates and total production amounts do not account for the type of product produced. Caicher
processors tend to have a higher proportion of fillet production than longliners, for example, and therefore,
although they produce legs total product, the value of the product may be higher.

Gross revenues are a measure of the value of the fisheries. Gross revenue, by itself however, is viewed as an
inadequate measure of the net benefit associated with the fishery, although it is often construed as such. Neg
revenue on the other hand is a more reascnable measure of pet benefits. Net revenue, from an economic
perspective must include not only the gross revenue of an activity or an altemative, bul must also inclde the
harvest and production cost and other opportunity costs. Chapter 3 contained a section that briefly discussed the
variable costs contained in the original Pacific cod analysis. This discussion was primarily qualitative and does
not provide enough information to quantify net revenues for all industry sectors. It does mention however that
in general, harvest costs in the traw! sector appear to be less than those in the pot sector, but coraparable to cost
in the longline sector. Since the reliable quantitative cost numbers are unavailable, there is oot enough
information available to make net revenne comparisons across industry sectors. Therefore, chis analysis will
provide estimates of gross revenues and some proxies for some of the opportunity costs.

Gross revenues in the Pacific cod target fisheries are calculated by multiplying the projected catch from each
sector by the gross revenue per metric ton of Pacific cod catch in the cod target fishery. A description of how per
ton gross revenues were calculated was provided in Section 3.10 of Chapter 3. The average gross revenue per
metric ton of Pacific cod catch was reported in Table 4.12, as well as at the bottom of Table 5.13. These values
are $851.19 for longline, $833.24 for pot, $879.46 for trawl catcher vessels, and $974.84 for trawl cascher

processors.

Projections of gross revenues using these per ton values and the projected target caiches from Table 5.3 are
sbown in Table 5.13. Using the ranking column at the right, we can see that the highest overall gross revenue
from the Pacific cod targes fisheries is generated under Alternative 6B and is projected to be $184.98 million per
year. The lowest gross revenue ($180.36 million) is generated under Alternative SC. The range from the highest
to the fowest is $4.62 million. In geperal. revenues will be higher in alternatives in which the rawl catcher
processors caich is higher, and lower when the Pot and Trawl CV catches are higher. The lack of variability in
the gross revenue estimates is perhaps surprismg given the large difference in per ton gross revenues between the
Traw] CP and Pot groups. This can be explain by recaliing that much of the Trawl CP catch of Pacific cod comes
in the groundfish fisheries other thap the Pacific cod fishery. Also many of the tradeoffs in target catches as well
as revenue occur between the two trawl groups rather than between the trawl and fixed gears. This is
demonstrated by comparing Alternatives 6B and 6C, both of which allocate 49% of the Pacific cod to the trawl
groups. Gross revenue under 6C is the ranked 17th among the 21 alternatives whiie 6B is ranked #1. Under 6C
target catches and therefore gross revenues increase for both the trawl CV sector and the pot sector, while gross
revenues decrease for the catcher processor. The net effect is that the changes tend to cancel each other out.

Throughout the analysis we have assumed that the catch made available to the pot group by the allocations will
be harvested. The ramifications of that assumption are perhaps most easily described here in the discussion of
gross revenues. Because we have assumed that al! Pacific cod will be harvested, the overall gross revenue
impacts are limited. If however the pot sector is not able to harvest the amount available o them then gross
revenue for the fishery as a whole will fall. For each ton of Pacific cod that is not harvestéd, gross revenues from
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the Pacific ood target fisheries will fall by $833.24, assumning that the rawl and longline groups are constrained
either by their halibut PSC mortality cap or by the apportionment. Thus a 1,000 mt shortfafl in the harvest of
the Pacific cod will result in $0.83 million decrease in gross revenues. Thas the ability of the pot sector to harvest
the amoumt available to it can have dramatic impact on gross revenue. This is demoanstrated below by showing
the reduction in overall gross revenue under varying assumptions of harvest shortfalls. Assume for example that
Alternative 3A was chosen by the Council as it preferred alternative, but that the pot sector was only able to
harvest 36,188 mt. rather than the 51,888 this alternative makes available to them The 15,000 mt harvest
shortfall would reduce the gross revenues in the Pacific cod fisheries by $12.5 million, down to $179.95. Overall
the potential for a significant reduction in gross revenue is more a function of harvest shortfall, then the

reapportionmeut per se.
Gross Revenue Reductions Under Various Harvest Shortfalls.

est Shertfall in Metric Tons 5000 10,000 15000 20,000 35,000 40,000
ross Revenue Reduction (3 millions) $4.17 $833  $12.50 §516.66 $29.16 $33.33

As mentioned above, opportunity costs are one postion of the “net benefits” equation. Because we do not have
reliable harvesting and processing cost information for the directed halibut fishery we are unable to estimate the
opportunity costs imposed on the hatibut fishery through bycaich mortality of halibut in the Pacific cod fisheries.
We are, however, able to estimate the revenue impacts on the directed halibut fishery. The amount of revenue
forgone by the directed halibut fishery because of halibut bycatch in cod fisheries is reponed in Table 5. 14.
Reduced gross revenues in the 1992-95 halibut fisheries were discussed in Section 3.12.1 of Chapter 3. The
description of bow reduced gross revenues were calculated in Chapter 3 still holds. It is important to remember
that reduced gross revenues were calculated at the ex-processar level.

In this analysis, gross revenues in the halibut fishery are reduced proportionally for each ton of halibut bycatch
mortalify within a target fishery. This is because bycatch rates within the fishery were assumed to equal those
reported in 1995, Also, gross revenue is reduced the same amount for each ton of halibut bycatch mortaiity in
a target fishery, The reduced estimates of gross revenue per KG of halibut mortality for each gear group are
shown in the note on the bottom of Table 5.14. Reduced gross revenue per KG of mortality from trawl bycatch
is greater than that for the fixed gears, becavse of differences in the relative ages of the halibut killed. Fixed gear
tends to kill older halibut, and therefore the ramifications for the halibut fishery are more immediate, but less

pervasive.

Because halima PSC montality is greater with increasing trawl catches, and because each ton of trawl mortality
imposes of highes cost on the halibut fishery, the reduction in the revenues in the halibut fishery will be greatest
when the total rawl halibut PSC mortality cap is taken. Looking at Table 5.14 we see that under 12 of the 21
altematives, the overall reductiom in revenues for the directed balibu fishery is maximized at $9.47 million
dollars. Thus when overall gross revenue is highest (Table 5.13), the reduction of revenne in the halibut fishery
is also highest. To some extent then, changes in gross revenne in the Pacific cod fisheries will be offset by the
changes in the “reduced gross revenues™ in the halibut fishery.

Reading down the Pacific cod longline fishery column of Table 5.14, we see that the reduced gross revenue in
the directed halibut fishery is always $2.32 million. This is because the longline fishery’s catch of Pacific cod
was estimated to be the same under each of the alternatives studied, the constant mortality rate per ton of target
catch that was used, and the constant value per ton assigned to the balibut bycatch mortality.

The Pacific cod pot fleet’s halibut bycatch mortality was estimated to reduce the revenues generated in the directed

halibut fishery by $0.06 to $0.10 million depending on the alternative. Alternatives SA-D had the greatest impact
on the halibut fleet due to halibut bycatch in the pot cod fishery. However, these four altematives had the least
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impact on the halibut fishery overall. This is because the pot cod fishery reduces the gross revenue in the halibut
fishery, per ton of target caich, Jess than longliners or trawlers. The reader should note that based on the pot
fleet's past catch history, it is unlikely they could currently harvest that amount of cod. The amount of cod they
could take is unknown. So, because each alternative modeled predicts that pot cod vessels could increase their
total catch over their 1995 amount, their ability 1o increase their catch will determine their overall impact on the
halibut fishery.

Pacific cod trawl caicher vessels were estimated 1o reduce gross revenues in the directed halibut fishery by $2.56
to $5.70 million per year. The level of caich that corresponds to a $2.56 million reduction is 24,082 mt. This
was the predicted outcome under Alternative 5B. Recall that this alternative would initially allocate 39% of the
BSAl cod TAC 1o trawl gear, and then subdivide the traw] portion of the TAC 40% for catcher vessels and 60%
for catcher processors. The small predicted catch by the caicher vessels in this case is caused by the initial
allocation and the catcher processors having a lower halibut mortality rate per ton of cod catch in 1995 than the
catcher vessels. Trawl catcher vessels would reduce the halibat fishery's gross revenue the most under Alternative
6C {i.c., have the most catch). This aliemative allocates 49% of the TAC to trawl gear, and then subdivides the

traw! TAC 60% for catcher vessels and 40% for catcher processors.

Trawl catcher processars in the Pacific cod fishery would have the smatlest impact on the halibut fishery under
Alternative 5C. This is because they would have the least catch in the directed fishery for cod. Altemmative 6B
wauld cause the trawl catcher processor fleet to reduce halibut gross revenues by $3.37 million.

The bycatch of crab in the groundfish fisheries reduces the gross revenue accruing to the directed crab fisheries.
As discussed in Chapter 3, reduced gross revemes are estimated based oo the 1995 bycatch rates of crab in the
directed fishery, the processed value of that crab, and the uumberofcnbcmxghtasarcsﬂtofthetm'getcatchof

Pacific cod by each gear.

As discussed earlier the Pacific cod target fishery takes significant bycatches of three major crab species, C
Bairdi, C. Opilio, anxd Red King Crab. Separate estimates of reduced gross revenue were made for each of these
species. With the information available, we were imable to make differential estimates based on the gear. A
primary caveat is that our estimates assume 100% mortality crab taken as bycatch. Therefore our estimates of
reduced gross revemxe in the crab fisheries should be used with caution. The estimates of reduced gross revenue
per animal are shown in the nate at the bottom of Table 5.15. Each Red King Crab taken as bycatch was assumed
10 reduce gross revemmes in the crab fishery by $24.00; each Bairdi crab taken as bycatch imposes a cost of $6.83
on the crab fisheries, while each opilio crab results in a $0.72 reduction.

As geen in Table 5.15 it is difficult to find a rend in the reduction of revenues from the bycatch of crab in the
Pacific cod fisheries. This is a function of the differing bycaich rates in each gear and differing dollar amounts
assigned to each crab species. The total amount of reduced gross revenue ranges between $3.93, and $3.36
million dollars. Overall the changes in revenue to the crab fishery resulting fram crab bycatch due to a change
in the apportionment do not appear to be significant

Reduced Gross R in Pollock Fistieri
As was discussed in the development of the model and in the section dealing with the mid-water pollock fishery,
bycatch of groundfish in the Pacific cod target fisheries can be expected o negatively impact revenues in the mid-

water pollock fishery. As shownin Table 5.5, total catches in the mid-water pollock fishery changed by as much
as 8,000 tons in the inshore sector and 10,000 tops in the offshore sector as a result of changes in the
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apporticnment of Pacific cod under the different alternatives. Reduced gross revenue estimates in the poliock
fishery were made by taking the total target catch of each gear group, multiplied by the bycatch mtes of inshore
and affshore pollock by each of the different gear groups and the gross reveaue of inshore and offshore midwater
pollock fishery. These projections are showa in Table 5.16.

Pollock reveme is reduced the least under Altemnative SB ($9.45 million), with all of the sub-options of the
alternative very closely clustered around $9.5 million. and tbe most under Alternative 6B ($13.41 million).
Overall there is a swing of approximaicly $ 4 million from the low to the high. Recall the projected Gross
Revemue in the Pacific cod fishery was highest under Alternative 6B and lowest under 5C, and that the difference
between the two was $4.6 million., This suggests that the revenue differeaces in the Pacific cod target fishery
resulting from the apportionment are very nearly offset by differences in the pollock fishery.

Reguced Gross R in All Fisheri

Table 5.17 sums the reduced pross revemues in the halibut, crab, and poilock fisheries which occur because of
bycatch in the Pacific cod target fishery. Altemative 5C resulis in the smallest reduction in the gross revenues
in these other fisheries, while Alternative 6B causes the greatest reduction. Overall, the totel reduced gross
revenues range $6.2 million from lowest to highest. This more than offsets the range of gross reveaues which
result in the Pacific cod target fisheries. Therefore, we can conclude that the changes in gross revenue which are
caused directly by the reapportiocnment of Pacific cod are negligible. This conclusion is made with the assumption
the entire Pacific cod TAC would be harvested under any of the alterative apportionments.

Overall gross revenue changes then can be expected to occur ouly to the extent that the pot sector is unable o

harvest the share of Pacific cod made available to them. As reported earlier, each 1on of Pacific cod left
unharvested is expected to result in reduction of $833.24 in the projected gross revenue.

Table 5.19 provides a summary of the results from the “base case™ presented above. The table is divided into
six sections. The first section reports the projected total catch of Pacific cod caught in all fisheries. The second
section lists the Pacific cod catch in cod target fisheries. Discards of Pacific cod are provided in the third section.
Both discards in the cod target and pon-target fisheries are presented. The metric tons of halibut mortality are
listed in the fourth section, by alternative allocation. Crab bycatch in the Pacific cod target fishery and projected
gross revenues from Pacific cod target fisheries are in the fifth and sixth sectons. This table is provided for easy
reference of the material which has already been discussed in detail earlier. Therefore, we will not readdress the
results listed in the table again here.

Table 5.20 ranks the projections listed in Table 5.19. The rankings were discussed earlier in this chapter. A rank
of 1 is the “best.” This means the alternative had the lowest bycatch, highest catch, least halibut mortality, and
50 cn, would be ranked #1, If alternatives have the same result they are given the same rank. So, arank of 1 is
given to each alterative for total catch by longline vessels.

*There is of course bycatch of other groundfish species in each of the gear groups. In general, target
fisheries for these other species were pot constrained by their TAC, and therefore, the bycaich in the cod fisheries
would have no impact on the other target fishery revenues.
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Table 5.2 - MODEL RUN #1

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibu Cap

Total Pacific Cod Catch In Al Fisheries

Splie Metic Tons Percent of Pacific Cod Caich in All Fisherics Ruok of
TRW/FIX (CPCY}) | _Longline Por TrawlCV  Trawl CP Total Longline Pot  TrawlCV Traw) CP Towl| Towl

1995 Fishery 54/34 {nant) 93,955 18,716 50,183 63,817 226,611 11.3% 3.2% 22.i1% 3.1% 99.7%| High = 1
Alternative 1A No Split 94,112 41,051 56,495 72942 264,601 14.9% 152% 20.9% 27.0% 98.0% |
Alternative 24 5444 (none) 94,112 41,051 56,495 72942 264,601 49% 15.2% 209% 27.0% 98.0% 1
Aliemative 2B 54/44 (60/40) 94,112 41,05} 56,495 72,942 264,601 34.9% 152% 209% 271.0% 98.0% 1
Akemative 2C 54144 (40260) 94,112 44618 67,558 58,312 264,601 349% 165% 250% 21.6% 98.0% |
Aliernative 2D 54144 (55/45) 4,012 41,051 56,495 72,942 264,601 49% 15.2% 209% 27.0% 98 0% (
Alernative 3A 44/54 (none) 94,112 51,688 51,092 67,708 264,601 34.9% 19.1% 15.9% 25.i% 98 0% L
Allemative 38 4454 {60/40) 94,112 51,688 47,520 71,280 264,601 #I% 19.1% 17.6% 26.4% 93.0% i
Alemative 3C J4/54 (40/60) 94,112 51,688 71,280 47,520 264,601 49% 19.1% 26.4% 17.6% 98.0% }
Alternative 1D 44/54 {55/45) 24,112 51,688 53,460 65,340 264,601 34.9% 19.0% 198% 24.2% 98 0% ]
Allernative 4A 59739 (none) 94,112 41,051 56,495 72942 264,601 34.9% 15.2% 20.9% 27.0% 98.0% [
Alternative 4B 59/39 (60140) 94,112 41,05 56,495 72,942 264,601 KI% 152% 209% 27.0% 98.0% !
Aliernative 4C 59739 (40/60) 94,112 43,301 63472 63,715 264,601 34.9% 16.0% 235% 236% 98.0% i
Alternative 4D 5939 (55/45) 94,112 41,051 56,495 72,942 264,601 349% 15.2% 209% 2.0% 98.0% |
Aliemative 5A 39/59 (none) 24,112 65,188 44,234 61,066 264,501 49% 24.1% 16.4% 226% 98.0% 1
Alternative SB 39/59 (60/40) 94,112 65,188 42,120 63,180 264 60t 9% 4.1% 15.6% 23.4% 98.0% 1
Alternative 5C 39159 (40/50) 94,412 55,188 63,150 2020 264,601 34.9% 14.1% 234% 15.6% 98.0% |
Alternative 5D 39/59 (55/45) 94,112 65,188 47,385 57915 264,601 Ho% 4.1% 17.5% 21 4% 98.0% |
Alicrative 6A 49/49 (nanc) 94,142 41,054 56,495 72,942 264,601 1I% 15.2% 209% 27.0% 98.0% 1
Alicrnative 6B 49/49 (60/40) 4,112 19,896 52912 77.681 264,601 39% 148% 19.6% 288% 92.0% i
Alternative 6C 49/49 (40/60) 94,112 45936 71,643 52,909 264,601 349% 170% 26.5% 19.6% 98.0% 1
Alternative 6D 49/49 (55/45) 94,112 41,094 56,629 72,765 264,601 34.9% 15.2% 21.0% 26.9% 98.0% [ J

Perceniages showa add the projecied jig caich el ia 10wl cateh 1o the denominator. This allows the parcentage In camespond 1o those in the alicrmatives.
| The Rank of cach alicmative is bascd on the Tatal Catch. In this case the total caich is the same for each aliemative and thesefore all alternatives are ranked equally.
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Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseasan Realiocation of Pacific Cod, and No Split of the Halibut Cap

Total Paclfic Cod Catch In Pecific Cod Target Fisheries

Sphe

Metric Tons

Percen of Total Pacific Cod Target Catch Renk of
TRW/ELX (CP/CV) | Longline Pot  TrawlCV _ Trawl CP Tota Longline Pot  TrawlCV¥__ TrawlCP Total | Total

1995 Fishery 54/44 (none) 91,955 18,716 31,169 28,912 172,751 54.4% j0.8% 18.0% 16.7% 100.0%| High=1 |
Alternanive 1A Ne Spli 34,112 41,051 38,518 37,221 210,902 44 6% 19.5% 18.3% 17.6% 100.0% 1
Altamative 2A 54/44 (noac) 94,112 41,051 38,514 32,221 210,902 44.6% 19.5% 18.3% 17.6% 100.0% 1
Alicrnalive 2B 54/44 (60/40) 94,112 41,051 38,518 31221 210902 44.6% 19.5% 18.3% 17.6% 1000%] |
Alternative 2C 54444 (40/60) 94,112 4618 49,604 22,568 210,902 44 6% 21.2% 23.5% 10.7% 100.0% [
Altcmative 2D 54744 (55045} 9012 41051 38,518 kYol 210,902 4.6% 19.5% 18.3% 17.6% 100.0% |
Alernative 3A 44754 (none) 94,112 51,688 33,090 31976 210,866 44.6% 24.5% 157% 15.2% 100.0% 16
Alternative 3B 44/54 (60/3) 94,112 51,688 29,509 35,553 210,863 44.6% U.5% 14.0% 16.9% 100.0% 17
Altcmaiwve 3IC 44/54 (40/60) 94,112 51,688 53,328 11,756 210,885 44.6% 24.5% 25.3% 36% 100.0% 4
Alternative 30 44/54 (55/5) 94,112 51,688 35,464 29,604 210,868 44.6% 24.3% 16.E% 14.0% 100.0% 15
Allernative 4A 59739 (nont) 94,112 41,051 38,518 37.221 210,902 44.6% 19.5% 18.3% 17.6% 100.0% I
Alicrnative 48 59/39 (60/40; 94,112 41,051 38,518 37,211 210,902 44.6% 19.5% 18.3% 17.6% 100.0% I
Aliernative 4C 5939 (40/60) 94,142 43,301 45,510 279719 210,902 44.6% 20.5% 21.6% 13.3% 100.0% 1
Alienative 4D 59439 (55/45) 94,112 41,051 38,518 37,221 110,902 44.6% 19.5% 18.3% 17.6% 100.0% 1
Alternative 3A 39/59 (none) 94,112 65,188 26,201 25319 210,821 44.6% 30.9% 124% 12.0% 100.0% 20
Aliernative 5B 39/59 (60/40) 94,112 65,188 24,082 217,437 210,819 44.6% 09% 11L4% 11.0% 100.0% 21
Allernative 5C 39/59 (40/60) 94,12 65,188 45,194 6,344 210,818 44.6% 30.9% 214% 0% 100.5% 13
Alternative 5D 39/59 (55/45) 94,112 65,188 29,360 22,164 210,824 44.6% 309% 13.9% 10.5% 100.0% 19
Altermnative 6A 49449 (nonc) 94,112 4),051 38,518 Jn22 210,902 44.6% 19.5% 18.3% 17.6% 100.0% 1
Alianative 6B 49/49 (60/40) 94,112 39,896 34,926 41 ,961; 210,902 44.6% 189% 16.6% 19.9% 100.0% i
Altemative 60 49/49 (40/60} .02 45936 53,698 17,156 210,902 44 6% 11.8% 25.5% 8.1% 100.0% )
Aliernative 600 49/49 (55/45) 94,112 41,094 38,652 37,044 210,802 44.6% 19.5% 18.3% 17.6% 100.0% ]




T4

Table 5.4 - MODEL RUN #1

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibut Cap

Total Pacific Cod Catch kn Non-Pacific Cod Target Fisheries

Splu Meuric Tons Non-Targer P. Cod as Percent of Gear Groups Total P. Cod Rank of
TRWFIX (CPCV) |  Longline FPor  TrawlCY  Trawl CP Toul Longline Poi Trawl CV Trawl CP Total Total
1993 Fishery 54/14 (none) 1 - 19,014 34,908 53,920 00% 0.0% 379% 54 1% 23.3%| Low= j
Alcmative 1A No Split i 17,978 35,712) 53,699 0.0% 0.0% 1.8% 49.0% 20.3% 1
Altemative 2A 54/44 (none) l 17978 35711 53,699 0.0% 0.0% jli% 19.0% 20.3% I
Altemative 2B 54/44 (6040) ) 17,978 35,721 53,699 0.0% 0.0% 3LA% 49.0% 30.3% [
Alermanive 2C 54744 (40/60) 1 17,954 35,745 53,659 0.0% 0.0% 26.6% 61.3% 20.3% }
Alernative 2D 84/44 (55/45) 1 . 17978 35,1 53,699 0.0% 0.0% 38% 490% 20.3% l
Aliemative JA 44/54 (nonc} 1 18,002 35,132 53,735 0.0% 00% 35.2% 52.48% 20.3% 16
Alemative 3B 44/54 (60/40) 1 18,011 517 53,738 0.0% 0.0% 379% 50.1% 20.3% W7
Alemnative 3C 44/54 (40/60) 1 17,952 15,764 5376 D.0% 0.0% 25.2% 75.3% 20.3% 14
Alternative 3D 44734 (535/45) } 17,996 ST 53,732 0.0% 0.0% 11.7% 54.7% 20.3% 15
Altanative 4A 5939 (none) | 17978 5.0 53,609 0.0% 0.0% 31.8% 49.0% 20.3% 1
Altermative 4B 59/39 (6040) 1 17,978 35,721 53,699 0.0% 0.0% )% 49.0% 20.3% 1
Altermative 4C 59/39 {4a50) ¢ 17,963 35,76 53,659 0.0% 0.0% 28.3% 56.1% 20.3% l
Akernative 4D 59/39 {55/45) 1 17978 3572 53,699 0.0% 0.0% ilL8% 49.0% 20.3% 1
Alternative A 39/59 (mone) 1 18,033 35,146 53,780 0.0% 0.0% 40.8% 58 5% 20.3% 0
Aliemaiive 5B 39759 (60/40) l 18,038 357143 53,7182 0.0% 0.0% 41.8% 56.6% 20.3% 21
Akemative 5C 39/59 (40/60) 1 17,986 35,776 53,762 0.0% 0.0% 28.5% 84.9% 20.3% 18
Aliermative SD 39/59 (55/45) ) 18,025 35751 53,7117 0.0% 00% 33.0% 61.7% 20.1% 19
Allemative 6A 4949 (nonc) ) 17,978 3511 53,699 0.0% 0.0% 11.5% 49.0% 20.3% |
Alicmative 61 49/49 (66/40) 1 17,985 35713 53,699 0.0% 0.0% 34.0% 46.0% 20.3% 1
Alternative 6C 4949 (40460) 1 - 12,945 35,753 53,609 0.0% 0.0% 25.0% 61.6% 20.3% ]
Alternative 6D 49449 (55/45) i 17,977 35,721 53,699 0.0% 0.0% N.7% 49.1% 20.3% |
Total catch (znd bycatch of cad) of all non- arger fisherics were held constani with the exception of inshare and offshore midwater pallack fisheries. All variation is dut 1o changes in the
amount of midwaier pollock fishing. Targel catches of bontom pollock, yellowfin, rock sole and ather flounder are shown below:
| Target Catches of Non-Pacific cod Fisheries inshore bottom pollock|  offshore bottom poilock yellowfin sole rock sole ather fatlish
Target caich 46,044 90,108 138,573 26,179 5,236
Pacific cod bycatch 8,862 8,085 18,608 8223 £166 |
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Table 5.5 - MODEL RUN #1

Projected Qutcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibul Cap

Midwater Polock Target Fisheries: Tota) Caick, Pacific Cod Bycatch, and Discards of Pacific Cod

Inshore Mid-watey Pollock Fishery Offshore Mid-water Pollock Fishery Total Midwater Plck. Bycaich and Discards of Cod Rank of
Spla Pacific Cod Pacific Cod Bycawch % of all Cod { Discands  %ofaliCod | P.Cod
TRW/FIX (CPICV) Pollock Bycaich Dhiscards Pollock Bycaich Discards Total Bycawch Total Discands | Bycach
1995 Fishery 54/44 (noae) 368,658 4,351 1,634 663,648 5,763 5,322 10,114 19% 6,975 18%] Low=1
Alernative 1A No Sphit 231 3,814 1,449 568,992 4941 4,563 8,755 i6% 6,012 13% 2
Alicrnative 2A $4/44 (nonc) I B4 1,449 568,992 4941 4,563 8,755 6% 6,012 15% 2
Altemative 28 34/44 (60/40) 323,123 3,814 1449 368 992 4,941 4,563 8,755 16% 69012 §5% 2
Alternative 2C 34/44 (40/60) 320,395 3,781 1,437 572,703 4973 4,592 8,754 16% 6,029 15%| 16
Alicmaiive 2D 54/44 (35/45) 323,123 KR 1T 1,449 568,992 4,941 4,563 8,755 t6% 6,012 15% 2
Ahemanve JA 44/34 {none) 324,853 38\ 1,457 570,752 4957 4,577 8,791 6% 6,034 5% 12
Alierative 3B 44/54 (60/40) 325770 3,845 1461 569,887 4,949 4,570 8,794 1% 6,031 15% 11
Altcmative 3C 44/34 (40/60) 39,665 3,173 1434 575,645 4,999 4,616 8,772 16% 6,050 16% 20
Aliemative 3D 44/54 (55/45) 324,244 3,827 1,454 571,326 4,962 4,581 8,789 16% 6,036 15% 13
Aliernative 4A 5939 (none) 323,123 3814 1,449 568,992 4,941 4,563 8,755 16% 6,012 15% 2
Alternative 4B 59/39 (60/40) 323,123 3,814 1,449 368,992 4,941 4,563 8,755 6% 6,012 15% 2
Aliemative 4C 39139 (40/60) 321,403 3,793 1442 571132 4,962 4,581 8,755 16% 6,023 15% 13
Altomative 4D $9/39 (55/45) 323,123 lsu4 1,449 568,992 4,941 4.563 B,755 16% 6,012 15%, 2
Alternative SA 39/59 (nonc) 327,047 3,860 1,467 5712986 4,976 4,595 8,836 16% 6,062 t6% 17
Aliemmative 58 19/59 {60/40} 317,590 },866 1.46% m4am 491 4,591 8,837 16% 6,060 16%, 15
Aliemative 5C 39/59 {40/60) 32,179 3,803 1445 5715717 5016 46 8,819 16% 6,077 16%| 21
Alicmative 5D 39/59 {55/45) 326,238 3,850 1,463 573,749 4983 4,601 3,833 16% 6,064 16% 18
Aliermative 6A 4949 (nane) 323,123 lsu4 1,449 568,992 4,941 4,563 4,755 16% 6,012 15% 2
Altanative 68 49/49 (60/40) 324, 0017 KRy1) 1,453 567.790‘ 4931 4,553 8,755 16% 6,006 15%) I
Alemative 6C 49/49 (40/60) 319,388 3770 1433 14073 4,985 4,601 8,755 16% 6,036 15% 19
Allemative 6D 45/49 (55/435) 323,090 3813 1,449 569,037 4,942 4,563 8,755 6% 6,012 15%] 10

1995 cod bycaich & discard raies for the midwater poliock fisheries, as shawn to the right, were used: Bycatch % of targei: | = 1.18%, O = 0.50%; Discards % of bycaich, | = 38.0%, O =92.3%.
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Taue 5.6 - MODEL RUN #1

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibui Cap

Total Pacific Cod Discards in All Fisherles

Sphi

Mgiric Tons Percent of All Pacific Cod Caich Rank of
TRW/FIX (CPCY) | Longline Pot  TrawlCV  Trawi CP Total Longline Pot  TiawlCV_ Trawi CP Tolal | Total

19495 Fishery $4/44 (none) 3,546 45 9,069 26,132 34,992 3% 1.3% 18.1% 40.9% 17.2%] low = |
Allcmative 1A No Sphit 3,552 538 $,238 27,389 40,717 Ji% 1.3% 16.4% 5% 15.4% 13
Abemative 2A 54444 (nonc) 3,552 538 9.238 27,389 40717 1.8% L3% 16.4% N.5% 15.4% i1
Altenative 2B 54/44 (60/40) 3,552 538 9,238 271,389 4,717 3.8% 1.3% 16.4% 31.5% 15.4% 13
Aliernative 2C 54/44 (40/60) 3,552 585 10,204 25450 39.790 1% 1.3% 15.1% 43.6% 15.0% 9
Allernative 2D 54/44 (55/45) 3,552 534 9,238 21,389 4017 1% L3% KNa% 37.5% 15.4% i3
Alternative 3A 44/54 (none) 3,552 678 8,714 26,698 39,701 4% 1.3% 17.2% ¥V 4% 15.0% )
Alicmative 3B 4454 (60/40) 3,552 678 8,463 aan 39,864 18% 1.3% 178% 1% 15.1% 10
Alernative 3C 44/54 (40/60) 1,552 678 10,533 24019 38,782 38% 1.3% i4.8% 50.5% 14.7% 5
Altemative 3D 44/54 (S5M45) 3,552 618 8.980 26,383 39,594 38% 1.3% 16.8% 40.4% 156% 7
Ahcmanve 4A 59/39 (none) 3,552 538 9,238 27,388 40,717 18% i.3% 16.4% n.5% 15.4% 13
Ahemative 4B 59/39 (60/40) 3,552 538 9.238 27,389 40,117 18% 1.3% 16.4% 371.5% 15.4% 11
Altemartive 4C 59/39 (40/6D) 1552 568 9,847 26,166 40,133 1i% L.3% 15.5% 41.1% 15.2% 11
Alernative 4D 59/39 (35/45) 3,582 538 9,238 21,389 4017 3.8% 1.3% 16.4% 37.5% 15.4% 13
Allernative SA 39/59 (none) 3,552 855 8,186 25,820 38412 1E% 1L.Y% 18.5% 42.%% 14.5% 3
Altemative SB 39/59 (60/40) 3,552 835 8,002 26,100 38,508 ji% 1.3% 19.0% 41.3% 14.6% 4
Altermative 5C 39/59 (40/60) 3,512 855 9,836 23,306 37,549 J8% 1.3% 15.6% 55.3% 14.2% I
Alernative 5D 39/59 (55/4%) 3,552 BSS 8,460 25,402 38,269 1A% L.3% 17.9% 415% 14.5% 2
Allemative 64 49/49 (none) 3552 538 9,238 27.389' 40,717 1% ).3% 16.4% 317.5% 15.4% 13
Alizmative 6B 49/49 (60/40) 3,552 523 8.925 2808 41,017 3i% 1.3% 16.9% 36.1% 15.5%| 21
Altemative 6C 4949 (40/60) 3,552 602 10,561 4,733 39,448 3E% 1.3% 147% 16.7% 149% 6
Alicmmative 60 | 4949 (55145} 3,552 339 5,249 27,366 40,706 18% 1.3% 16.3% 31.6% 154% 12
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Table 5.7 - MODEL RUN #1

Projected Qutcomes of Alternative Pacific Cod Allocations
Assumes Inscason Reallocation of Pucific Cod, and No Split of the Halibut Cap

Totsi Pacific Cod Discards in Pacific Cod Target Fisherles

Spln

Metric Tons

_ Group's Discards a3 & % of All Cod Discards in Cod Fisheries Rank of

TRW/FIX (CP/CV} | Longline Por  TrawlCV _ Trawl CP Totat | Longline Pot _ TrawiCV  Traw)CP Towl| Toual
1995 Fishery 54/44 (none) 3,546 245 2728 3,870 10,389 TR 24% 26.3% 37.3% 100.0%| Low =i
Alremnative JA No Splay 31,552 538 3.3 4,982 12,444 28.5% 4.3% 7.1% 40.0% 100.0%; 13
Aliernalive 2A 54/44 (none) 3,352 538 337 4982 12,444 28.5% 4.1% 271.1% 40.0% 100.0% 13
hhﬂﬁliw: 2B 54/44 (60/40) 3,552 538 1.3 4,982 12,444 20.5% 4.3% 27.1% 40.0% 100.0% 13
Alternative 2C 54/44 (40/60) 1,552 585 4,341 3,021 11,499 309% 5.1% 7.8% 26.3% 1w000%| 9
Altemative 2D S4/44 (55/45) 3,552 538 313N 4982 12,444- 85% 4% 27.1% 40.0% 100%| 13
Akeruative 3A 44/54 (none) 3,552 678 2,896 4,280 11,406 1% 59% 25.4% 37.5% 1000%) &
Aliermative 39 44/54 (60/40) 3,552 678 2,583 4,759 11,572 30.7% 5.9% 22.3% 41.1% 160.0% 10
Alterative 3C 44/54 (40/60) 3,552 678 4,667 1,514 10,471 13.9% 6.5% 44.6% 15.0% oon| s
Allanative 3D 44/54 (55/45) 3,552 678 3,104 3,963 11,296 A% 6.0% 21.5% 35.1% 100.0% 7
Aliemaiive 4A 59/39 (noae) 3,552 538 3371 4,982 12,444 28.5% 13% 17.1% 40.0% 1000%| 13
Aliernanve 4B 59/39 (60740) 3,552 538 3N 4982 12,444 28.5% 4.31% 27.1% 400% 100.0% i3
Allematve 4C 59139 (40/60) 3.552 568 3,983 3,745 11,848 10.0% 4.83% 13.6% 36% 100.0% 11
Aliermative 4D 59739 (55145) 3,552 538 3,371 4,982 12444 28.5% 4.3% 27.1% 40.0% 1000%] 13
Alternative 5A 39/5% (none) 3,552 855 2,293 3,389 10,089 352% 8.5% 2.7% 13.6% woen| 3
Altemalive 58 39/59 (60/40) 3,552 B8535 2,108 3,673 10,187 Ho% 8.4% 20.7% 16.1% 1000% q
Aldernative 3C 39459 (40/60) 3,552 855 3,955 849 9,211 ji.6% 3I% 429% 9.2% 100.0% |
Alternative 5D 19/59 (55/495) 1,552 855 2.570 2,967 9,943 35.7% 8.6% 25.4% 19 8% 100.0% 2
Alternative 6A 4949 (none) 3,552 438 3,371 4982 12,444 28.5% 4.3% 27.1% 40.0% 100.0% 1}
Aliernative 6B 49/49 (60/40) 3,552 523 3,057 5.6i8 12,750 279% 4.1% 4.0% 4#4.1% 100.0% 21
Allernative 6C A9/49 (40/60) 3,552 62 4,700 2,297 11,150 19 5.4% 42.1% 20.6% 100.0% 6
Aliamative 6D 1949 (5515) | 3582 539 3,383 4,959 12,432 28.6% 4.3% 27.2% 9% 1000% 12
1995 discard rates per target ton, as shown ta the right, are used for cach altemnalive: 3.77% 13{% 8.75% 13.399%
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Table 5.8 - MODEL RUN #1

Projected Outcomes of Alternative Pacific Cod Allocations

Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibw Cap

Total Pacific Cod Discards in Non-Pacific Cod Target Fisheries

Spl

Metnic Tons

Noa-Tasgei P. Cod Discards as 4 % of All P.Cod Discards Rank of
TRW/FIX (CPCY) |  Longline Pot  TrewlCV  Trawl CP Total Longline Pot  TrawlCV Traw| CP Total | Total
1993 Fishery 5444 (none 6,341 22,262 28,603 - 69.9% 85.2% 73.4%| Low =1
Aliemative LA No Spin - 5,867 22407 28273 - 63 5% 81 8% 69 4% 2
Altamative 2A 54/44 (none) 5,867 22401 28,273 61.5% 81.8% 69.4% 2
Aliernative 2B 54744 {60/40) - 5.867 22407 28,273 63.5% 81.8% 69.4% 2
Alternalive 2C $4/44 (40/60) . 5862 22419 28,291 57.5% 88.1% %l 12
Altemalive 2D 54/44 (55/45) 5.867 12 407 28273 63 5% 81.8% 69 4% 2
Altamative 3A 44/54 (none) 5878 22,417 28,295 - 67.0% 84.0% HI% 4
Alternative 3B 44/54 (60/40) 5,880 12,412 28,293 69.5% 82.5% noe| 13
Allernative 3C 44754 (40/60) 5,866 12,446 /3N 55.7% 93.4% 73.0% 17
Altemative 3D 44/54 (55/45) 5,877 22,421 28,297 65.4% 85.0% T 5% 15
Alianative 4A 59439 (none) 5,867 11407 18,273 - 63.5% 8L.E% 69.4% 2
Alternative 4B 59/39 (60/40) 5,867 12,407 18,273 63.5% 81.8% 69.4% 2
Akemalive 4C 59739 (40,60} 5,864 211,421 28,285 50.6% 85.7% 10.5% ]
Alcsnative 4D 59/39 (55/45) 54867 22 467 28273 - 63.5% 8l.8% 69 4% 2
Alternative 5A 39139 {none) 5893 21,430 28,323 - T2.0% 8.9% 73.7% 19
Alternative 5B 39/59 (60/40) 5,894 212427 28,321 73.7% 859% 73.5% 18
Alcrnative 3C 39/59 {(40460) - 5,881 21457 28,338 - 59.8% 96.4% 75.5% 2
Ahernative 5D 39/59 (55/45) 5891 22435 28,316 - 9 6% 88.3% 140% 20
Aliemative 6A 49449 (none) 5,867 22407 28,273 - 61.5% 81.8% 69.4% 2
Alternative 68 49/49 (60/40) 5.868 21,400 18,268 . 65.7% 199% GH.9% |
Alternative 6C 49149 (40/60) 5.861 22,43? 28,297 - - 55.5% 90.7% N1% 15
Alianative 6D 49/49 (55145) - 5,866 22407 28274 63.4% 81.9% 69.5% 10
1995 cod discard rates for non-P. cod tasgei Misheries, 88 shawn below as a % of cod bycetch, were used:
Botiom Poliock Mid-waier Poliock
Pacific Codd Discards in Non-Torget Fisheries lashure Qffshare nshore Oifshore yellowfin sole rock sole ather mm’h_|
As a Percent of Pacifu Cod Bycatch 1971%  T485%|  IN00%  92.34% 50.95% 53.43% 50.55%
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Table 5.9 - MODEL RUN #1

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inscason Reallocation of Pacific Cod, and No Split of the Halibuw Cap

Metric Tons of Halibui Moriality in Padific Cod Target Fisheries

Spl

Mewric Toas

Percens of Halibut Mopality in all Pacific Cod Targel Fisheries Rank of

TRW/FIX (CPACV) | Langline Poo  TrawlCV  Trawl CP Total Loagline Por  TrawlCV Trawi CP Total | Touwl
1995 Fishery 34{A4 (none) 799 10 788 553 2,149 N2% 0.5% 367% 25.7% 100.0%) Low=1
Alienative JA No Spia 800 n 973 T12 2.507 31.9% 0.9% BE% 284% 100.0% 9
Alternative 2A, 5444 (none} BOG 2 913 712 2,507 39% 0.9% 18.8% 284% 100.0% 9
Alermative 2B 54/44 (60/40) 800 2 73 12 2,507 319% 0.9% BA% 28.4% 1000%| 9
Allemative 2C 54/44 (40/60) 80O y1l 1.254 431 2509 I 9% 1.0% 50.6% 172% 100.0% 19
Alternarive 2D 54/44 (5345) 800 22 §73 12 2,507 311.9% 0.9% 3B8% 28.4% 100.0% g
Alternative 3A 44/54 {none) 800 28 836 6 2,276 H1% 12% 36.7% 26.9% 100.0% 6
Aliemative 3B 44/54 (60/40) BOO 28 146 680 2,2 35.5% 1.2% L% 36.2% 100.0% 5
Alemative 3C 44/54 (40/50) 80O 28 1,328 225 2400 NI 1.2% 56.2% 4% 1000% ]
Alternative 3D 44/54 (55/45) 500 28 896 566 2,290 MI% 1.2% ¥.1% 24.71% 100.0% 1
Altcnative 4A 59/39 (nonc) 800 22 973 712 2,507 N9% 09% 38.8% 28.4% 100.0% 9
Alcmative 4B 59739 (60/40) 800 2 M T12 2.7 311.9% 09% 3% 28.4% 1000% 9
Adremative 4C 59739 (40/60) 860 24 i.150 535 21509 NI% 0.9% 45 8% 21.3% 100.0% 19
Aliernative 4D 9739 (55/45) B0Q 22 m N2 2,507 3% 09% 8% 28.4% 100.0% 9
Altanative SA 39759 (none) 800 15 662 484 1,982 40.4% 1.8% 314% 244% 100.0% 2
Alternative 5B 39/59 (60/40) L11 Y s 609 525 1,969 40.6% 1.8% 309% 266% 100.0% {
Altemnalive 5C 39/59 {40/60) 80O 35 1,142 121 2089 1B.1% 7% 54.4% 8% 100.0% 4
Alternative 5D 39/59 (55/45) 800 15 742 424 2,00 40.0% 1.3% 1% 21.2% 1000%| 3
Allemative 6A 49/49 (nanc) 800 2 273 T2 2,507 3.9% 0.9% IBE% 284% 100.0% 9
Alternative 6B 49/49 (60/40) 800 22 883 802 2,507 3% 0.9% 35.2% 320% 100.0%: 9
Altlemative 6C 49/49 (40/60) BOO 25 1,357 328 2,510 31.9% 1.0% 54.1% 131% 10.0% 21
Alternative 6D 45749 (55/M45) 8OO 22 977 708 2,507 31.9% 0.9% 39.0% 28.3% 100.0% 9 |
1995 halibut bycatch moitality rates; as shown to the night in kg/mi, are used for each allemsive: 8.501 0.543 25271 19119
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Tau.c 5.10 - MODEL RUN #1

Projected Qutcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibat Cap

Bycatch of C. Bairdi in Paclfic Cod Target Fisheries

Splu Numbcr of Animals C. Baurdi as a Perceat of All C. Bairdi in Pacific Cod Fisheries Rank of

TRW/FIX {CPLY) Longline Pot TrawlCV  Trawi CP Total Longline Pt  TrawlCV Traw! CP Total | Total
1995 Fishery $4/44 {none) 24,58) 63,037 78,573 163,983 330,174 1.4% 19.1% 23.8% 49.1% 100.0%) Low = |
Alhiemative 1A No Split 24,622 138,263 97,009 21,109 471,094 52% 29.3% 206% 44 8% 100.0% 12
Alicmative 2A 54/44 (none) 24622 138,263 97,099 211,109 471.0M4 5.2% 29.3% 206% 44.8% 1000%] 12
Ahernative 2B 54/44 (60/40) 24,622 138,263 97,099 211,109 471,094 5.2% 29.3% 20.6% 44 8% 100.0% 12
Altemative 2C 54/44 (40/60) 24,622 150,277 125046 127,999 421,944 58% % 29.2% 29.9% 100.0% 4
Alicrmative 2D 54744 (55/45) 14,622 138,263 97,009 211,109 471,004 2% 19.3% 206% 44.8% 100.0% 12
Allemanive A 44/54 (none} 24,622 174,089 83.416 181,361 463,489 5.3% 37.6% 18.0% . % 100.0% 10
Allamative 3B 44/54 (60/40) 24,622 174,089 74,389 201 652 474,753 521% 36.7% 15.7% 11.5% 100.0% 20
Alternative 3C 44154 (40/60) 24,622 174,089 134,434 66,680 399,826 6.2% 41.5% 6% 16.7% 100.0% 2
Alternative 3D 44/54 (55/458) 24,622 174 089 89,401 167.909 456,021 5.4% 3.2% 19.6% 8% 100.0% 8
Alemauve 4A 5939 (none) 24622 138,263 97,099 211,109 471,094 51% 9.3% 0.6% 44.8% 100.0% i2
Alternative 4B 59/39 (60/40) 24,6202 138,263 97,099 211,109 411,004 52% 29.3% 20.6% H4.8% 100.0% 12
Alternative 4C 39/39 (40/60) 24,622 145,840 114,725 158,693 443,880 5% 3129% 25.8% 35.8% 100.0% 5
Allernative 4D 3939 (55/45) 24,622 138,263 97.099 21L109 471,094 52% 29.3% 10.6% 148% 100.0% 12
Alicrnative SA 39/59 (none) 24,622 219,558 66,051 143,606 453,837 54% 18.4% 14.6% 11.6% 100.0% 7
Alterative SH 39/59 (60/40) 24,622 219,558 60,708 155616 460,504 53% 41. 1% 13.2% J18% 100.0% 9
Aliemative 5C 39759 (40/60) 24,622 219,558 113,929 35,982 194,092 6.2% 55.7% 28.9% 92.1% 100.0% I
Altemative 5D 39/59 (3545) 24,622 219,558 14,013 125,708 443,901 5.5% 49.5% 16.7% 28.1% 100.0% 6
Allemative 6A 4949 (none) 24,622 138,263 97,099 21L109 471,094 5.2% 19.3% 20.6% 44.8% 100.0% 12
Altemnative 68 49/49 (60/40) 4622 134372 88,045 238,032 485072 $1% 7% 18.2% 199% 100.0%| 21
Alernative 5C 49/49 (40/60) 24,622 154,714 135,367 97.305 412,009 6.0% 37.6% 129% 21.6% 100.0% 3
Alermative 6D 49749 (53/45) 24,622 138 409 97436 210,105 470,572 5.2% 29.4% 20.7% 44.6% 100.0% Il
1995 C. Bairdi bycaich ratcs, as shown 1o the right in #/targel mi, are used for each altemalive: 0.26)6 3.3681 2.520% 56718



http:219,.5.58

43}

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reatlocation of Pacific Cod, und No Split of the Halibut Cap

Bycatch of C. Ogilio in Pacific Cod Target Fisheries

Split

Number of Animnals

C. Opilio as a Percent of AN C. Opilio i Pacific Cod Fishenies Rank of
r TRW/FLX (CP/CV) | Longtine Pot__ TawlCY _ Tawl CP Towl ] Longline Pot__ TrawlCV_ Trawl CP Towl | Tow)
1995 Fishery 5444 (nanc) 75,458 133,434 {5,711 29,192 273,794 216% 56.0% 57% 16.71% 100.0%]| Low =1
Allorative 1A No Split 75,584 336,536 19,415 37,581 469,115 16.1% T1.7% 4.1% 8.0% 100.0% 2
Allamative 2A 54/44 (nonc) 75.584 336,536 19415 37,581 469,115 16.1% nN1% 1.1% 8.0% 1000% 2
Alernative 28 3444 (60/40) 75,584 336,536 19,415 31,581 469,115 16.1% 71.7% 4.1% 8.0% 10G.0% 2
Abemative 2C 54/44 {40/60) 75,584 8,777 25,003 22,786 489,150 15.5% T4.8% 5.1% 4.7% 100.0% 12
Altemative 2D 54/44 (35/4%) 75,584 336,536 19,415 37,581 469,115 16.1% 7% 4.1% 6.0% 100.0% 2
Altemative JA 4454 (nanc) 75,584 423,736 16,679 32,285 548,284 13.8% 17.3% 3.0% 59% 100.0% 6
Alternative 3B +4/54 (60/40) 75,584 423,736 14,874 35,897 550,091 13.7% T1.0% 2.7% 6.5% 100.0% ¥
Aliernative 3C 44{54 (J0/50) 75,584 423,736 26,680 11,870 538,070 14.0% TB.8% 50% 2.2% 100.0% i4
Alternanve 3D 44154 (55/45) 75,584 423,736 17,876 29,890 547,086 13.8% T1.5% 13% 5.5% 106.0% 15
Ahlemative 4A 59739 {nane) 75,584 336,53 19,415 37,581 469,115 16.1% T1.7% 4.1% B.0% 100.0%, 2
Alemative 4B 59/39 (60y40) 75,584 336,536 19415 37,581 449,115 16.1% .7% 4.1% 8.0% 100.0% 2
Aliernative 4C 59/38 (40/50) 78 584 154,978 12,939 28,250 481,781 157% T3.7% 48% 5.9% 100.0% ]
Aliemnative 4D 59739 (55/45) 75,584 336,536 19415 37.581 369,115 16.1% TL.7% 4.1% 8.0% 100.0% P4
Ahlemative 5A 39/59 (none) 75,584 534,408 13,207 25,564 648,703 1L7% 82.4% 2.0% 39% 100.0% 20
Altemative 58 39/59 (60y40) 75,584 534,408 i2,138 7102 649,832 11.6% §2.2% 9% 1.3% 100.0% 21
Alierpative 5C 39/59 (4G460) 78,584 534 408 22,780 6,405 639,178 11.8% 83.6% jo% 1.0% 100.0% 18
Alternative SD 39/59 (55/45) 75.584 534,408 14,799 22,318 647,169 nI% 82.6% 2.3% 15% 100.0% 19
Allemasive 6A 49449 (nonej 75,584 336,536 19415 37,581 469,115 16.1% 71.7% 4.1% 8.0% 100.0% 2
Alternative 68 49/49 (60/40) 75,584 377,063 17,605 42.3’7’3 462,625 16.3% 70.1% 4% 0.2% 100.6% I
Alternalive 6C 49149 (40/60) 75,584 376,577 27067 17322 496,549 15.2% T58% 55% 3.5% 100.0% i3
Alierative 6D 49/39 (55/43) 75,584 336,889 19,482 37,402 469157 16.1% 71.8% 4.2% 8.0% 100.0% 10
11995 C. Opilio bycaich rates, as showa (o the right in #ftargel i, are used for each aliemative: 0.8031 8.197¢ 0.5041 1.0097
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Tabic 5.12 - MODEL RUN #]

Projected Outcomes of Alternative Pacific Cod Allecations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibut Cap

Bycatch of Red King Crab ln Pucific Cod Targe! Fisheries

Solst Number of Animals Red King Cr. a1 a Percent of All Red King Cr. in P'. Cod Fisheries Rank of
TRW/FIX (CP/CV) | _Longline Pot__ TrawlCV__ TrawlCP Tawal|  Longhine _ Pot__ TrawlCV_ Trawl CP Total | Total
1995 Fishery 54/44 (aone) 202 2980 407 2,584 6,174 13% 43.3% 6.6% 41.9% 100.0%] Low =}
Alternative LA No Split 203 6,537 503 337 10,570 1.9% 61.8% 4.8% 5% 100.0%: [
Aliemnative 2A 5444 (nane) 203 6,537 503 33 10,570 1L9% 61.8% 448% 3 5% 100.0% 6
Alanaiive 2B 54/44 {60/40) 203 6,537 503 3327 10,570 1.9% 61.8% 4.8% 115% 100.0% 6
Alemative 2C 54/44 (40/60) 203 7,105 648 2017 9973 10% T1.2% 6.5% 202% 100.0% 2
Alemnative 2D 54/44 {55/45) 203 6,537 503 3,327 10,570 1.9% 61.8% 4.8% 5% 100.0% &
Alternative 3A 44/54 (nanc) 203 8.230 432 2,858 L7724 17% 70.2% 1.7% 4.4% 100.0% {6
Aliernative 3B 44/54 {60/40) 20 8,230 386 3178 11,997 1.7% 68.6% 1% 265% 100.0% ]
Ahemative 3IC 44/%4 (30/60) 203 §230 597 1,051 10,181 10% 80.8% 6.8% 10.3% 100.0% L]
Alternative 3D 44/54 (55/45) 03 8,230 463 2,646 1,543 1.8% T1.3% 4.0% 229% 100.0% 15
Allernasive 4A 59/39 {noat) 203 6,537 503 Ky 10,5H) 1.9% 61.8% 4.8% il5% 100.0% 6
Alternaiive 4B 59739 (60/40) 203 6,537 503 3,37 10,570 19% 6] 8% 4.8% IL5% 106.0%
Alemnative 4C 59/39 (40/60) 203 6,898 5958 2.501 10,193 1.0% 467 6% 58% 24.5% 100.0%
Alternaiive 4D 59/39 (55/43) 203 6,537 503 3,327 10,570 19% 61.8% 4.8% 11.5% 100.0% &
Altemative SA 39/59 (none} 03 10,380 a2 2,263 13,188 .5% 78.7% 1.6% 17.2% 100.0% 20
Aligmative 58 39/59 (60/40) 203 10,380 s 2,453 13,330 L.5% 17.8% 2.4% 18.4% 100.0% 2}
Altemative 5C 39/59 (40/60) 203 10,380 591 567 11,740 1.7% 88.4% 5.0% 48% §00.0% 17
Alcmative 5D 39/39 (55/45) 203 10,380 84 i,981 12,948 1.6% 80.2% 1.0% 15.3% 1000%| 19
Aliernanive 6A 49/49 (none) 200 6,337 303 3z 10,570 1.9% 61.8% 18% 5% 100.0% &
Akermative 6B 49/49 (6040) 203 6353 456 3,751 10,763 1.9% 59.0% 4.2% W% 1000% 14
Altemative 6C 49/49 {40/60) m 7314 702 1.5% 9,752 1.1% 75.0% 1.2% 157% 100.0% i
Allcmative 6D | 49/49 (55/45) 203 6,544 505 3,31 10,563 19% 61.9% 48% 31.3% 100.0% 5
1995 red king c1- bycatch rales, as showa to the right in #/iaget mi, are used for each aliemative: 0.0022 (.1592 00131 0.6894
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Table 5.13 - MODEL RUN #1

Projected Outcomes of Aiternative Pacific Cod Allocations
Assumes Inscason Reallocstion of Pacific Cod, and No Split of the Halibut Cap

Groms Revenue From All Species Products in Millions of Delisrs In Pacific Cod Target Fisheries

These estimales do not include revenue from Pacific cod produced in non-Pacific cod Fisheries.

Spli Millions of Dollara Groups Percent of Total Gross Revenue in Pacific Cod Fisheries Rank of

TRW/FIX (CP/CV) | _Lougline Pot _ TrawlCV_ Teawl CP Tow) | Longtine Pot__ Traw)CV__ TrawlCP Total | Toul
1995 Fishery S#Mimone) |$ 7997 § 1560 § 2741 § 28.18 § 15146 529% 10.3% 18.1% |18.6% 100.0%] High = 1 |
Allemative JA No Split $ 8011 $ 3421 § 3387 % 3628 § 18447 43.4% 18.5% 18.4% 19.7% 100.0% 2
Alwrnative 2A 54744 (none) $ BOAL § 3421 5 3387 3 I8 § 18447 43.4% 18.5% 18.4% 19.7% 100.0% 2
Akernalive 2B 54/44 (60/40) $ 3041 § 3421 § 3387 8§ 3628 § 18447 131.4% 18.5% 18.4% 197% 100.0% 2
Alicmative 2C 34/44 (40460) 5 8011 § 3708 § 4362 § 2200 3 18291 41.8% 20.3% 13.9% 12.0% 100.0% I5
Alemative 2D 34744 (55/45) $ B0J1 % 3471 0§ 3387 § 3628 % 1B4.47 43.4% 1B.5% 18.4% 197% 100.0% 2
Altemative JA 44/54 {none} $ 8011 3 4307 § 2900 § 3117 3 18349 417% 23.5% 5.9% i7.0% 1600% 13
Altemative 3B 4454 (60/40) $ BUIL § 4307 § 2595 5 3465 § 1839 43.6% 234% 14.1% 18.5% 100.0% i
Alternative 3C 44/54 (40/0) $ 8001 § 4307 § 4690 § 146 § 151M 14.1% 23.7% 25.8% 4.3% 10G.0% 20
Alemnative 3D 44/54 (354 35) $ BOH 3 4307 § 3119 $ 2886 § 18122 43.7% 23.5% 17.0% 158% §00.0% 4
Altemaive 4A 59/39 {nonc) $ 8001 § 2] § 33A7 § 3528 % 18447 43.4% 1.3% 18.4% 19.7% 100.0% 2
Allanative 48 59/39 (60/40) $ BDAY % 3421 § 3387 3 3628 5 18447 43.4% 18.5% 18.4% 19.7% 100.0% i
Altemative 4C 39/39 (40/60) $ 6011 5 3608 § 4002 5§ 2728 § 1BM49 43.7% 19.7% 21.8% 149% 100.0% 12
Alemative 4D $9/39 (55/43) $ 801 $§ 321 § 3387 § 3628 & 18447 414% 18.3% 18.4% 19.7% 100.0% 2
Adternative SA 39/59 (none) $ BOI1 % 5432 3 2304 § UWGE §  iB2.18 44.0% 293% 12.71% 13.6% 100.0% ]
Ahemative 58 39759 (60/40) $ 8001 §F 5432 § 21U 53 2675 § (4235 419% 29.8% 11.6% 14.7% ELTREE 16
Aliernative 5C 39/50 (40/60) $ W1 8 5432 8 NI S G618 § 18036 44.4% 10.1% 22.0% l4% 100.0% 11
Alterpative SD 35/59 (35/4%) $ BOAlL § 5432 5 2582 § 1161 § 18185 H.1% 299% £4.2% HI% 100.0% 19
Allemative 64 49/49 (nonc) $ W % MI B 3387 § 3628 § 18447 43.4% 18.5% 18.4% 197% 100.0% 2
Alternalive 68 49/49 (60/40) $ 8011 8 3324 $ 3072 % 4091 $ IB498 43.3% 183.0% 156.6% 12.1% 100.0% I
Allamative 6C 49/49 (40/60) $ 8001 % 3828 3% 4723 % 16.72' 5§ 1 119% 21.0% 259% 8.1% 100.0% 117
| Alernative 6D 49449 (55/45) $ B0.01 § 3424 $ 3399 § 3611 $ 18445 43.4% }8.6% 18.4% 19.6% 100.6% 10
1995 gross revenuc per ton of P. cod calch, as showa to the righi, ar used for each aliwmative $§ 85019 § B33 § B7946 § 97484
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Table 5.14 - MODEL RUN #1

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes [nseason Reallocation of Pacific Cod, and No Split of the Halibul Cap

SE1

Reduced Gross Revenue n the Directed Hallbat Fisbery Resubiing From Hallbut Bycaich Mortality (Opporiunily Cost of Halibut Bycaich)
Split Millions of Dollars Groups Percenage Contribution to Grass Revenue Keduction Rank of
TRW/FIX(CP/CV) | Longline Poi__ TawlCV__ Trawl CP Tolal Longline Pot TawICY__ Trawl CP mj Tolal
1995 Fishery 54/44 (none) $§ 232 § 003 § 131 § 232 % 1.98 29.0% 0.4% 41.5% 29.1% 100.0%) Low = |
Allemative LA No Spliy $ 232§ 006§ 409 § 299 § 9.47 24.5% 017% 43.2% 3L.6% 100.0%| 10
Akemative 2A 54/44 (nane) $ 232§ 006 § 400 § 299 § 9.47 24.5% 07% 43.1% 31.6% 100.0%] )0
Allemative 2B sS4 (60M0) 13 232 3 006 § 49 5 299 3 2.47 4.5% 0.7% 43.2% IL.6% 100.0%{ 10
Allemative 2C 5444 (Mv60) | S 232 § 007 $ 517 § L&l 3 947 245% 0.7% 35.6% 19.2% 100.0%| 10
Altemative 2D S4i4(53M43) [$ 232 § 006 § 409 § 1M § 9.47 24.5% 0.7% 9.2% 31.6% 100.0%; 10
Altemative 3A M4 vey S 232 S 008 § 150§ 257 S 8.48 27.4% 0.9% 4HI5% 30.3% 100.0% 6
Allemalive 3B 4454 (60M40) | S 232 § 008 § 313 8 286 § 8.39 ralvl 0.9% 37.4% 1% 100.0%
Allemative 1C 54 40000) (5 232 § 008 § 566 § 094 § 9.01 15.3% 0.9% 62.9% 10.5% 100.0% f
Altemnative 3D 44/54 (35/45) $ 212 %8 o008 % i s 138 5 §.55 1% 9% 44.1% 21.8% 100.0% 7
Alemative 4A 59739 (none) $ 232§ o005 § 409 § 199 § 9.47 24.5% 0.7% 9.2% 31.6% 100.0%| 10
Altemative 4B 9096040 | 232§ 006 § 409 § 299 3 9.47 24.5% 0.7% 43.2% I16% 100.6%| 0
Allemative 4C 9N9(4J60) | S 232 53 D07 § an 35 225 § 9.47 24.3% 0.7% 51.0% 237% 100%| KW
Altemative 4D 19N9(s54%) [$§ 232 § o008 8 409 § 299 § 9.47 24.5% 0.7% 422% 3L.6% 100.0%] 10
Aliemnagive SA 3939 (nane) $ 212 % 00 S 278§ 203 § T1.24 32.0% L.4% 38.4% 8.1% 100.0% F;
Altemative 5B 39/59 (60440) 5 232 % 010 $ 5% $ 221 % T.18 323% 1.4% 35.6% 30.7% 100.0% 1
AHRemative SC 39/59 (4v60) $ 232§ 0l0 5 48 §$§ 051 % .73 30.0% 1.3% 62.1% 5.6% 100.0% 4
Altermative 5D 99548y 18 232§ 01008 342 8 1M s 1R 317% 14% 2.6% 243% 100.0%! 3
Allemanve 6A 49/49 (none) $ 232 § 006 § 400 § 299 % 9.47 24.5% 0.7% 43.1% 3.6% 100.0%, 10
Alternalive 6B 49/49 (60/40) $ 232§ 006 % an s 3.3:1 3 9.46 24.5% 0.6% 39.2% 35.7% {00.0% 9
Alizmative 6C MEoe ($ 232 8 007 8 570 §$ 1% 9.47 14.5% 0.7% 60.2% 14.6% J00.0%] 10
Altemalive 6D 49/49(55145) |$ 232 § 006§ 411 § 298 3 9.47 24.5% 0.7% 43.4% 4% 1000%| 10
Estimaies of yield Joss and revenue per kg halibul montality from {993, as shown to the right, are used: $ 200 § 283 3§ 420 § 4.20
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Table 5.15 - MODEL RUN #i

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibut Cap

Redured Gross Revenue in the Directed Crab Flsherles Resuiting From Crub Bycaich Mortalty (Opportuaity Cost of Crab Bycatch)

—

Spli __Milligns of Doblars _Giroups Percentape Contribulion 1o Gross Revenue Reduclion Rank of

TRW/FIX (CP/CV) | Longline Poi  TrawlCV  Trawi CP Tozal Loagline Pot  TeawiCV  Tmwl CP Tota) | Toal

1995 Fishery 54/44 (none) $ 023 § G061 § 056 5 120 § 2.60 8.7% 236% 15.5% 46.3% 100.0%| Low =1
Alternative LA No Split $ 023 % 134§ 068 5 155§ 381 60% 353% 18.1% 40.7% 0oo%) 7
Alcrnative 2A 54444 (none) $ 0238 1M § 069 5 LS5 $ 381 6.0% 35.3% 18.1% 40.7% 1w00%| 7
Allernative 28 S4/44(60M40) |S 023 § 134§ 069 5 155 8 181 6.0% 3153% 18.1% 40.7% 00.0%] 7
Adtanative 2C 54744 {40/60) $ o s 146 § 089 § 094 § 15l 6.5% 41.6% 53% 26.8% 100.0% 4
Alienative 2D S444(5545) 18 023 8 134§ 069 5 155 S 181 6.0% 353% 18.1% 40.7% 1000%] 7
Alcemative 3JA 44/54 (none) $ 02303 169 S 039 % 133 3% 3.4 5.9% H1% 15.4% 34.6% 1000%| 17
Aliernative 3B Wsd@soMn) |S 023 8 10 8§ 053 0§ 148 & 393 58% 43.0% 134% 17.46% 1000%f 20
Alteative 3C /5404060 |S 023 5 169§ 095 5 049 5 1.36 6.8% 50.3% 28.4% 14.6% 100.0% |
Aliernative 3D 4/54(55145 |58 023 8 69 § 063 § 123 § A9 5.0% 44.6% 167% 32.1% 000%| 6
Altemative 4A 59/3% (noac) $ 023 3 134 5 069 § 155 S 381 6.0% 35.3% 18.1% 4079 1000%) 7
Alemative 4B 939(60/40) ] $ 023 $ 134 § 06H § 155 8 1.81 6.0% 35.3% i8.1% 40.7% wox| 7
Altemnative 4C 994060 |$ 023 8§ 142 8 OBL S LI6 § 362 6.3% 39.1% 22.5% 32.2% 1000%] 5
Ahenative 4D 59/39 (53145 $§ 023 5§ i s 068 3 155 % 181 6.0% 35.3% 18.1% 10.71% 100.0% 7
Altenative SA 39/59 (none) $ 02305 2038 047§ 105§ 1.88 5.9% $5.0% 12.1% 27.2% 1000%| I8
Alesnative 58 19/59¢60/40) |[$ 023 § 213 8 043 3 114§ 393 5.8% 54.3% 110% 29.1% 100.0%| 20
Alternative 5C 9/59(40y60) |$ 023 8 213 8 OBl $ 026 § 343 6.6% 62.2% D 6% 1% 100.0% 3
Aliemative SO 9/59(35/4%) ]S 023 %3 213§ 08 3 092 § 3.81 6.0% 56.0% 138% 24.2% 00o%) 7
Alternative 6A 49/49 (none) $ 023 5 13 § 069 8 155§ 1.8) 60% 33I% 1R \% 407% 1000% 7
Aliernative 68 49749 (60/40) $ 023 % 131 % 062 § I."?S 3 3190 5i% nix% 16.0% 44.8% 100.0% 19
Alternative 6C WA Q06N 18 023 8 150§ 09 $ 071 8 14) 6.7% 4.4% 23.2% 209% 1000% 2
Alternative 60 49/49 (55/4%) $ 023 % 1M % 069 § 1.54 § 381 6.0% 35.3% 18.2% 40.5% 1000 7

The Jollowing estimates of reduced revenue for cach byesich animal were uped for each alecnative: RKC § 24.00  , Bairdi § 6.83 |, Opilio $G.72
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Table 5.16 - MODEL RUN #1

Projected Qutcomes of Aiternative Pacific Cod Allocations
Assumes [nseason Reallocation of Pacific Cod, and No Split of the Halibut Cap

Reduced Gross Reveaue in the Pollock Fisheries Resulting From Pellock Bycately i the P, Cod Fisheries (Opportunity Cast of Pollock Bycatch) Rank of
Spli Millions of Dollars Groups Percentage Contribution 10 Gross Revenue Reduction Towl
TRW/FIX (CP/CV) |  Longline Po. TrawlCVY TawlCP Total Longline Pot  Trawl CV Trawi CP Total LOWE

Aligmative 1A No Split $ 133 % o002 § 612 $ 575 & 13.29 10.2% 0.1% 46.3% 135% 100.0% 12
Altenalive 2A 5444 (none) 3 135 8 002 % 642 $ 375 0§ 134 10.2% 0% 46.3% 43.5% 1000%] 12
Allemative 2B S4/44 (50/40) $ 135 § 002 $ a1z § 575 § 13.24 10.2% 0.1% 46.3% 41.5% 100.0% 12
Allemative 2C 34/44 (40/60) $ 133 % 002 § 789 % 349 § 12.74 10.6% 0.1% 61.9% 27.4% 100.0% 10

tynative 2D 54/44 (55/43) $ 1.35 § 00z % 6.12 § 575 § 13.24 10.2% 0.1% 46.3%: 43,5% 100.0% 12
Altamatve 3A 44/54 (nanc) $ 133 % 002 § 5246 § 494 § 1138 1.7% 0.2% 45.4% 42.7% 100.0% 6
Aliamative 3B 44/54 (60/40) $ 135 $ o002 § 469 % 550 % 11.56 11.7% 0.21% 40.6% 47.5% 100.9% 5
Allarnative 3C 44754 (40/60) 3 133 8% oo 3§ B4 & 182 § 11.67 116% 02% 27% 15.6% 100 O B
Altemative 3D 44/54 (55/45) $ LB § o002 % 564 § 458 % 11.59 1% 0.2% 48.7% 39.5% 100.0% 1
Alternative 4A, 59739 (none) $ 13 % 002 $ 6.12 § 575 % 13.24 10.2% O.1% 46.3% 43.5% 100.0% 12
Alrernative 48 59739 (60740) $ 1.35 § 002 % 6.12 § 575 § 13.24 10.2% 0.1% 16.3% 41.5% Y00.0% 12
Alanative 4C 59119 (40/60) $ 13 s 002 § 124 % 432 § 12.93 10.5% 0.1% 56.0% 13.4% 100.0% |
Alternative 4D 59739 (55/45) $ 135 % 002 % 612 § 575 % 13.24 10.2% 0.1% 46.3% 431.5% 100.0% 12
Altemnative SA 39/59 (none) 5 13§ § 002 § 417 §$ 39§ 9.46 14.3% 0.3% 0% 41.4% 100.0% 2
Alernative SB 39/59 (60/40) $§ 133 § 002 § 383 424 § 945 14.3% 0.3% 40.5% 44.9% 100.0% 1
Alternative 5C 39/59 (40/6G) § 135 58 002 § 719 § 98 3§ 9.54 14.2% 0.2% 73.3% 16.3% 100.0% 4
Alternative 5D 39/59 (55/45) $ 1.35 § 002 $ 467 § 343 % 947 14.3% 0.3% 49.3% 36.2% 100.0% 3
Aliernazive A 49/49 (nonc) § 135 % o2 § 6.i2 % 175 % i3.24 10.2% G.1% 46.1% 43.5% 100.0% 12
Alernaiive 6B 49449 (60/40) 3 1.3 § 0ol § 555 % 649 § 1341 10.1% 0.1% 41.4% 48 4% 100.0% 21
Alernative 5C 49/49 (40600 § 135 5§ G662 § 85¢ % 2.&3 3 12.16 10.5% 0.1% 68 .0'% 21i% 100.0% 4
Alernative 6D 49/490 (53/45) $ 135 § 0602 § 615 3% 573§ 13.24 10.2% 0.1% 46.4% 43.0% 100.0% 12
The following cstimates of reduced pallack revenue pec bycaich wn wees used for cach aliemative: INSHORE: $471.7); OFFSHORE: $ 4§3.12.
The yellowfin, rock sole, and other flatfish fisheries were closed due to halibut bycaich. Therefore the bycateh of these species in cod fisheries does nut create an opportinity cost.
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Table 5.17 - MODEL RUN #1

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Pacific Cod, and No Split of the Halibut Cap

Reduced Gross Revenue in All Directed Fisheries Resulting From Bycatch

The following estimatey of raducnd paliuck revenue per bycatch ton were used for each alieraavive: INSHORE: $ 473.73; OFFSHORE:$ 483.37.
The yellowfin, rock sole, and ather flatfish fisheries were closed due 10 halibut bycaich. Therefore 1be bycaich of these species in cod (igheries does not create an opportunity cusl,

Rank of
Splia Millions of Dollars Groups Perceniage Contribution W Gross Revenue Reduction Taul
TRWHIX (CPICY) | Longline Por  TrawlCV__ Trawl CP Total Longline Por.  TrawlCV  Trawl CP Total | Low=1
Allemnative 1A No Splia 5 3% § 142 § 1091 § 1029 § 26-52 14.7% 5.4% 4).1% IRED 100.0% 13
Allermative 2A 54/44 (nonc) $ 3190 § 142 § 1091 § 1029 § 26.52 14.7% 54% 41.1% 3R 100.0% 13
Aliemative 28 5441 (60/40) $ 390 § 142 & 1091 § 109 § 26.52 14.7% 54% 41.1% 3B.E% 100.0% 13
Alignative 2C 54/44 (4060) b 390§ 155 § WM 0§ 624 5 2573 15.2% 6.0% 54.6% 24.3% 100.0% 10
Ahemative 2D 54/44 {55/45) $§ 390 5 142 & 1091 § 1029 § 2652 14.7% 5.4% 41.1% B.A% 100.0% 13
Alcmative 1A 44/54 {caac} 3190 % 170§ 237 § 884 2396 i6.3% 1.3% 39.2% 37.0% 100.0% 6
Alternative 3B 44754 (60/40) 3 3190 § 1719 % 835 § 983 § 2388 16.3% 71.5% 35.0% 41.2% 100.0% 5
Alanative 3C 44/54 (40/60) $ 3o § i79 § 1510 § 38 % 24.04 16.2% 71.4% 62.8% 13.5% 100.0% 8
Altcmative 1D 44/54 (554 5) $ 190 § 179§ 1004 § 819 § 1392 16.3% 71.5% 41.0% J42% 100.0% 7
Allemnative 4A 59739 (none) $ 390 % 142 & 1091 §& 1029 § 26.52 14.7% 5.4% 41.1% MAE% 100.0% 13
Alternative 4B 59739 (60M0) $ 3% % 142 $ 1091 & 1029 § 265 14.7% 54% 41.1% IBA% 100.0% 13
Alemalive 4C 59/39 (40460) § 390 % 150 § E28 § 774 ¥ 202 15.0% 5% 49.5% 29.7% 100.0% 1]
Altemalive 40 59739 (55/43) $ 390 3% 42 & 1091 § 1029 & 2652 14.7% 54% 41.)% 2% 100.0% 13
Altemanve 5A 39459 (nonc) $ 390 § 226 § 742 § 700 % 20.58 19.0% 11.0% ¥.0% 34.0% 100.0% 2
Alcnative 3H 355 (OU/40]) & o § 226 % 682 § 7.5 % 20.56 19.0% 1H1.0% 33.2% 365% 100 0% i
Altamative SC 39/59 (40460} ¥ 390 § 226 § 1280 3% 175§ 2071 18.8% 109% 61.8% 8.5% 100.0% 4
Alenative 5D 39/59 (55/45) $ 39 § 226 § B3l § 613 % 20060 18.9% 11.0% 40.4% 29.8% £00.0% 3
Alicmative 6A 49/49 (nane) $ 39 5 142 § 1091 § 1029 § 265 14.7% 54% 11.1% IRA% 100.0%) 13
Alternative 6B 49/49 (60/30) $ 390 § 138 % 989 5 1l6) § 2678 14.6% 5.2% 36.9% 413% 1000% 21
Alernative 6C 49/49 (40/60) $ 2390 3§ 159 § 1520 § 474§ 2544 15.3% 6.3% 59.8% 18.6% 100.0% 9
Aliermative 6D 49/49(5545) |S 390 5 142 §$ 1004 § 1024 § 2651 14.7% 5.4% 4).3% 38.6% 1000% 12
1995 estimates of halibut yicld loss and revenue, as shown 10 the nighl, are used in each altemative: 5 200 § 28 § 420 $ 420
The following eslimates of reduced revenue for each bycatch srimal were used foreach allemative: RKC$ 2400 |, Bairdi $ 6.83 |, Opilio $ 072
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Tabre 5.18 - MODEL RUN &1

Projected Outcomes of Alternative Pacific Cod Allocations
Assumes lnseason Reablocation of Pacific Cod, and No Split of the Halibul Cap

Summary of Target Catches and Halibut Mortality By Fixed and Trawl Gears

Fixed Gear Tacge) Catch and Bycaich Trawl Targel Caich and Bycateh (MT) Total Target Caich and Bycastch (MT)
Halibwt Bycatch Rank of Haliban Hadi bt Renk of Halibut Halibas Rank of
splin P. Cod Bycalch Hae Bycaich P. Cod Bycaich Bycalch Bycalch P. Cod Bycalch Bycatch Byvalch
TRW/EIX (CPCV) | Target (MT)  (MT) (KgMT) Rae  |Taget (M) {MT) (KGMT) Rate | Tapgel (MT)  (MT) (KG/MT) Rue
1993 Fishery 54/44 (none ) 112 671 8§09 1.1786 Low=1 60,0814 1340 223105 Low = | 172.75) 2,149 12.4413 lowe)
Allemalive LA No Split 135,162 822 5,0836 12 75,739 1,685 22.2476 4 210902 2,307 11.8884 19
Altemative 24 $4/44 (name) 133,163 22 6.0836 13 75,739 1,685 22,2426 4 210,902 2.5 11.8884 10
Altemative 2B 34/44 (60/40) 135,163 §22 6.0836 13 75139 1,685 12,2476 4 210,902 2,507 }).8844 10
Ahemative 2C 5444 (40/60) 138,730 824 59412 10 72,172 1,685 233472 18 210,902 2,309 11,8976 20
Allemative 20 S4444 (53/45) 135,162 g2 60836 13 75.73% 1,685 22.2476 4 210902 2,547 11.8834 10
Allemalive 3A 44/54 (none} 143 800 az8 5.6794 b} 63,066 1,448 22.2476 4 210,866 2,276 10.7918 6
Altemalive 38 44/54 (60/40) 145,800 2% 5.6794 5 65,067 1,425 21.9092 1 210,851 2,254 10.6872 ]
Allemative 3C 44/54 (40/60) 145,800 828 5.6794 b 65,085 1,572 24.135% 20 210,385 2,400 11.282% &
Allemalive 1D 44/34 (35/45) 145,800 428 56794 5 65,068 1,462 2.4719 s 210,868 1,290 108611 T
Altemative 44 5919 (mone) 135,163 822 60836 13 7579 1.685 21.2476 _ 4 210,902 1,307 H.8884 10
Allemative 4B 59139 {60/40) 135,163 B22 6.0816 13 15739 1 68S 22.2476 4 210902 2507 11.8884 10
Altemalive 4C 3919 (40/60) 137 413 824 5.9929 I 73,489 1,685 229286 17 210902 2,509 11.8942 19
Allemative 4D 5934 (55/45) 135,163 822 6.0836 I3 75,139 ),685 22,2476 210,902 2,307 1i.8884 i0
Altemalive 5A 39/59 (nane} 159,300 835 5.2441 1 51,521 L146 22.2476 210821 3,581 9.399% 2
Allemative 5B 39/59 (60/40) 159,300 83§ 5.2441 | S1,519 1,133 21.9946 3 210,819 1.969 9.3375 1
Altemative 5C 39/59 (40/60) 159 300 415 §.2441 | 51,538 1,263 24.5135 1l 210838 2,099 99544 L
Allemalive 5D 39139 (35/45) 159,300 838 5.2441 i 51,324 1,166 22.6243 16 210,824 2,001 9.4918 3
Altemalive 6A 49/49 (none) 135,162 822 6.0836 13 ! 75,79 1,685 21.2476 4 210902 LM 1).8884 10
Allemalive 6B 49/49 (60/40) 134,008 822 6.1314 21| 76.894 1685 219113 2| 20902 2507 18854 9
Aliermnalive 6C 49449 {40/60) 140,047 825 3.8904 9 70,854 1,685 23,7812 19 210902 .50 11.9010 2
Allemalive 6D 49/49 (55/45) 135,206 _522 60819 12 75,695 1,685 22,2603 14 210,902 2,507 11,8885 18



http:Allemall.Vc

Table 5.19 - MODEL RUN #1

Summary of Projected Quicomes of Aiternative Pacific Cod Allocations
Agsumes Inseason Reallocation of Cod, and No Split of the Trawl Halibut Cap

Crab Bycalch Targel
Altemative Toal Pacific Cad Calch Total Pacific Cod Caich Pacific Cod Discards Number of Animals Fishery

Cod Allocations {n All Fisheries In Target Fisheyies Metdic Tons % of Cod MT | Halibu (Rounded to nearcst 100) Revenue
TRWFLX (CP/CY ne Pot Towl CV_Trawl CP| Longline Pol Taawi CV_Trawl CP Al Tasgel All Ta_tgel\ Monality Bauirdi Oplic _ Red King} ($ millions

1995 54/44 (none) 93,955 18716 50,183 63817] 93955 86 31,169 28912 | 18992 10389 17.2% 6.0% 2,149 | 330200 273 800 62008 15116
Al LA No Spic .11 41,031 36495 72942| 94112 41,051 MR 37221 | 40717 12444 154%  S9% 25071 471,100 459400 10600 |5 184.47
Al 2A 54744 (none) 94,112 4),03] 36495 72942 94,L12 41,051 38518 37221 | 40,717 12444 13 4% 59% 2307 | 471,100 469,100 0600 15 18447
Al 2B 54144 (60/40) 94,112 41,051 36 495 729421 94112 41,05 IS8 37,221 | WONT 12444 15.4%  59% 1507 | 411,000 469,100 10,600 | 3 (8447
AlL2C 54544 (40/60) M,112 44618 67.558 58,362 94,112 44618 49,604 22568 1 39,790 (1,499 150% 53.5% 2,509 | 427900 489200 10,000 | § 182.9!
AU.ZD  S4/84(35M45) | 94.112 410351 5649  72942| 94,012 41,05 IBSIE 37221 | 40,717 12444 15.4%  3.9% 2507 | 471,100 469,100 10,600 | § (8447
AllL3A  44/54 (none) 94,112 51,688 SLO9Z 67,7081 94112 51,688 3B090  3LIT6| 3901 L1406 15.0%  S5.4% 2,276 ) 463,500 345300 11,700 | § 18343
AR Ib 44/54 (60/40) | 94,112 Si688 47,520 712800 94102 si688 20509 35953 ) 39864 1S 1502 5% 2,254 | 474800 350,100 12,000 | $ 183.7%
g AlLIC 4454460 | 94102 S1,688 71,280 47320 94002 51,688 3328 11,756 | 33782 10471 147% S.0% 2400 ( 399000 538,100 10,200 | 5 181.54
AlL3D 4454 (55M45) | 94112 51688 93460 65340 94,112 51,688 15464 29604 | 19994 11,296 15.0% 5.4% 2,290 | 456,000 547,100 11,500 { § 183.22
Al 4A 5939 (none) 94,112 41,08 56495 72942 | 4,012 43,081 38518 32221 | 40717 12444 15.4% 59% 2,507 | 471,100 469,100 15600 | § I1B4.47
Al 4B S99 (604403 | 94,112 41,051 56,495 72942| 94,11z 41,090 B 22| WONT 12444 154%  59% 2,507 | 471,100 469,100 10,600 | § 184.47
Al 4C 5919 (4060) 94,112 43301 63,472 63,715 94,112 43,301 45510 21979 ] 40,133 11,248 13.2% 5.6% 2,309 | 443900 48,800 10,200 | 5 183.49
All. 4D 39739 (55/4%) | 94,112 4),09) 36,493 72942 94,112 4),051 lasig AL WTHT 12444 154% 59% 2,507 | 471,100 469,100 10,600 | $ 18447
Al. SA 39/59 (none) 94,112 63,168 44,234 61,006 94,112 45,188 26,201 25319 | 38,412 10,089 145% 48% 1,982 | 453,800 648800 13,200 | § 182.45
Al 3B 39/59 (60/40) | 94,012 65,188 42,120 63,180 94012 65,188 24,082 21437 ] 38508  10,1E7  |46% 48% 1,969 | 460,500 049,500 13400 | § 18235
Alt. ST 39/59(40/60) | 94,112 65,188 63,180 42,120 94,1§2 65,168 45,194 6334 | 37549 921 142% 44% 2,099 | 394,500 639200 1,700 1% 18036
All. S0 39/59 (3849) 94,112 65,188 47,385 $7.949 94,112 65,188 29,360 212,164 | 38280 9940 143% 4% 2001 | 443900 647 200 12900 | 181.88
Al.6A 4949 (none) | 94,112 41,05) $6,495 72942 | 9412 41,09 WSE 3722 | 0717 12444 154%  59% 2.507 | 471,100 469,100 10,600 | $ 284.47
All 6B 49/49 (60/40) 94,112 19,896 52912 71,681 94.t12 19,306 34926 , 41,968 | 41,017 12750 15.5% 60% 2,507 | 485,100 462,600 10,800 | & 18498
Al.6C 4949 (40/60) 94,112 45,936 71,643 52,909 94,112 48936 53,698 17156 | 39448 11150 149% 53% 2,510 | 412,000 496500 98005 18233
Ali. 6D 49/49(55/45) | 94,112 41094 36628  72765] 94,112 41,094  IB8652  17.044 | 40706 12432 154%  5.9% 2,507 | 470,600 469 400 10,600 § 18445

+"Al Discarde” % is amuount of P. cod discards al) fistwsies (1arget and non-target) over the towl caich of P. cod in sl figheries, i.¢., 78,992 / 226,671 = 17.2%. (93,555 + 18,716 + 50,183 + 63,817 = 226,671)
*Tasget Discards” % is the amount of P. cod discards lasget fishefies aver ghe tolal catch of P. cod in iargel fisheries, i.e. 10,385/ 172751 = 6.0%. (93,555 + 18,716 + 31,169 + 28912 = )72751)
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Tabie 5.20 - MODEL RUN #1

B Ranking of Projected Outcomes of Alternative Pacific Cod Allocations
Assumes Inseason Reallocation of Cod, and Na Split of the Trawl Halibus Cap
Cmb Bycaich Targel
Allemiajve Tolal Pacific Cod Calch Total Pacific Cod Catch Pacific Cod Discards Number ol Animals Fishery
Cod Allocalions In All Fisheries In Target Fisheries Metiic Tons % of Cod MT | Halibul {Rounded io nearest 100) Revenue
TRW/FIX (CP/CV)| Longline _ Pot  TrawlCY Trawi CP| Longiine  Poi  TrwlCV TrawiCP| Al Taget | Al Target | Monality | Bairdi  Optic  Red King | (8 millions)
Ranking Method| High=) L Highw! 1 ] High=l WMigh=i MHighe! High=) | low=) Low=l Low=! Low=i| Lowsi | Low=l _Lowsl tow=l | High-i
Al 1A Mo Split 1 i3 7 i 13 7 1 i3 13 12 12 9 12 3 2
All. 2A $4/44 (none) I 13 7 2 I i1 7 2 13 i1 12 11 9 12 5 2
AlL 2B 54M4 (60/40) i 13 7 2 I 13 ? 2 13 13 12 12 9 p 5 2
ANLIC  54/44 (40/650) 1 i k] 17 | 10 3 17 9 9 7 9 19 4 12 2 15
AlL 2D 54144 (55/45) i 13 ? 2 | 13 ? 1 13 i3 12 12 9 12 2 5 1
AlLIA 44734 (none) i 5 17 12 } 5 17 12 8 ] 7 7 6 10 16 16 k|
All.3B  44/54 (6040) 1 5 18 ] I 5 18 ]| 10 10 10 5 20 17 L] 1
AlL3IC 44/34 (40/60) } 5 2 0 l L} 1 0 5 5 ] 2 4 3 20
Alt. 3D 44754 (35M45) i 5 [ 13 | 5 15 13 7 7 7 7 7 B 15 15 14
All. 44 5929 (none) [ 13 ? 2 | 13 7 1 13 13 12 12 9 12 2 h3 2
All 4B 5929 (60y40) i %) ! } 13 P 13 13 12 12 9 12 2 5 2
Al 4C 59039 (40/50}) 1 1 4 v 1 I 14 11 bl I 1 19 5 It 12
Al 4D 39739 (35/45) 1 13 2 ! 13 2 13 13 12 12 9 12 2 b3
All. 5A 39139 (nane} | | 20 I 1 20 16 k] 1 3 2 7 20 0 18
All. 5B 39749 (60/40) 1 l 21 5 1 { i) 15 4 4 4 3 | 9 2 21 16
Al SC  39/39 (4460} I 1 5 i { i 5 1] 1 l 1 ) 4 1 18 6 2l
Al. 5D 39/59 (33M439) 1 I 19 18 1 I 9 8 i 2 i 1 k| 3 19 19 19
All. 6A 49/49 (none ) 1 i3 7 re | 13 7 . 2 13 13 12 2 9 12 P 3 2
All. 6B 4949 (60/40) ] ! 16 I 1 2 16 | 21 _ 21 21 F{] 9 21 I 4 |
Alt. 6C 4949 (40/60) L 9 19 i 9 | 9 6 6 6 6 21 3 13 ! W7
Al 6D 49/49 (55/45) 1 12 [ 10 1 12 6 10 i2 12 12 12 9 14 10 5 10|




54.2 Model Runs #2 and 3 - Testing the Sensitivity of the Base Case Model to Changes in the Trawl CP:CV
Ratio

A key assumption in the mode! is that the ratio of target catches by catcher processors to target catches by catcher
vessels is constant umtil such time as one or the other is constrained by their apportionment of cod or by their halibut
PSC cap. This ralic was assumed to equal 0.9663 in the “Base Case,” model run # 1. Becanse this is such a key
determinant of catches by the rawl sector, we made two model runs in which we change this ratio. In Model Run #2,
we increase the ratio by 10% to 1.0629 which increases the target catches of the Trawl CP relative to Trawl CV. In
Mode] Run #3, we decrease the ratia by 10% to 0.8697.

Tables 5.21 - 522 summarize the results of these model runs. [t is fairly easy to draw conclusions from these tables
by comparing them to the Tabte 5.19 which shows the results of the Base Case model run. Look first at the results
of the eight alismatives which produced identical results under the base case. (Alternatives 1A, 2A, 2B, 2D, 4A, 4B,
4D, and 6A.) As would be expected, under each of these model runs these same alternatives again produce results
identical 1o cach other. With the ratio increased, Traw| CP target catches obviously increase as do overall traw| target
catches. With the rate decreased, Traw] CV catches increase, but trawl catches overall decrease.

The finding above may be somewhat counter intuitive, however, it is readily explained by noting again that the traw|
catcher vessels have a higher halibut mortality rate than trawl catcher processors. Under these alternatives, the traw!
sector is coastrained by their halibut PSC mortality cap, and therefore, the higher average bycatch mortality rate results
in less Pacific cod caught for the same amount of halibut. This also explains why decreasing this ratio increases the
projected target catches of the pot sector relative 1o the base case, and why overall, the halibut mortality decreases.

543 Model Run #4 - Sensitivity of the Model to Halibut Bycatch Rates - Using the 1994 Data

The model, as developed, relies on halibut bycatch rates to help calculate catches of cod, in both target and non-target
fisheries, and to curtail catch when a sector reaches its halibut mortality cap. This is an important determinant in the
model and variations in the rates employed can significantly affect the projections. As an example of the sensitivity
of the projections developed in the “Base Case,” which used 1995 halibut bycatch data, an additional projection was
made with an alterpate set of halibut bycatch rates - those from the 1994 fisheries.

The rates used are the rate of bycatch orultiplied by the assumed mortality rate. Therefore, there are two factors which
can chaoge the rate for a given sector in a given year: (1) the rate of actual bycatch in a fishery, and (2) the assumed
mortality associated with that caich, The data from the 1994 fishery are expressed as kg of balibut per mt of Pacific
cod taken in the cod target fisheries, and uses the assumed morality rates from that year. The biggest change when
compared to the 1995 data ocours for the longline fishery. They bad a higher assumed mortality rate in that year which
impacts the overall kg/mt rate; they also had a slightly higher actual bycatch rate in that year. Combined, this results
in nearly 2 50% increase in bycaich when compared 10 1995 data.  Their overall rate for 1994 is 12.06 kg/mt,
compared 10 a rate of 8.5 kg/mt from the 1995 data.

The other sectors’ rates were relatively unchanged from 1995 to 1994, though all were slightly higher in 1994: pot
gear's rate was 0.569 kg/mt in 1994 compared to0 0.543 kg/mt in 1995; trawl CV rate was 27.858 kg/mt in 1994
compared 1o 25.271 kg/mt in 1995; trawl CP rate was 20.804 kg/mt in 1994 compared to 19.119 kg/mt in 1995.

The impacts of these different halibut bycatch mortality rates are fairly straightforward and readily seen in the
summary tables. Table 5.19 is the “Base Case” scenario using 1995 rates, while Table 5.23 is the corresponding
summary table using the 1994 rates. Longline catch of cod decreases almost proportionaily 10 the increase in halibut
bycatch mortality rates (from 94,112 mt dowo to 66,578 mt), while catch for the two trawl categories also decreases
proportionally when they are constrained by hatibut mortality, with their decrease felt in the trawl target fishenies (1o
which the PSC gets assigned). Pot gear, as in previous projections, accrues all of the “extra” cod which is given up
by the other sectors. This is a consistent finding across all alternatives.
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Ta. .21 - MODEL RUN #2

Summary of Projected Oulcomes of Alternative Pacific Cod Allocations With Increased Trawl CP Catch Per Week
Assumes a 10% increase in the CPACV Ranio, Inseasan Reallocation of Cod, and No Split of the Trawl Halibul Cap

-
’7 —| Crab Bycaich Targel
Allemalive Total Pacific Cod Casch Tatal Pacific Cod Caich Pacific Cod Discards Number of Animals Fishery
Cod Allocalions In Al Fidheries in Target Fisheries Metric Tons % of Cod MT | Halibut {(Ruunded to neares) 10) Revenue
TRW/ELX (CPACV)| Longline Pot_Trawl CV Trawl CP| Longline Pat Traw! CV Trawl CP Al Targer All Targer| Mortality Hairdi Oplio Red King] (§ millions)

199% 54/44{none) ] 93,955 187I6 50,L83 618174 93955 )B7I6 31,169 289121 38992 10389 17.2%  6.0% 2,145 | 330,200 273,800 200185 1506
AlL. 1A No Split 94,112 40,549 54938 75001 ] 94,112 40,549 36,937 39284 40848 12577 154% 60% 2,507 | 477200 466300 10,700 | § (8408
Al:ZA  54/44 (nme) 4112 40549 34938 75001 | 94112 40349  369%7 3924 | 40848 12577 (54%  6.0% 2,507 1 477200 466,300 10,700 1 $  184.69
AlL 2B 54M4 (040) | 94,112 403549 54938 75001 ) M,112 40949 36957 19284 40,848 12,377 154% 6.0% 2,307 | 477206 466,300 10700t 8 184.69
Al 2C 54744 (30/60) | 94,112 44618 67,558 58312 94137 44,618 49,604 223671 3979 11,499 M0% 55% 2,509 | 427900 489200 10,000 | $ 18291
AL 2D 34/44 (35M5) | 94012 40349 54938 75001 .02 40,549 36,957 319,284 | 40848 12577 154% 6.0% 2,501 | 477200 4566300 0,700 | 5 184469
Al 3A 44/54 (none) 94,112 51,688 49,545 69235 | 94,112 54,688 31,539 33,515 ] 39,772 L1478 15.0% 5.4% 2,266 | 468,400 549,100 13,800 | $ 18159
AN 3B 44/54 (60040} | 94012 S16BB 47520 71280 4,012 51688 20509 315553 29864 11572 181%  5.5% 2,254 | 474,800 350,100 {2000|8$ 15179
Al 3C 4454 (A60) | 94,112 51688 71,280 47,520 | 94112 1688 92,328 11,736 ] 38,782 10471 147%  5.0% 2.400 | 399800 338,100 10,2001 5 181.54
AID 454 (35/45) | 94012 SL6BE  S3460 65340 04012 S16BR 35464 29604 | 99,594 11,296 15.0% 5.4% 2,290 | 456,000 $47,100 11,5001 % 8322
All 44 3939 (none) 94,112 40,549 54,5938 73001 | 94,112 40,549 36,957 39,284 | 40,848 12577 154% 60% 1.507 | 477,200 466300 10,700 | § 18449
Al 40 5939 (60/40) | 94,102 40549 94,938 75,001 94,02 40,549 36,957 9,284 | DM  i2577 154% 60% 2,507 1 477,200 466300 10700 | § 18489
Al 4C  $A9(40/60) | 94112 O30 63473 63,714] 94,112 43,301 1550 279791 40,132 13,848 15.2%  s.6% 2,509 | 443900 481,800 10,200 | $ 18249
Ak. 4D 59839 (5545} 94102 40349 54938 75001 ] 94,012 40549 36,957 39,284 | 40848 12577 {54% 60% 2,507 | 477200 466,300 10,700 | $ 18464
Al SA 39/49 (nane) 94,112 65188 43,009 B 62,291 | 94,112 645,188 24,974 16,546 | 38,458 10,146 149 4.8% L9714 | 457700 649,400 13,300 | § (82,27
Al.SB 39/59 (60/40) 94.1)2 65,188 42,120 63,180 | 94,112 65,188 24,082 27437 ] 38508 10,187 14.6% 4.3% 1,969 | 460,300 649 800 13400 1% 182.3%
Al SC 39/59 (a0M80) | 94,112 64,188 63,180 42120| 94112 65188 45,194 6344 | 37549 92H 41T 4% 2099 | 94,100 639200 (1,700 | $ 180.36
Al SD 29159 (55/43) | 94,112 65088 42385 §$1915| 94512 65,188 29360 22.084| 28269 994 145m  47% 3,001 | 442,900 647200 12900 (% 18185
AN 6A  49/M0 (nane) | 94,112 40549 54938 75,001 94,112 40,54% 36957 392841 4048 12577 154%  6.0% 2,507 | 477,200 466,300 10,700 [ § 184.69
AW 6B 49NI (HUMD) | 94,112 39,897 52,915 616y 9,112 39897 34.?30 41,963 | 41,017 12,749 15.48%  6.0% 2,507 | 485,100 462 600 10,800 1 5 18498
Al 6C  49/49 (#0/60) 94,012 45936 71,644 52909 | 94,012 45936 53,699 17,155 | 29,448 11,150 149% 5.3% 25101 412,000 496,600 9800 |5 182.3)
Al 6D 49/49 (35/45) | 94112  4i 095 56630 J2764] 94112 41,095  IBES2 37047 40706 12432 15.4% 19% 2,307 | 470.600 469,400 10,600 | § 18445

*"Al Discards” % is atvount of P. cod discards all fivheries {(iargel and non-Larget) over ihe souad calch of P. cod in all fisheries, i.e., 38,992 / 2126671 » 11.2%. (93,555 + 18,716 + 30,183 + 63 8)7 = 226,671)
*"Target Discards” % is Ihe amount of P. cod discards inrges fisheries uver the tolal caich of P. cod in target fishenies i.c., 10389/ 172,751 = 6.0%. (91,555 + 18.716 + 31,169 + 28912 = §72.751)
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Teble 5.22 - MODEL RUN #3

Summary of Projected Outcomes of Alternative Pacific Cod Allocations With Increased Trawl CV Catch Per Week

Assumes a 10% Decrease in the CP/CV Ratio, Inscason Reaflocation of Cod, and No Split of the Trawl Hulibu Cap

Crab Bycaich Targel
Adte mative Total Pacific Cod Caich Toral Pacilic Cod Cuch Pacific Cod Discards Number of Animals Fiahery
Cod Allocatjons in All Fuheries In Target Fisheries Metric Tons %ol Cod MT | Halibw (Rounded 10 neayest 100) Revemue

TRW/FIX (CPACV)Y| Langline Pot Trawl CV Trawl CP] Longline Pot_Trawt CY Trawl CP All  Tuged Al Taget] Monality Baisdi Oplic Red King] ($ millions)
1995 54/44 (none) 93955 18716  MLI83  63R17| 93955 18716 3i 069 28912 38992 10389 17.2%  6.0% 2,149 1 330200 273800 62001 % 15114
All. 1A No Split 94,0112 41,598 58,190 70,700 | 94,112 41,598 40,216 34,976 40575 13299 15.1% 5.8% 2,308 | 464,300 472200 10,500 | § 184.23
Al 2A, 54/44 (none) 94,112  4{598 58,190 70,700 ] 94112 41,598 40216 14976 | 40575 12,299 153%  5.8% 2,508 | 454500 472200 10,300 | § 184.23
Al2B 34444 (60/40) | 94912 40598 SB190 70,700 | 94,102 41,598 40,216 34976| 40375 12299 153% 58% 2,508 | 464,500 472,200 030015 18427
A 2C 534M4(40/60) | 94,102 44,618 67,557 58313 94,112 44,618 49603 22,568 | 39790 L1499 130% 5.5% 1,509 | 427900 489,300 10,000 | $ 18291
Al.2D 54/44 (S5435) ] 940112 41598 SBi90 70700 | 94112  4i,598 40,216 34976 | 40575 1329 153%  58% 2,508 | 464,500 472,200 10500 | § 1B4.23
Al IA 44734 (none) 94,112 51,688 5,799 66001 | 94112 31,688 14,801 o266 | 39,624 11,127 15.0%  5.4% 2286 | 458,100 547400 1,600 |5 (8329
AlL3H 44/54{60/0) | 94,112 3).688 41510 71280 94,112 51,688 29509 35353 ] 39864 11572 I151%  5.5% 2,234 | 474,800 550,100 12,0001 3 180.7%
AlLIC 4454 (40/00) | 94,102 51688 71,280 47520 94,112 51,688 53,328 11,756 | 38,782 10471 14.7% 5.0% 2,400 | 399800 338,100 1072001 % 18).54
AlLID  4454(55145) ] 94,112 SH688 53460 65340 | 94112 51648 15464 29604 | 39,593 11296 110% S.4% 2,290 ] 436,000 347,100 11,300 | § 18322
Al 4A 5979 (nore) 112 41,598 SB90  TOT00 | 112 41,598 40206 34976 | 40975 12,299 153% S8 2,508 | 464,500 472200 10500 |§ 18423
AlL4B 5903960403 | 94112 41,598 58,190 70,700 | 94,101 41,598 40216 34976 | 40,578 12,299 |5.9% 5.8% 4.508 | 454,500 472,200 10,500 | $ 134.23
AlL4C 59739 (40/60) | 94,112 43,301 63471 637161 94,112 43,301 45,509 27980 | 40,J33 11,848 132% 3.6% 2,509 | 443900 481,700 10,200 [ $ 18349
Alt 40 5939 (55/45) 1 94,012 41,598 38,190 70700 | 94,112 41,598 aM2l6 34976 40575 12299 159%  S5E% 2,508 | 464500 472200 10,5001 § 134.0
Al SA  39/59 {none) 94,112 05,188 45386 9714 94012 65,188 27,956 21966 | 38,351 10026 145% 4.8% 1990 | 449.600 648,100 13,100 | § 8202
AlLSB 39753 (60M0) | 94,107 63,188 42,120 63,180 94,112 &5,i88 24082 27,437 | 38508 1087 14.6% 4d4% i.969 | 4603500 645800 13400 |3 18235
AlLSC 3959 (40/60) | 94,112 65,188 63,180 42,120 94,1)2 €5,188 45,194 6244 | 12,549 9211 1429  44% 208% | 394,100 639,200 11,700 | § 180336
Al 3D 39759 (35/M43) | 94,112 65188  4738%F 57915 94,112 68,188 29360 21,164 | 38269 9943 (4.5% 47% 2,001 | 443900 647,200 12900 [ 5 18183
AlSA  49/49 {none) | P4.112 41,598 58190 70200 | 94,112 41,598 4D216 34976 40975 12299 15.3% S.8% 2,508 | 464,500 472200 16,300 | § 18423
Al 6B 4949 (60/40) | 94,112 39,855 52,908 77685 94,112 393958 34923 41972 41,018 12,750 155% 60% 2307 | 485,100 462,600 10800 | § 184938
AlL6C  49/49 (40/60) 1 94,112 45935 71,643 52910 94,112 45938 53.6.93 17,157 | 39448 13,150 149% 53% 2,510 1 412,000 496,300 98005 1823
Al 6D 49M9(S3/45) | 94412 41,598 58,190 20700 | 94,012 41,398 40216 34,976 40575 (2,299 15.3% 54% 2,508 | 464,500 472200 10500 ] % 144.23

*Targel Discards” % 1s the amount of P. cod discards targe! fisheries over the to1al catch of &, cod in target fusheries, i.e., 10,389 7 172,751 = 6.0%. (93,555 + 18,716 + 31,169 + 28912 = 172,751)

*“All Discards” % is amoum of P, cod discards all fishenes (1argel and non-iargei) over the total catch of P. cod in all fisheries, i.e., 38,992 /226 671 = 17.2%. (93,555 ¢ 18,716 + 30,183 + 63,817 = 226,67 1)
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5.23 - MODEL RUN #4

Assumes Inseason Reallocation of Cod, and No Split of the Traw! Halibul Cap

Summary of Projected Outcomes of Altemative Pacific Cod Allocations Using 1994 Halibut Bycatch Rates For Cod Fisheries

Crab Hycach Target
Allemative Tolal Pacific Cod Caich Total Pacific Cod Caich Pacific Cod Discards Number of Animals Fishery
Cod Allocalions In Al Fisheries In Target Fisheries Meinc Tons % of Cod MT | Halibut {Rounded io nearest 100) Reveaur

TRW/FIX (CPCY) Longline Por TRwiCV Trawi CP| Longline Por Trawl CV _ Trawi CP| Al Target All Targel! Morality Baindj Oplio  Red £5 mullwans)
1995 S4/44{none) | 93955 1B7i6 56,483 63 8)7| 93955 18716 31,169 289121 28992 102389  20.0% 10.0% 2149 | 130,200 273 R00 60058 15116
All. 14 No Split 66,578 75220 53,129 636771 66,578 74,220 35132 23949 | 39405 1L113  10.0% 10.0% 2.52% [ 551900 722,100 15600 | $ 18304
AlL2A  Sddd(none) | 66378 75220 53,125 69677 66,578 75220 35032 33549 | 19,405 11.1)F  100% 10.0% 2,528 | 551900 722,100 13,600 | § 13334
AR 2B S4AM4 (60/40) | 66578 75,220 53,123 69677 66378 75220 3543z 33949 39,405 M, 118 100% 10.0% 1,528 | 551900 722,100 15,600 [ § 183.34
AlL2C  S4/44 (4lve0) | 66,578 78,102 AL605 58314 | 66,578 78,102 43632 22568 ) 38,677 10277 100% 00% 2,529 | S$14,500 738,500 15,200 $ 18212
Alt. 2D S54/44 (35M45) | 66,578 75220 53125 69,677 66578 75,220 35,132 339491 39405 1,118 100% 100% 2,525 | 351,900 722,100 15600 | § 183,34
Al 3A 44/54 {none) 66578 19212 51092 47708 | 66578 79222 33,090 31976| 19,023 10728 10.0% 10.0% 2,432 | 3499000 790G 16000 | $ i8243
AlLIB #4734 (60/40) | 66,578 79,222 47,520 h280| 66578 79222 29,500 35353 ] 19,136 10,894 10.0% 10.0% 2,407 | 560300 753700 163005 183.29
AK.3C  44/34 (40/60) | 66,578 ROBA2 69672 47508 | 66,578 80,842 3,14 IL744 ] 379485 9671 10.0% 090% 2,531 | 486,700 754,00 14700 | § 180.96
ALID 4454 (I545) | 66578 79,222 53460 63340| 66578 79,222 33464 9604 14915 10613 00% H.0% 2449 | 541,600 750,700 1390013 8273
Al 4A 1919 (none) 66,578 75,220 53,025 69677 66578 75,220 35,132 33949| 39,408 L1188 100% 10.0% 1,528 551900 722,100 15,600 | 5 18334
Al 4B 5939 (60M0) | 66,578 75220 53,125 Q,ﬂ?? 66,578 75220 35,132 319491 39,408 1,18 100% J0O% 2,528 | 351,900 722,100 15600 |5 183349
Al 4C 5929 (40/60) | 66,578 76132 51514 %,‘J‘l? 66,578 76,132 39,991 21919 | W04 10729 10O% 10.0% 15291 534,400 730,700 15,400 | § 18270
Al 4D 59039 (39/45) | 663578 75,220 53,125 B6171 663578 75220 35.132 33949 | 39405 1113 100% 10.0% 2,524 | 551900 722,100 15600 | § 18334
Al 5A  39/39 (none) 66578 92,722 49,234 61,066 66578 92722 26,202 25319 | 31,734 411 100%  0.0% 1,109 | 539,400 852,400 17,500 | § 18).06
Al SB 3959 (6ly4D) | 66578 92722 42,020 63,180 | 0663578 92,722 24082 21437| 0820 9309 10.0% 0.0% 2094 | 546,000 853,400 I7700 | § 18186
Al SC 39/59 (40/60) | 66,578 92,722 63,180 42,120 60578 92,722 45,194 6,344 | 16,871 8531 100% 00% .24 | 4719600 842,800 16,100 | § 17930
Alt. 5D 30759 (55M45) | 66,578 92722 41385  N191S| 66578 92722 29360 22,64 | 37991  926% 100% 00% 2,i32 | 529400 330,800 17300 | $ 18130
All. 6A  49/49 (nane) 66,578 75,220 %3128 696771 | 66578 75220 35,132 33949 | 39,408 1118 10.0% 100% 2,528 | Ss1.900 122100 15600 [ % 18334
Al. 6B 49/49 (60440) | 66578 75,150 52920 69952 66578 75,150 34.?1".' 34225 | 39,423 11,136 |00% 10.0% 2528 | 551,700 721,700 15,600 | $ 18237
Al 6C  49/49 (40860) | 66,578 79412 65639 52911 | 66578 19,472 41,673 17,156 | 34731 10024 100® 00% 2,530 | 502,600 745300 15000 | 3 18).54
All 6D 4949 (55M5) | 66578 75,220 53,125  69677] 66,578 75,220 35132 33949 | 39405 )).1i8  10.0% 10.0% 2,528 | 351900 722100 15600 |3 187.34 |

**All Discards” % is amount of P. cod discasds all fishecies (1arget and non-iarget) over the Lotal catch of P, cod in all ficheriea, ie., 38,992 / 226 67) = 17.2%. (93,555 + 18,716 + 30,183 + 63,817 = 226,671)
*"Target Discards” % is the amount of P. cod discards tasges fisheries over the tatal catch of P. cud in target fisheries ie., 10389 / 172751 = 6.0%. (93,555 + 18716 + 31,169 + 28.9i2 = 172,151)




Alternative bycatch rates could be employed, though 1995 is likely the best information upon whick to base any
judgements of the alternatives. We simply do aot know how halibut bycatch may change in future years, o what
methods may be developed to reduce the mortalities associated with halibut bycatch. This mode! rua was developed
to simply illustrate the directional tendencies associated with potential changes in those rates.

544 Model Run #5 - Impacts Assuming a Pro-rata Apportionment of Trawl PSC Between CV and CP

In addition to the alternatives which allocate the overall Pacific cod TAC between gear types, the Council has identified
three explicit alternatives for apportioning the trawl sector allocation between catcher vessels (CV) and cacher
processors (CP). The Council identified a 60/40 split, a 40/60 split, and the three-year historical average which comes
out to 55/45 (CP/CV). These sub-alternatives have been included in each of the model examinations included in this
analysis, though all of those examinations assumed a common trawl halibut PSC cap for both CP and CV (as is the
current situation). This section employs a mode! nm which also apportions the trawl halibut PSC cap between the two
trawl sectors, in the same propostion as the Pacific cod sphit. If one of the trawl sectors antains its PSC cap in this case,
and the other trawl sector still has PSC remaining, then the unused cod from the first sector gets reapportioned to the
other. If that sector then hits its PSC cap. then any remaining cod is reappartioned to the fixed gear sector.

The impacts of making this PSC split are not necessarily intuitive; Le., catches by the two trawl sectors are not affected
propostionally, due primarily to: (1) differences in the halibut mortality rates between CV and CP (recall from Chapter
3 that the martality rates of halibut are higher for the CV sector in cod fisheries), and (2) the differences in the relative
amounts of cod which arz taken in cod target fisheries (recall that the CV sector catches relatively more of its cod in
cod targets). As with the 'Base Case', the catch of cod in other fisheries remains virtually constant for both sectors.
Table 5.24 is the basic summary table for this model nm (with the PSC split) and shows the catch of cod in targets,
as well as the overall catch of cod in all fisheries. Again, overall differences between each alternative are due almost
entirely to differences in the target catch.

For example, let us examine Alternative 2, and its suboptions A, B, C, and D. Under Alternative 2A, which does not
split the cod quota or the PSC cap, the target catch is about the same for both sectors (38,518 mt vs 37,221 mt). When
CP are allocated 60% of the PSC, in addition to 60% of the cod (Alternative 2B), their target cod catch jurnps to
52.879 mt while the CV catch drops to 26,671 mt Conversely, when CV are allocated 60% of the cod quota and the
PSC (Altemative 2C), their share of the cod rises back up to only 40,007 mt, just slightly mare than what is was
without any PSC split, while the CP sector’s catch drops slightly to 35253 mt. Finally, under Alternative 2D which
splits the PSC 55/45 (CP/CV), the CV sector is estimated to take 30,005 mt of cod while the CP sector is estimated
to take 48,472 mt of cod. The changes in these suboptions, relative to option A which does not split the cap, are not

proportional.

A comparison (o the "Base Case' (which does split the cod quota but not the PSC) will shed further light on this issue
{Table 5.19). In that case, agsin looking at Alternative 2, option D does not result in any change in the relative carch
between the two sectors (compared to 2A), while adding the PSC split imparts a fairly dramatic change as described
in the preceding paragraph. In the ‘Bass Case’ only option C, which allocates 60% of the PSC cap t0 the CV sector,
imparts a change in the relative catch between the two sectors.

A further example would be to fook at Alternative 6D, which is 249/49 split between traw! and fixed gear with a 55/45
split between CP and CV for both cod and the PSC cap. In the 'Base Case', the target cod catch was nearly equal for
these two sectors (CV was 38,652 mt and CP was 37,044 mt). In the case where PSC is also split at 55/45 (CP/TV),
the caich for the CP sector rises w 48,472 mt, while the CV catch drops to 30,005 mL

As was notad above, these perhaps unexpected results are due largelyto the higher bycatch mortality associated with
CV. Someof the total target catch projections for CV and CP appear out of sync with the percentage allocations; - a
different way of explaining this is to consider that , under the current apportionment, the CV sector takes 51% of the
trawl target catch, but accounts for 58% of the balibut PSC mortality. If the CV sector were o catch 60% of the cod
target, they would account for 68% of the halibut mortality, Splitting the PSC cap proportional to the cod split,
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between trawl sectors, also results in a lower total halibut PSC mortality under any of the alternatives. In general, the
PSC split favors the CV sectar only in alternatives which allocate a greater percentage of the cod quota to trawl gear
than the current allocation (Alternative 4 and its suboptions), and is fairly newurral in extreme allocations favoring the
fixed gear. The PSC split favors the CP sector under the current regime, its reciprocal, or the 49/49 split.

545 Model Run #6 - Impacts Assuming a 7.5% CDQ Set Aside

The “Base Case™ mode! runs were made using the total 1996 TACs for Pacific cod; the potential inplementation of
the all-species CDQ program would reduce the TAC available (o the remaining industry sector by 7.5%. The “Base
Case” summary table (Table 5.19) is peeded for comparison. Table 5.25 summarizes the model run where TACs are
reduced 1o reflect the CDQ set aside; halibut PSC caps are also reduced proportionally, consistent with the Council's
stated intent for the graundfish CDQ program. Because CDQs for the pollock fishery are already in place and included
in the mode), there was no reduction in the poliock TACs, nor did we reduce the bottom poliock halibut mortality cap.

A reduction in the amount of Pacific cod available to the “open access” fishery will obviously impact the catch of the
fixed and trawl gear sectors, in both target and non-target fisheries, as well as subsequent gross revenues aftributable
1o that catch and PSC bycatch attributed to that catch. However, because the CDQ program will also allocate 7.5%
of the halibut PSC caps to the CDQQ fisheries, the impacts are directly proportional to the impacts described in the
previous model numn, with a few minor exceptions. In other words, each gear sector is still constrained by the PSC caps,
but at a lower level of TAC harvest than before, The distributional irmpacts associated with various TAC
apponionments being considered are the same as under previous projections - catch and gross revenues are
proportionally reduced, or increased, for each sectar. Some of the less obvious impacts, which may not be exactly
proportional, are discussed below. _

For example, under this scenario the jarget catch of cod by the longline fishery is reduced by 7.5%. from 94,112 mt
to 87.054 mt, (under the current allocation - Alternative 2A). Under the same alteruative, the target catch of cod is
also reduced by 7.5% for both the CV and CP trawd categories. However, pot gear harvest is disproportionally reduced
by about 12%, from 41,051 mt to 35,994 mt when compared to the “Base Case.™ [In this case, pot gear still harvests
all of the *‘excess” cod once the longline fleet is shut down by PSC constraints, though the total amount of “excess”
is less, and varies under the various allocation splits. The pot sector in the model bears a disproportionate share of
the 'burden’ of the reduced TAC, because while trawl target catch is reduced by 7.5%, the catch of cod ip pther
groundfish tzrgets is not reduced by 7.5%. Table 5.4 shows the “Base Case™ summary of cod catch in non-cod targets,
while Table 5.26 shows the comesponding information for the CDQ model run. Longline and pot gear are unaffected
since all of their cod is taken in cod targets, while the trawl CV sector exhibits only 2 1.2 % reduction (again under
Alternative 2A for illustration) and the CP sector shows a 5% reduction in the amount of cod taken in non-targets.

The reason that the CV sector has less of a rechuction, is because they take less cod as bycatch relative to the CP sector.
It is also because most of the bycatch they do take is in the pollock fishery, for which the model did not impose an
additional 75% TAC reduction - it was already taken out in the “Base Case” because that program is already in effect.
The point to be made is that 2 TAC reduction, whether bec ause of CDQ allocations or because of biomass reductions,
will disproportionately affect the target cod fisheries in general, and the pot gear projected harvest in particular. This
is consistent with earfier findings which showed that 2 reduction in the trawl sector's overall percentage allocation
waiild be disproportionately bome by trawlers who target cod, because bycatch needs in other fisheries would still need
to be accounted for.

Gross revenues are also propastionally reduced for each sector, reflecting the overall lower catches with 8 7.5% TAC
reduction. In essence, because the PSC caps are also reduced by 7.5%, all sectors except pot gear are equally, and
proportionally, affected by the CDXQ set asides, and each sector can expect a reduction in its total cod catch,
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Table 5.24 - MODEL RUN #5

Assumes Inseason Reallocation of Cod

Summary of Projected Outcomes of Altemative Pacific Cod Allocations With the Trawl Halibut PSC Cap Split between CV and CP

Crab Hycauch Targel
Allemnalive Towal Pacific Cod Caich Total Pacilw L'ud Caich Pacific Cod Discards Number of Animajs Fishery

Cad Allocations in All Fisheries ln Targer Fisheries Metic Tons % of Cod MT | Halibm {Rounded io nearest (00) Reverue

- TRW/FIX (CP/CV)| Longline Poi_ Traw) CV_Trawl CP} Longline Pot_Towwd CV  Trawi CP| AU _ Targel] ANl Tagel] Mostality Bandi  Oplio Red King| ($ millions}
1993 Ss/4a(none) | 93955 18716 50,183 63,177 63955 18716 31,169  28912] 18992 10389 17.2% 6.0% 2,149 | 230206 273,800 620018 151.16
AL 1A No Splk 94,112 41051 36498 72042 | 94,0112 41051  WNE 17221 | 40717 12444 15.4%  5.9% 2507 | 471,100 469,100  J0,6001S R4.47
AllL2A  S44d(none) | 9412 41,051 56495 72942) 9412 41051 858 37221 | 40717 12444 154% s9%| 2507 471,100 469,100 10,600 |3 [84.47
A28 3444 (60/40) | 94,112 37,240 44,674  BRST4] S12 37240 26671 52,879 40708 13483 IS8% 64%|  2.508 517200 447,700 11,200($ 186,14
AK.2C 3444 (4000) | 94,12 41,530 52981 70977 94,112 41530 40,007 15293 | 40,593 12317 153% sSam| 2508 465300 471,800 10500 |5 18426
AUZD  S4A4(S3M3) | 94012 38312 48000 84175 | 94002 18312 30,005 48472 | 41,429 10060 189% 62%]  2.506 504200 453200 11,000 1S 18567
AlL3A 4454 (none) | 94,112 51688 51,092 67,08 94012 1,69 33,090 31976] 19701 11406 (50% S54%| 2276 | 463500 348300 §1,700 [ § 18345
A 3B 44/54(60M40) | 94,112 S1688 44,689  T4ULY 94,112 SL&e$ 26,671 38389 ] 39993 11703 15.1% S.6% 2,236 | 483,700 531,500 12200 |$ 184.05
ALLIC 4454(40000) | 94,112 31688 7992 60308| 94,102 51688 40,007  25066( 39387 (1,086 149% 33%| 2318 441,700 544,800 11,200 |S 18279
ARID 4454 (S5M5) | 94142 51688 48015 70785 | 94,112 51,688 30,005 35,058 | 39842 11549 (sa% S5%| 2297 473200 se9s0  y2000 5 M
Ab.4A  39n9(none) | 94112 41051 56,495 72942 | 94112 40,051 8,518 37221 | 40717 12444 154%  SO%( 2,507 | 471000 469,100 10600 |5 184.47
A48 S909(60/40) | 94012 37240 44674 88574 94012 7240 26671 52879 41,708 13493 15.8% 64%| 2508 | 517200 447700 p1200]8 1864
AlLAC  J9B9(40/60) | 94,102 41530 37981 70977 94112 41,530 40007 35253 | 40593 12317 153%  ss%| 2508 | 465300 471800  jos00|s 184.26
AlL4D  S9B9(33M5) | 94,112 38312 48001 B4,17%)1 94,112 38312 0008 484721 41,429 13,089 (57% 62%] 2506 | 504200 453700 11000 | 18567
All.3A  39/59(nane) | 94,112 65188 44234 61066 | 94012 65,188 26200 25019 | 33,412 10,089 14.5% 4.4% 1,982 | 453800 648800 11,200]$ 48219
AlLSB  M39G0M0) | 94,182 65188 42,120 6,180 94,012 65488 24082 1747 | 98508 10,487 146% 4.5% 1,969 | 450,500 649,800 13,400 [ $ 18225
AL SC 3959 (40/60) | 94,112 65,188 58,005 472951 94,112 65,188 40,007 11,927 37,788 9451 143% 4.5%] 2,067 | 410400 541800 12000 $ 180.88
Al SD - 39/59(SIMT) | 94,112 65088 42385 MOIS| 94012 65,188 29360 22,064 | 38269 9943 145% 4T%| 2,001 | 443900 647200 12900 |5 181.85
AlL6A  49/49 (nome) | 94,012 41,051 50,495 72,942 | 94.H2 41,051 39,518 37221 | 40717 12444 154% S59%| 2507 | 470,000 469000 10600 |5 1e4.47
Al 6B 49/49 (60/0) | 94,112 238,188 44,679 87,6251 94,112 38,188 26671 51923 41,595 13038 15.1%  63% 2,488 | 515000 434,500 11,300 § 186.00
Al 6C 4949 (4060) | 94102 41,530 51981 70977 94,112 41330 40.601 35,253 | 40,593 12317 153% 58%| 2,508 | 4635300 471800 (0500 |§ 184.26
[AD.GD 4949 (35/45) ] 94,012 38312 4800t R4,175) 94312 38312 30008 48472] 40429 13,069 157% 62%| 2,506 | 504200 453700 31,0008 183.67 |

*"All Discards” % is amount of P. cod discards ali fisheries (1argel and nan-target) over Lhe 1okl caich of P. cod in all fisheries, i.c., 38,92 / 226,671 = 17.2%, (93,555 + 18716 + 50,183 + 63,817 = 226,671)
*"Targer Discards” % is the amount of P. cod discards Largel fisheries aver the total caich of P. cod in larget { isheties, i.e., 10,339 /172751 = 6.0%. (93,555 + 18,716 + 31,169 + 28912 = 172.751)
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Ta. .25- MODEL RUN #6

Assumes Inseason Realiocation of Cod, and No Split of the Trawd Halibui Cap

Summary of Projected Outcomes of Aliernative Pacific Cod Allocations With TACs Reduced By CDQs

—

Creb Byaaich TFargel

Altemalive Toual Pacific Cod Caich Total Pacific Cod Caich Pacific Cod Discards Nuraber of Animaly Fishery

Cod Allocations In All Fisheries ln Target Fisheries Mewic Tons % of Cod MT | Halibut {Rounded (o neaesl 100} Revenue
TRW/FIX (CPACV Pot TrEwlCV_Trawi CP| Longhne  Pot Trawl CV_Trawl CP Al Targel]l AN Tarpel| Monali Bairdi ___ Oplio Red King| (§ midiions)
1995 S4/4d (none) | 53955 18716 50,183 63817 93955 18716 3169 289120 38,992 10388 17.0% 6.0%| 2,149 ] 330200 273,800 620013 15116
AL LA No Spiit 87,054 35904 53384 683241 €7,054 35094 35,629 34429 ] 38712 10484 15.8% s9%| 2318 | 429000 417,700 9,500 | $ 16899
All. 24 S4/d4(none) | 87054 35999 53,384 68324 ] 87,054 35994 5620 4429 | 38712 L1 AB4 158%  S9%| 2318 429,100 417,700 9500 |8 16899
AlLZB  54/44 (60/40) | 87,054 35994 53,384 68,324 | 87054 35994 35629 34429] 38712 11484 (sam  sow| 238N 420100 417700 9500 ks 16899
AllLZC 5444 (40/60) | 87,054 39501 64,262  $I93E| B7.054 39501 46530 20,0200 37,801 0556 (S.4% SS5®{ 2320 | 386700 437400 3900 |5 167.45
AlL2D  S444 (55[45) | 87,054 15994 53384 68324| 87,054 15994 35629 34429 | 38712 1484 15.8% S.9%| 2318 | 42900 417700 9500 |5 10899
AlL3A 4484 (none) | B7.054 47811 47381 62509 | 87054 47811 29509 28602 77,584 10332 15.4%  S4%| 2061 | 420600 305,700 10,700 | § 167.85
AlL3BE  44/54(60/40) | 87,034 47817 43,936 65934 | 87054 4781} 26,166 32,032 | 37,740 10490 54% S4%| 2040 | 431408 07400 11000 |$ 6818
AlL3C 4484 (400) | 87,054 47811 65934 43956 | 87,084 47,811 48,198 10,020 | 36739 9472 150% 49%| 2176 | 362,100 496,300 9300| s 16609
AlLID  asassis) | 87054 47811 49450 60440 | 7084 47BIL 31674 26529 37490 10,236 153%  S3m| 2074 | 414,000 504500 10600 |5 16765
AL #A 3919 (none) | 87,054 35994 53,384 68324 €7.054 8994 35629 34420 | 38,712 11484 158%  s9%| 2,018 | 429000 417.700 9506 | $ 168.99
AlL4B 59739 (60/40) | 87,054 35994 53384 68324 | 87,054 5594 35,629  34429| 38,712 11484 153%  5.9%| 2,318 429,100 447700 9,300 |$ 16899
ALAC 9909 (dom0) | 87.05¢ 38283 60483 38936 | 872,094 38,283 42741 25026 | 38,118 10878 15.6% S.6%| 2219 401,400 430,600 9,100 |$ 16799
AlL4D 909 (55/45) | 87,034 35994 53384 68324 ) 87,054 35994 35,629 34,429 [ 38712 11,484 153% S59%) 2318 | 429,100 417700 9,300 (% 168.99
AK.SA  39/59(none) | 87.054 60299 41,037 55,365 | 87,054 60,299 23227 22,445 36391  SM13  i49% 47%| 1,789 | 411700 98600 12,100 (% 166.65
AlLSB  39/59(60/40) | 87054 60299 38961  S8.441 | 87,054 60299 21,145 24524 | 36496 9210 149% 43%| 1,776 | 418300 599,700 12300 |$ 164.83
AlLSC 39759 (400) | 97.054 60299  3B441 38961 | 87054 60209 40,674  S013] 35599 8307 145% 4.3%| 1896 | 356,800 389800 10,800 | § 165.00
AlLSD 9589 (5849 | 87054 60299 43831 83971 | 87,054 60299 26027 19646 | 36,264 8,984 |48% 47%| 1,806 | 402900 97200 11900 |5 16638
AlLGA  4949(nanc) | 87,054 35994 3384 60,324 | 87084 15994 33619 34429 3872 11,484 153%  59%| 2318 | 429,000 417700 9,500 | 5 16899
AlLGB  49/49(60/40) | 87.084 35324 48951 73426 87,054 35324 31186 39,540 | 38994 11,771 i59%  61%| 2303 | 444600 415,100 2,800 | § 169.50
AILGC 4949 (40760) | 87,054 40720 68,041 48941 | 87,054 40,720 50318 15014 | 37484 10293 153%  $3%] 2321 | 371900 444,300 87005 16692
AlL6D _ 49/49{S545) | 87054 36242 54,153 ©67307] 87054 36242 36390 33411) 38648 11,419 (58% 39%| 2318 426,100 439,100  9,400]) % 103.48

Al Duscands” % is amount of P. cod discards all Gzheries (large) and non-darge1) aver the tolal caich of P. cod in all fishenes, i.e., 38,992 /226,671 = 17.2%. (91,995 + 18,756 + 50,183 + 61,817 = 226,671)
+'Target Discards" % is the amount of P. cod discards target fisheries over the toial catch of P. cod in larget Jishenes ie., 10,389 / 172,751 = 6.0%. (93,555 + 18716 + 3] 160 + 28912 = 172,75};
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Table 5.26 - MODEL RUN #6

Projected OQutcomes of Alternative Pacific Cod Allocations With TACs Reduced By CDQs:

Agsumes Inseason Reallocation of Pacific Cod, and No Splii of the Halibw Cup

Total Paclfic Cod Catchi in Non-Pacific Cod Target Fisheries

split Meltric Tons Non-Target P. Cod as Peycent of Gear Groups Total P. Cod Rank of
. TRW/FIX (CP/CV) | Longline Pt TrawlC¥_ Tiawl CP Tolal Longline Poi TrawlCV Trawl CP Total Towad
£995 Fishery S4/44 (nonc) i 19014 34,905 53,920 00% 0.0% 37.9% 54.1% 23.8%| Lowe |
Allemative 1A No Split | . 17,755 31,895 51,650 0.0% 0.0% 13.3% 49.6% 20.0% 1
ARemalive 2A 54/44 none) 1 . 17,753 33,898 51,650 0.0% 0.0% 313k 49.6% 1.1% |
Alemative 28 34744 (60/40) 1 - 17,755 313,895 31,650 0.0% 0.0% Ni% 49.6% 2.1% 1
Altemative 2C 54/44 (40/60) | . 17,73} 118 51,650 0.0% 0.0% 171.6% 629% 21.1% 1
Alemave 2D 4544 (35/45) | - 17,755 33,893 51,630 0.0% 0.0% 11.3% 49.0% 21.1% |
Altemative JA 44/54 (nane) 1 - 17,782 33907 51,690 1.0% 0.0% 37.5% 54.2% 21i% 16
Allemative 38 44/54 (60/40) 1 - 17,790 33,902 51,693 0.0% 0.0% 40.5% 51.4% 2L.t% 1?7
Alleanative 3IC 44754 (405501 ] - 17,736 11,936 51,673 0.0% 0.0%: 26.9% 72.2% AL1% 14
Allemative 3D 44754 (55M5) | 17,777 313911 51,688 0.0% 0.0% 15.9% 36.4% 21.1% 15
Altemative 4A 39739 (none) l - 12,753 31,893 51,4650 0.0% 0.0% 11.3% 49.6% FANE 4 i
Allemative 48 59739 (6/40) l - 11,755 33,895 51,650 0.0% 0.0% NI% 49.6% 21.1% i
Allemative 4C 59739 (40/60} 1 17,740 33910 51,650 0.0% 0.0% % 7.5% 21.i% ]
Alternative 4D 5939 (53M45) ] - 17,753 13,895 51,480 0.0% 0.0% 1.a% 49.5% 21.1% |
Allemalive 5A, 19/39 (none) [} - 17,8010 33,921 51,732 0.0% 0.0% 43.4% 60.2% 21.1% 20
Allernative 3B 39739 (60/40) [ - 11816 PN St 7 0.0% 0.0% 15.7% 58.0% 21.1% 21
Altemative 5C 39/59 (4060) | - 17,167 33,948 51,716 0.0% 0.0% 30.4% 87.1% 21.1% 18
Allemative 5D 319/59 (33445} 1 - 17.804 33,923 1,729 0.0% 0.0% 40.6% 63.3% 21.1% 19
Altemative 6A 49/49 (none) ] - 17,785 13,893 3] 650 0.0% 0.0% 13.3% 49.6% ZLi% I
Alterative 6B 49749 (60/40) i . 17,765 33,887 51,682 0.0% 0.0% 16.3% 46.2% 260%) 0
Altemative 6C 49/49 (40560) | - 1770 13,926 51,680 0.0% 0.0% 26.0% 6%.3% 21.1% |
Altemative 60 49/49 (53/45) 1 17,753 13,896 51,650 0.0% 0.0% 12.8% 50.4% 21.1% 1

Total catch (and bycatch of cad) of all non- arget fishezies were held canstanl with the excepiion of inshore and offahare midwaler pollock fisheries. All vaniation is due to changes in Lhe
amount of midwaler pollock flishing. Target calches af boom pallock, yellowfin, rock sols and other Hounder are thown below:

Targel Casches of Non-Pacific cod Fisheties inshore bottom pollock]  offshore boltom potlock yoliowfin sole rock sole other Raifish
Targel calch 45,044 90,106 128,180 29,215 4,843
Pacific cod bycaich 8,862 8,085 17,213 7,606 1,078




54.6 Model Runs 47 & 8 - Alternative Dispensation of Potential Halibut PSC Savings

Currently, the halibut PSC caps for both longtine and trawi gear are set in the BSAI FMP and in regulations, and could
be changed by FMP/regulatory amendment. Such a change is beyond the scope of this analysis, but could be pursued
separately. Some of the alternatives under consideration in this amendment package have the potential to result in a
reduction of overall halibut PSC mortality, depeading on the Pacific cod allocation chosen. Possible dispensation of
“saved’” halibut is discussed in this section,

For longline gear (pot gear is exempt from the PSC caps), the total amount of halibut PSC available in 1996 is 900
m, of which the vast majority (800 mt) is apportioned to the Pacific cod target fisheries. This is further spportioned
by uimester throughout the season as follows:

January 1 to April 30 475 mt
May 1 to August 31 40 mt
September 1 to Dec 3! 285 mt

Though only 2,980 mt of Pacific cod is allocated to the last trimester, any unused PSC is carried over, such that the
PSC allocaticn effects a loading of an additional amount of cod into the fall season. Although currently allocated 44%
of the cod quota, fixed gear overall (including pot gear) is taking about 49% of the quota due to reapportionment from
the arawl sector when that sector reaches its PSC cap. At that point, some additional cod is taken by longline gear,
though they become constrained by halibut bycatch as well at about 94,000 mt of cod catch. In 1995 longline gear
had 799 mt of mortality (exceeding the 725 mt cap in place for 1995), while pot gear accounted for cnly 10 mt of

mortality.

As is shown in Table 5.9, longline gear would still account for 800 mt of halibut mortality under any ailocation
aliemative, including allocation of $9% of the quota to trawl gear. This is becanse trawl gear will hit their cap and
cod will be reallocated back to fixed gear, and the longline sector will caich the same amount of fish, and kill the same
amount of halibut, under any alternative. So, no “savings™ of halibut mortality appear possible from the longline
sector, Under current regulations, the longline cap could be increased to a maximum of 900 mt, which would allow
for some increase in their take of Pacific cod.

For trawi gear, the halibut PSC mortality cap for the Pacific cod fishery is a subset of the overall traw] ¢ap in the FMP
of 3,775 mi. The amount apportioned to the cod fisheries is subject 1o change every year during the annual
specifications setting process, and was increased from the 1995 level of 1,550 mt to 1,685 mt for 1996. In 1995, the
1.550 mt apportionment was constraining and resulted in a redistribution of cod TAC to fixed gear, although trawl
gear was closed prematurely due to a miscalculation of balibut mortality. With ar increase in the overall TAC for
Pacific cod in 1996, this amount would likety be constraining. Whether the 1,685 mt will be constraining is yet to be
seen, though projections indicate that it will be. However, in alternatives which allocate 44% or less of the cod TAC
to trawl gear, the TAC is the constraining factor (Alternatives 3 and 5). Under Alternative 5, which allocates 59% of
the TAC t fixed gear, overall halibut mortality is projected to decrease to 1,969 mt, which is a 180 mt “‘savings” from
the traw! catcher vessel sector which was reduced from 788 mt to 609 mt of halibut mortality. A slight increase in
halibut mortality attributable to the pot gear sector occurs, due to the assumption that they catch any Pacific cod left
over from the other sectors. All other alternatives result in more overall halibut PSC montality than in 1995,

Assymptions About the Caich of Cod Bv Pot Gear
One of the scenarios described in Chapter 4 was an assumed relaxation of the halibut PSC caps for all sectors - this
was done to show how much halibur would be required, by each gear type, to take the overall Pacific cod TAC. [n this

case, it was necessary to make an assumption regarding the possible catch of Pacific cod by the pot gear sector which
has no halibut PSC cap. The first scenario assumed that pot gear would be able to take 25,000 mt of cod, or about
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a33% increase over their 1995 catch. This is fairly consistent with the catch rates exhibited in the first five months
of 1996. As would be expected, all of the alternatives under consideration would result in a higher level of PSC
mortality than occurred in 1995, Under this scenario, pot gear halibut mortality is fixed at 14 mt, while haliba
mortality from longline and trawl gear fhuctuates up and down respectively, depending on the allocation of cod (Table
5.27.

For example, under Alternative 2A (the cwrent split), total PSC mortality required to take the cod TAC is 2,861 mt.
Of this amount, 2,050 mt would be required by trawl gear (1,184 mt for CV and 866 for CP) while longline gear PSC
mortality is projected at 797 mt, right at their actual cap of 800 mt. Altemative 6 depicts the 49/49 split, which is what
actally ocanred in 1995; with an mcrease in the cod TAC for 1996, the longline sector would need 912 mt of halibur
moreality to realize that 49% cod share, while the trawl sector would need 1,749 mt This indicates that both sectors
will be constrained by halibut bycatch in [996.

At the extreme end of potential allocations is the 59739 (and 39/59) split - if 59% of the cod quota is ailocated to fixed
gear (Aliernative SA), that sector would need a eotal of 1,142 mt of halibut PSC, an increase of 342 mt over their 1995
allocation, and an increase of 242 mt over the maximum allowed in the FMP and in regulation. Conversely, this
particular allocation would resull in a decrease of the traw] sector's halibut PSC to 1,146 mt, down by 539 mt. The
net 'savings’ of halibut is therefore 197 mt (539 minus 342) relative to 1995. If a further subdivision of the traw] gear
cod apportionment is made 60/40 in favor of CPs, then a small addidonal amount of halibut mortality could be saved

(Alternative 5B).

A final scenario was developed to illustrate an additional level of cod harvest by pot vessels, this time up to 35,000
mt. or a doubling of their 1995 catch.  Under this scenario, the total PSC needed by longline and trawl sectors, to
harvest their respective allocations, drops by a proportional amount. As shown in Table 5.28, Alternative 5B, the
lowest total of halibut mortality required would be 2,222 mt, with 1,057 mt required by longline gear and 1,146 mt
required by trawl gear (CV and CP combined). The potential “‘savings,” calculated as in the previous example, is 282
mt in this example. In order to realize this savings, the PSC caps for both traw] and longline sectors wouid have to
be adjusted - possible methods for this adjustment are discussed betow.

; : Other Trawl Fishes

For the trawl sector overall, the setting of each target fishery’s PSC share is a trade off between the various trawl target
fisheries. If halibut are saved due to an increased allocation to fixed gear, the specifications setting process allows the
Council 10 redistribute that halibut to other trawl fisheries to allow for their fuller prosecution. Halibut PSC is
typically a constraining factor in all BSAI traw| fisheries. I this is done, then the halibut “saved™ by decreasing the
cod allocation to trawl gear are simply transferred to another traw! fishery for a net effect of zero, To date, the Council
has always distributed the full traw] halibat PSC cap during their annual specifications process, with the intra-fisheries
distributions based largely on consensus recommendation from the affected traw! industry.

R : be Lonsline Fist

An alternative, in the event an increased allocation to the fixed gear sector is chosen, would be to reduce the trawl
sector cap, either implicitly or explicitly, and increase the fixed gear cap. A reduction in the trawi cap would not
necessarily require an FMP/regulatory amendment, bus would simply mean that the Council does not fully allocate the
cap in its specifications setting process, thereby leaving PSC “on the table.” Alternatively, the cap in the FMP and
regulations could be explicitly amended downward to reflect the reduction in the amount of PSC needed for the cod
trawl fisheries. A reciprocal amendment could be implemented to increase the PSC cap in the FMP/regulatians for
the longline fishery, which would then be earmarked for longline cod, if the Council expects the longline fishery to
increase its catch of Pacific cod (alternatively, the longline cap would not be reduced if the intent is for pot gear o
capture the extra cod allocated to fixed gear).
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Ta 527 -MODEL RUN#?

Projected Outcomes of Alternative Pacific Cod Allocations Without Halibut PSC Caps for Pacific Cod Fisheries:
Assumes Poi Caich of 25,000 MT of Pacific cod Under Each Alternative

Metric Tons of Hallbut Mortadity in Pacific Cod Target Fisheries

Splil Metric Tom Percent of Halibut Monaliy in all Pacific Cod Target Fisharics Rank:
TRW/FLX (CP/CV) | Longline Pot TrawiCV _ Trawl CP Total Longhne Pot _ Trawl CV Trawl CP Towal | Low w

1995 Fishery 5444 {none) 799 10 788 533 2,149 31.2% 0.5% 36.7% 25.7% 100.0%] High |
Altanative 1A Ne Spli 831 14 1,133 828 2,806 296% ¢5% 40.4% 0.3% 100.0% 12
Aliernative 2A 54/44 (nane} 797 14 1,184 B66 2,861 27.9% 0.5% 41 4% 30.3% 1000%| 15
Alternative 2B 3444 (60/40) 97 14 1,020 990 2,821 28.3% 0.5% 36.2% 35.1% 100.0% 14
Alternative 2C 54/44 (40/60) 97 14 1,759 432 3,001 26 .6% 0.5% 58.6% 14.4% 100.0% H §
Alternalive 20 54/44 (5545) 197 14 1,208 831 1,866 27.8% 0.5% 42.0% 29.7% 100.0% 16
Aliemnative A 44/54 (none) 1,027 14 836 611 2,488 $1.3% 0.5% 33.6% 4.6% 100.0% 6
Aliernative 30 44/54 (60/40) 1,027 14 746 640 2466 41.6% 6% 30.2% 27.6% 100.0% 5
Alternative 3C 44/54 (40/50) 1,027 4 1.348 225 2613 9.3% 0.5% 51.6% 8.6% 000%) 8
Aliernative 3D 44/54 (55/45) 1,027 14 896 566 2,503 41.0% 0.5% ¥5.8% 226% 100.0% 1
Allemnative 4A 59/39 {noqe) 683 4 1,358 %93 3,048 12.4% 04% 44 6% 12.6% 100.0% LY
Alemative 4B 59739 (60/40) 683 14 1,157 1,145 2999 228% 0.5% IB6% 38.2% 100.6% 17
Alrernative 4C 59739 (40/60) 683 14 1,964 535 3,196 21.4% 04% 61.5% 16.7% 100.0% 21

ftevnative 4D %9739 (35445 663 14 1,359 99 3,048 22.4% 4% 44.6% 32.6% 100.0% 9
Altemative 5A 39/59 (none) 1,142 i4 662 484 2,302 49.6% 0.6% 2B8% 21.0% 100.0% 2
Aliernative 5B 39/59 (60/40) 1,142 4 608 523 2,289 49.9% 0.6% 26.5% 22.9% 100.0% 1
Alemnative SC 3919 (40/6D) 1,i42 14 1,142 121 2,419 41.2% 0.6% 47.2% 5.0% t00.0% 4
Altemative 5D 39/59 (55/45) 1142 " 742 424 132 49.2% 6% 32.0% 18.3% 100.0% 3
Aliemative 6A 49/49 (none) 912 14 1,010 739 2,675 M.1% 0.5% 8% 27.6% 100.0% 10
Alianative 68 49/49 (60140) 912 14 863 B35 © 2,684 5% 0.5% 12.4% 31.6% 1000% 9
Alermative 6C 49449 (40/6D) 212 14 1,553 328 1,807 32.5% 0.5% 55.3% 11.7% 100.0% 13
Altemative 6D 49/49 (55/45) 912 14 1,050 708 2,684 34.0% 04.5% 9.1% 264% 000% It
1995 halibui bycaich montaliy rates, as shown to the right in kg/mi, are used for each aliemative: 8.501 0.543 25.271 19.119
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Table 5.28 - MODEL RUN #8

Projected Outcomes of Alternative Pacific Cod Allocations Without Hallbut PSC Caps for Pacific Cod Fisheries:
Assumes Pot Caich of 35,000 MT of Pacific cod Under Each Alternative

Metric Tons of Halibut Mortality in Pacific Cod Target Flsheries

Splic Mexic Tons Percent of Halibut Monuality in all Pacific Cod Target Fisheries Rank of
TRW/FIX (CP/CY) | Longline for TawlCV  Taw CP Total Langline Pot_ TeawlCV  TeawiCP Total | Tow!

1995 Fishery /44 (nonc) 199 10 788 553 2,149 31.2% 0.5% 16.7% 25.7% 100.0%| Low=1
Alternative 1A Nu Split 786 19 1,072 % 2,661 1.6% 0.7% 40.3% 29.4% 100.0% 12
Altervmive 2A 54/44 (none) T2 19 1,184 864 2,782 256% 0.7% 42.6% 1% 100.0% 5
Aliernative 2B 54744 (60/40) N2 9 1,020 950 1,741 26.0% 0.7% 31.7% 36.1% 100.0% 14
Altemnative 2C 54/44 (40/60) Tz 19 1.759 432 1922 24.4% 0.7% 6i).2% 14.8% 100.0% I8
Alternative 2D 54/44 (55/45) 712 19 i.205 B50 2,787 25.6% 0.1% 432% 30.5% 100.0% 16
Alternative JA 44/54 (none) 942 19 836 6114 2,400 39.1% 0.8% 4.7% 25.4% 100.0% G
Aliernative 3B 44/54 (60/40) 942 19 746 680 1,386 39.5% 0.8% 31.3% 28.5% 100.0% 5
Alernative 3C 44/34 (40/60) 942 19 1,348 225 2,533 N12% 05% 53.2% 9% 106.0% 8
Aliernative 3D 44/34 (55/45) 942 19 896 566 2473 38.9% 0.8% 37.0% 2).4% 100.0% ?
Altamative 4A 59739 (none) 98 9 1,358 99 1968 20.1% 0.6% 45.8% 13.5% 100.0% 19
Altemative 4B 59/39 (60440} 59k 19 1157 1,145 2919 20.5% 0.7% 39.6% 39.2% 100,0% 17
Adrernanve 4C 59139 (40/60) Su8 19 1,964 533 3116 19.2% 0.6% 63.0% 172% 100.0% 21
Alicmative 41 59/39 (55/45) 598 1} 1,359 993 2,968 0.1% 0.6% 45.6% 33 4% 100.0% 19
Alernative SA 39/59 (nonc) 1.057 19 6472 484 2,222 41.6% 0.9% 29.8% 21.8% 100.0%, 2
Alsernative SB 39/59 (60v40) 1,087 19 609 $25 2,209 41.8% 09% 27.6% 218% 100.0% 1

tive 5C 39/39 (40/60) 1,057 1% 1,142 121 23% 45.2% 0.8% 48.3% 52% 100.0% 4
Aliemative 5D 19739 (55/4%) 1,087 19 742 424 2,241 47.1% 0.8% NI% 18.9% 100.0% 3
Alernative 6A 49/49 (nonc) 827 19 i,010 739 2,595 9% 0.7% 38.9% 28.5% 100.04% 10
Aliernative 6B 49/49 (60/40) 827 19 883 83s - 2,564 323% 0.7% J4.4% 12.6% 100.0% 9
Allermative 6C 49/49 (40/60) 827 19 1533 328 2,128 30.3% 0.7% 56.9% 20% 100 0% 13
Alwanative 6)) 49449 (55/45) 827 19 1,050 708 2,605 31.5% 0.7% 40.3% 27.2% 100.0% 11|
1995 haiibut bycatch monality rates, as shown ta the right in 1, ace used for each allernative: 8.501 0.54) 25.271 19.1)9




-

[n either case, a separate plan/regulatory amendment would need to be initiated to change the PSC caps for either the
trawl sector. the longiine sector, or both. Depending on the alternative chosen, this may or may not be seen as a
pecessity by the Council. Recall that only the more extreme allocation altematives would require such an adjustment -
it may be that mid-range altematives would allow for the Council's goals and objectives without changing the PSC
caps. If an amendment is initiated to change the caps, it is unlikely that such a change would be in place until 1998.
If analyses are itiated by the Council this surnmer, or this fall in the groundfish amendment cycle, the analyses could
be completed by the ead of 1996 or early 1997, for Council action in early to mid 1997. The time required for
Secretarial review and approval would make 1998 the target implementation year for such an amendment.

If halibut PSC mortality is reduced as a result of the cod allocation (or as a result of any other management actions
by the Council). and such reduction is not redistributed by the Council to either other traw] fisheries or to longline
fisheries, the savings wili be at the disposal of the International Pacific Halibut Commission (IPHC). The IPHC takes
into account estimated bycatch needs, subsistence needs, and the sport fishery take prior to setting the directed hook
and line quota for the commercial fishery. Reductions in any of the aforementioned areas are typically redistributed
to the commervial fishery quota The IPHC could choose to not make a reapportionment to the directed fishery of any
halibut PSC savings, but instead “bank’” the halibu in order to bolster future halibut hiomass. This would be a decision
of the IPHC, but may be influenced by recommendations from the Council.

547 Model Runs #9 & 10 - Interaction with Improved Retention and Utilization

The Council is currently developing an Improved Retention/Utilization (TIR/IU) initiative for the Narth Pacific in order
to reduce the discand and waste of groundfish. One of the four species included in this program is Pacific cod. The
[R/TU program is being analyzed as part of a separate amendment package, so a detailed examination is beyond the
scope of this analysis. However, because that program will likely be implemented in 1998, and becavse the discard
of cod has been raised as an issue in the context of gear allocations, there is considerable interest in how that program
mmay interact with the Pacific cod allocation atternatives being considered in this analysis.

in order to examine some of the implications of IR/TU, two additional model runs were developed - the basic difference
in these model runs, relative to the previous model ruas, is that an assumption is made regarding the trawl fleet's
behavior in response to a mandatory retention requirement, particularly the ‘avoidance’ response in terms of groundfish
fishexies which do oot target on cod. The fixed gear fisheries are assumed to not change, simply because all, or nearly
all, of their cod is taken in cod target fisheries. Recall that much of the discard of cod is occurring in other groundfish
rawl warget fisheries; a full retention/utilization requirement will likely cause vessels in these fisheries to avoid
caiching cod in the first place. Therefore, the two model runs make the following assumptions: (1) that catch of cod
in non-target fisheries decreases by 10%, and (2) that the catch of cod in non-target fisheries decreases by 25%.

The primary result of this change is to make more cod available to all of the cod target fisheries. Discards of cod are,
of course, ettminated for all fisheries. The original sumumary table of cod catch in target fisheries (Table 5.19), from
the core model rum is needed for purposes of comparisons to the new model run. Table 5.29 shows the summary results
of the model run which assumes a 10% reduction in cod catch by other groundfish target fisheries (again, this is the
summary of cod catch in target fisheries). Total cod catch in targets increases from 210,902 mt to 216,272 mt for all
alternatives. For purposes of further illustration, we will examine the IR/TU impacts under Alternative 2A, the current
split. and under Altenative 3A, the reciprocal, Looking at Alterpative 2A, we see that longline and rawl catch stays
the same due to the halibut PSC constraint, while pot gear realizes the entire 5,000 mt increase.

Under Alternative 3A, which flips the percentage allocations to 44% for trawl and 54% for fixed gear, both longline
and pot gear remain the same acrass both scenarios (across both tabies), while the trawl gear sectors, both CV and CP,
experience gains due to the increased amount of cod availeble to target fisheries. Keep in mind these are gains relative
to pot having an IR/IU mandate; their catch is still below that experienced under the starus quo percentage split.
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Table 5.29 - MODEL RUN #9

Assumes Inseason Reallocation of Pacific Cad, and No Split of Trawl Halibut Cap

Summary of Projected Outcomes of Alternative Pacific Cod Allocations With 10% Cod Bycatch Reduction Under IRIU

Cmab Bycaich Targel
Allermuve Total Pacific Cod Caich Total Pacific Cod Caich Pacific Cod Discards Number of Animals Fishery

Cod Allocations In All Fisheries In Target Fisheries Metric Tons | % of Cod MT | Halibui (Rounded to nearest 100} Revenue
TRW/FLX (CP/CV)] Longline Pot TrawlCV Trawl CP} Longline Pot Trawl CV_Trawl CP All  Target All Target] Mortality Bairdi Oplio Red King| ($ millions)

1995 54/dd(none) | 93955 18716  S0,183 638171 93955 IRTI6 31,169 289121 38992 10389  17.2%  6.0% 2,149 | 330200 273 300 620015 15116
Al 1A No Split 94,102 46,421 54,697 69370 | 94,112 46,421 38518 37,221 - - - - 2,510 | 489200 911,100 L1400 | § 18895
Alt. 24 54/44 (none) 9112 46,42) 34697 69370 | 94,112 46,421 33,518 17,221 - - - - 2,510 489200 513,100 LL400 | § 18895
AlL2B 54744 (60/40) | 94,112 36.42) 54697 69370 | 94,112 46,421 38518 37221 . - - 2510 | 489,200 513,100 L1400 | § 188.95
Al 2C 54444 (40/60) 94,112 49,016 63,057 58,315 94,112 49,116 46,894 26,150 - - - 2512 | 456,600 528,300 1L | $ 182.77
Al 2D 5444 (55M45) | 94,112 46,421 54697 69370 | 94,112 46,421 3ssIe 37,221 - . - - 2,510 | 489,200 513,100 11400 | § 18895
Al A +4/54 (none) 54,112 51,688 52,022 66,778 | 94,112 51688 35,331 34,625 - - 2,396 | 485400 552300 12000 § 188.44
AlLIB  44/54 (600} | 04,112 51,688 47,520 74280 | 94,132 51,688 31319 39,133 - - - - 2,368 | 499,600 554,600 12300 | § 138%7
AlL3C 44754 (40/60) 94112 51,750 71,228 47,510 | 94,112 51,750 55,081 15,329 - - - 2,511 | 424,700 543,100 10,500 | § 186.61
AlL 3D 44/54 (55M45) ] 94,112 51,688 53460 65340 | 94,112 S1,688 37273 13,184 - - - 2,404 | 480900 551,600 11,900 | & 18830
Al 44 59/39 (nane) 94,112 46,421 54697 69370 | 94,112 46421 8518 3722 - - 1,510 | 489200 513,100 11,400 | § 18895
Al 4B 59/39 (60/40) M,112 46,421 54,697 69370 04,112 46,421 38,518 37,221 - - - - 2510 489,200 513,100 11400 | 5 18895
Al 4T 3909 (40/60) | 94,112 47,799 58972 63T | 94,012 47,799 42,800 31,560 - - - - 2511 | 472,500 520900 11200 % 1884
AllL 4D 59739 (55045} | 94,112 46,421 54,697 69370 | 94,012 46421 38518 37,221 - - - - 2,510 | 489200 513,100 11400 | § 18895
All. 34 39459 (none) 94,112 65,188 45,163 60,137 94,112 65,188 28,945 21,970 - - - 2,102 | 475,800 652,800 12500 § 187.15
Al 3B 39/59 (60/40) | 94,112 65,188 42,120  63,1B0 | 54,112 65,188 25895  11.0i8 - - - - 2,083 | 485300 654,300 PO S 187.43
Al.3C  39/59 (40/60) | 94,112 65,188 63,180 42,120 | 94,112 65,188 47,002 9,928 - - - - 2213 ] 419000 643,700 12,i00| § 185.44
Alt. 3D 959 (55/45) | 94,112 65188 47385 57,945 | 94,112 65,188 1,172 25,145 - - - - 2,115 468,800 651,700 11300 § 18694
Al.6A  49M9 (none) 94,112 46,421 54,697 69370 | 94,112 46,421 38518 3221 - - - - 2,510 ] 489200 513,100 1400 & 188.95
Alt. 6B 49449 (60/40) 94,112 45847 52916 71,725 94,112 45847 36,733 39,580 - - - 2,510 | 496,100 509900 1L5C0 | $ 189.20
Al.6C 4949 (40/60) 94,112 50433 67,143 52912 94,112 50,413 30,987 10,739 - - - - 2512 | 440,600 535700 10800 | § 187.19
Alt. 6D 49/49 (55/45) 94,112 46,42 54,697 69,370 | 94,112 46,421 3,514 37,221 . - - - 25101 489,200 513,100 11400 | § 188.95

*"All Discards” % is amound of P. cod discards all fisheries (largel and non-target) over the total caich of P. cod in all figheries, i.e., 38,992 /226,671 = 17.2%. (93,555 + 18,716 + 50,183 + 61,817 = 226,671)
*"Target Discards” % is the amount of P. cod discards targei fisheries over the total caich of P, cod in target fisheries, i.e,, 10,389 / 172,751 = 6.0%. (93,555 + 19,716 + 31,169 + 28,912 = 172.751)
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Table 5.30 contains the same sets of information, for cack of the alternatives, but is based on an assumption of a 25%
redixtion in the catch of cod in other groundfish tarpets. For Alternative 2A, the total catch by longline and trawl gear
is the same as in the “base™ case, while caich by pot pear soars from 41,051 mt to 54,476 mt (again, this model
assummes that pot gear could take that amount of fish). For Alternative 3A, the results are more interesting, and show
that, while the catch of cod in target fisheries remains unchanged for the longiine sector, and increase by about 3,000
mit for pot gear, the catch by the mawl sectors increases substantially (by about 5,000 mt for CV and about 5,000 mt
for CP). In fact, the catch of cod in cod targets for both CV and CP is equal to the catch under Alternative 2A, the
current allocation percentage. In essence, this indicates that the percentage allocations could be reversed from the
current split, and each trawl sector’s directed cod catch would remain unchanged.

This finding of course is based on the assumption that IR/AU will be implemented, and that catch of cod in other targets
will be rechuced by 25% as a result, It also assumnes the current halibut PSC caps for rawl gear would remain in place.
Keep in mind that, as relatively more cod is taken in targets, the halibut bycatch associated with that caich is counted
against the PSC cap for that fishery. If those caps are reduced, as has been suggested might be possible if the rawl
perceniage is reduced, then this finding would oo longer hold true; PSC would become constraining at a lower level
of catch, and a reversal of the percentage splits would result in a reduction of the catch by trawlers in cod targets. This
general finding would hold true even if TACs for the “open access” fishery are reduced, either by biomass reductions
or by CDQ set asides; for example, if we assume a 7.5% reduction for the CDQ program, catcbes by the two awl
sectors would no longer be at the levels described above. However, if we also assumed a 7.5% reduction in the “Base
Case.” then the mumbers would ance again be comparable.

Tae altematives discussed above are presented as examples of the potential interactions between this amendment and
the IR/IU amendment, The tables presented in this section also allow the reviewer to examine the potential impacts
for the various additional alternatives under consideration. '

5.5 TAC Considerations

The preceding analysis was based on the 1996 levels of Pacific cod TAC. It is possible that the TAC for cod could
increase, or decrease i the future, and would affect the findings included in this analysis. Model Run # 5 did look at
a7.5% reduction in TACs for the CDQ program, and these results are somewhat indicative of what would occur under
the scenario of a decrease in the overall TAC; however, in thal case we also assumed a proportional decrease in the
halibut PSC caps, so it is not entiredy indicative of the potential impacts. A more relevan! assumption would be to look
at a TAC decrease while maintaining the existing PSC caps. Chapizer 2 contained projections of Pacific cod biomasss
and Acceptable Biological Catch (ABC) over the next four years, through 1999. These projections indicate a potential
20% decrease between 1996 and 1999, at roughly 5% each year. If these projections hold true, the overall TAC in
1999 could be down in the arca of 220,000 mt (compared to 270,000 in 1996).

In the siuation where cod TACs decrease, but PSC caps are maintained, longline catch share would ot be expected
1o change, unless pot gear expanded (dramatically) to the point where they actually cut into the longline share. The
trawl apporticnments would be expected to decrease proportionally to the TAC reduction; under the estimates above,
the TACS would become the constraining factor for that sector by 1999, as opposed 1o the PSC caps, under some of
the alternatives being considered (those would generally be the aiternatives which allocate 49% or less to the trawl
sector). In summary, the potential TAC reductions projected through 1999 are likely to impact the pot gear sector and
the trawi gear sector, but oot the longline sector. The impacts to the pot gear sector would occur relative to their ability
10 lake a given amount of cod TAC - at the current catch rates it wouid oaly impact them under aliernatives which
allocate 54% or less 10 the fixed gear sector.
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Table 5.30 - MODEL RUN #10

Summary of Projected Ouicomes of Alternative Pacific Cod Allocations With 25% Cod Bycaich Reduction Under IRTU
Assumes Inscason Reallocation of Pacific Cod, and No Split of Trawi Halibw Cap

Crab Bycalch Tagen
Alicmative Toal Pacific Cod Calch Toial Pacific Cod Catch Pacific Cod Discasds Number of Animals Fushery
Cod Allocations In All Fisheries In Tasger Fisheries Meuic Tons % of Cod MT | Halibut (Rounded 10 nearest 100) Revenue
TRWFIX 1CP&V[] Longhine Pol Trawl CV_Traw! CP| Longline Pot Trawl CY _Trawl CP Al Taget All Target Monality Hurdi Oplic  Red K $ millions),
1993 S4/Md(none) | 93955 18706 30083 63817| 93955 18716 A969 282 38992 10389 172% 6.0% 2,149 | 330,200 273 80 620018 15116
Al 1A Na Split 924,012 34476 52,000 64011 | 94,002 34476 38518 37,221 - - - - 2,513 | 116300 579200 12700 5§ 195.60
Al 2A 34/44 (nane) 94,112 34476 52,001 64,011 M,112 4.4 g 518 n22 - - 2,515] 516,300 579200 12,700 | § 195.66
Al 2B S4/44 (60M0) 94,112 54,476 52,001 64,011 94,112 54476 35,518 37221 - - 2,515 ] 516,300 579200 12,700 { § 19566
AlL2C 3444 (40/60) | 94112 S5364 56,307 SBALB| 94.ii) 55864 42831 31,520 - - 2,315 | 499,500 387000 12,500 | § 195.05
Al 2D 34744 (3345) | 94,112 54476 52,001 64001 94,112 54476  IBSIE 3723 - - - 2,5151 516300 $79200 12700 [ $ 19566
AlL3A 4454 (nene) | 94,112 34476 52000 64011 ] 94,012 S4476 I85E 17,22 - - - 2,55 | 516300 579200 12700 | $ 19566
AlL 3B 44/34 (60/30) 94,112 53,029 47,512 69,947 94,112 53029 34,022 41,163 - 2,534 | 333,800 47,000 13000 1§ 19629
AlLIC H54(4060) | 94,412 58497 84478 47513 94,112 S84 51,015 20703 - - - 2,317 | 467700 601,800 12,000 [ § 19390
AlLID 4454 (354%) | M T 54476 52001 6011 | 94012 54476 3851 37210 - - - - 2,315 | 316300 579200 12700 | 3 195.66
Al 4A 5909 (pone) | 94,112 34476 52000 64011 94,112 34476 38518 177221 - - - - 25151 516300 579200 12700 | §  195.66
Al 48 3909 (60M40) | 94§12 34476 52001 64001 | 94112 54476 39518 37,22\ . - . 2,515 ] 516300 579200 12700 | § 19566
At 8C 3999 (40/60) | 94,112 54,347 52,221 63,720 | M.J12 54547 318,739 36,929 - - - 2,515] 515400 579,600 12700 | § 19561
Al 4D 59739 (33M35) | 94,112 54,476 12,001 64,011 H,112 14476 38,318 37221 - - 2515 | 816,300 579200 12700 | § 195.04
Al A 39/59 (none) 94,012 65,188 46,338 58,742 | 94,4i2 65,188 13,036 3L - . . - 2,281 | 508,700 638,500 13900 | & {9464
Al 3B 39759 (60/30) | 94,012 65,188 42,120 63, 18D) 94,112 6GSI88 28610 136,346 - - - - 1,234 522,700 661,200 14200 | $ 195.06
AlLSC 39439 (40480) | 94,112 65,188 63,180 42,120 | 94,112 65,188 49709 15301 - . - 2,384 | 456,300 650,500 126001 § 193.00
AL SD 29/59 (35/45) | 94012 63,188 47,383 7913 94112 65,188 33,685 LIS - - - 2,287 | 506,100 G63E 500 13,800 | § 194.56
Al 6A 4949 (nane) MUl 54476 32,001 64,011 94,112 34,476 18518 N2 - - - . 2518 ] 516300 319 200 12700} 5 195.66
Al 6B M9 (60/40) 94,112 54,47 32,001 64,011 94,112 54476 35,5_]8 7.2 - - . - 2,515 516300 579200 1,700 ] § 19566
AllL6C  49/49(40/60) | 94,012 57,180 60397  S2916] 94,102 357,180 46923  26,1)] - - - 2,56 | 480,600 594400 123005 19447
AL 6D 49/49 (55/45) | $41i2 34476 52001 64011) 94112 54476 38,518 37221 - . - 2,515 | 516,300 579200 12700 { § 195.86

**Al Discards” % 15 amount of P, cod discards sl fisheries (larget and non-targel) oves the tokal caich of P. cod in all fisheries, i.e., 38,992 / 226 671 = 17.2%. (93,535 + 13,716 + 50,183 + 63,317 = 226,671
{*"Target Discards” % is the amouni of P. cod discards Large) fishevies over the iotal caich of P. cod in larget fisheries, i.c., 10,389 /172,751 = 6.0%. (93,555 + 18,716 + 31,169 + 28,912 = 172751)
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60 OTHER ISSUES AND OTHER APFLICABLE LAWS

This chapter contains some limited infarmation regarding regional distributional impacts, and addresses the
requirements of other applicable laws not addressed in the preceding analyses.

6.1 Community and Regional Impacts

Community and regional impacts may be predicted using the results of the model runs relative to tables in this
section. A Limited discussion of state and regional (via vessel classes) impacts is provided below:

State Impacts

The caich of Padific cod by the vessel owner's state of residence was provided in Table 3.29 of Cbapter 3. That
table reported the catch of Pacific cod in cod target fisheries for the years 1992-95. Catch distribution arong
states, in 1995, will provide a baseline for dividing carch under each of the Council's allocation alternatives. Total
catch for each sector of the industry is then broken out by state using the 1995 mates,

Table 6.1 lists the catch by state and vessel sector for each of the Conncil's allocation alternatives. Also included
in this table is the actual reported catch in 1995. The numbers reported in this section, for 1995, and those
reported in Chapter 3 are the same. Each of the allocation altematives are based on the 1995 rates. So, since
longline vessel owners who live in Alaska caught 19.94% of the cod in cod targets during 1995, each of the
alternatives in this table will give that same percentage of the cod longline totai to Alaska

Vessel owners from Washington harvest a2 majority of the Pacific cod in each sector. Under each of the Council's
alternatives, the model predicts longline vessels will harvest the same amount of cod in the target fishery.
Because the projected harvest accruing to each state is based on the same rate, the catch by state for longliners
is the same under each of the alternatives. Longliners from Alaska are projected to catch 18,761 mt under each
of the alternatives. Washingtom longliners would catch 73,563 mt, and longliners from other states would harvest
the remainjng 1,788 mt in the cod target fishery. This would seem to suggest that the Washington freezer
longliner fleet will not feel much of an impact no matter which allocation alterative is selected by the Council.

Trawl catcher vessels from Alaska reported the lowest catch of cod in the cod target fishery. Alaskan trawl
catcher vessels are projected to catch only about 6% of that seciors total. Both Washington (62%) and the other
state category (mainly Oregoa in this case) are projected to catch significantly more cod than Alaska.

The rawl catcher processor sector is primarily from Washington. About 86% of the sector's total is projected
to be harvested by vessels whase owner is from there. Alaskan trawl catcher processors are predicted to harvest
only slightly more of the remaining cod for this sector that the other states,

Vesse| Classes

Vessels that harvest cod were aggregated into classes. Each class is comprised of vessels with similar
characteristics. A complete list of the vessel classes and their definitions are presented in Chapter 3 (page 30).
Projected catch for each of the Council's alternatives is broken out by the vessel classes. Catch during 1995 was
used to calculate the percentage of each vessel classes total catch compared to the total for all classes. This
percentage was then applied to the projected total catch under each of the alternatives. The results are presented
in Table 6.2.
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Table 6.1 Toral Pacific cod caich in the larget fishery by vessel owner's stale of residence (basod on percent of siate's caich in 1995)

Altemative Alazka ) Washinglon DOther Siates

Longline Pot  TawiCV Tmawl CP] AK Tola Longline  Pal_ TeawlCV_ Trawi CP] WA Touwl Longline Pt TrawlCV Trawl CP] Other Total
1995 sysd(none)] 18,730 4,753 1,834 2,368 | 27.6B5| 73,440 9.664 19,349 24,797 127,249 i1.18% 4,299 9,986 1,742 17,818
AR IA  NoSpik 18,761 10,428 2,266 3048 | 34,300 | 72363 .96 2911 1,923 | 150,593 1,788 9430 12,340 2.2% 23.808
Al ZA S4M4(noe)| 18,761 10.423 2,266 3048 | 34,501 | 73.563 N9 23911 31,923 | 150,593 1,788 9430 12,340 2,250 23,808
AN. 2B Sdjed (50/40)] 18,761 10,425 1,266 3,048 34,500 | 73.56) 21,19 23911 31,923 | 150,59 1,788 9,430 12,340 2,230 235,808
Al 2C 3444 (sve0)| 18,761 11,33) 2,919 L848 | 34839 | 73563 23038 30.79% 19,336 | 146,749 1,788 10,249 15,892 1,364 29,293
Al 2D 54744 (3545)] 18,761 10,423 2,266 3,048 | 24,501 73,563 21,196 23911 71,923 | 130,393 1,788 9430 12,340 2,250 235,808
AR JA 44/54 (none)| 18,761 13,127 1.947 2,619 36454| 73,563 26688 20542 27,424 | 148217 1,788 11,873 10,601 1,933 26,195
AL 3B 44/54 (50M40)] 18,761 13,127 1,736 2912| 36,536 | 73,563 16,688 18,319 30,492 | 149,062 1,788 11,87 9,454 2,149 25,264
AN.3C 4454 (4000} 18,761 13,127 3,138 963 | 33989 | 73,563 26,688 33,105 10,083 | 143,499 1,788 1187 17,085 i 31,457
AL 3D 44734 (55/45)] 18,7601 13,127 2,087 2,424 36,399 73,563 26688 22,006 25,390 | 147,656 1,788 (1,813 11,362 1,790 26,412
AN 4A 59739 (none) | 18,761 10,425 2,266 3,048 34301 72,563 21,196 22911 31,923 | 150,593 .79 9430 12,340 2,250 25,808
Al 4D 59739 (60M40) 18,761 10,425 2,266 3048 | 34301 73,563 21196 13911 31,923 | 1503, 1.788 9430 12,340 2,250 25,808
Al 4C 59739 (40460)] 18,761 10,997 2,678 2,181 34,727 73,563 22358 18,252 23996 | 148,189 1,788 9947 14,580 1,691 28,006
Al. 4D 39029 (35M43)] 18,761 10,425 2.266 1,048 | 34,301 73,563 21,196 23,911 31,923 I.50.593 1,788 943 12,340 2,250 25,808
AlL SA  39/39 (nore) | 18,761 16,958 1542 207 38932| 73,563 33,6359 16,263 21,718 | 145,202 1,788 14914 9,394 L3N 26,687
AN. SB 39/5% (6ly30)] 18,761 16,555 1,417 2,247 | 38980| 73,563 33,6%9 14950 23,332 ] 143,703 1,788 14914 T.715 1,659 26,136
Al 5C 39/59 (40%60)] 18,761 16,538 2,659 520 38,495 | 73,563 334639 20096 5.441 | 140,718 1,788 14974 14479 18 31,623
Ali. 5D 39/59 (53/45)] 18,761 16,555 1,727 1,815 | 38,859 71,563 31659 18,226 19,009 | 144,457 1,788 14974 9,406 1,340 27,508
AR 6A 4949 (none) | 18,761 10,425 2,266 3.048| ¥.501] 13,563 2496 23911 31,973 | 150,39 1,788 9430 12,340 2,250 25,808
Al OB 4909 (60/40)] 18,761 10,132 2,035 3437 34385| 73,367 20600 21,682 35994 | 151,838 1,788 9,164 11,189 2,33 14,679
Al 6C 4949 (1000)] 18,761 11,666 3,160 1,405 ] 34.992] 7,563 23,718 13015 14,714 | 145,330 1,788 10552 17,204 1,037 30,580
Al 60 49749 (35045) 18,761 10,436 2.274 3.034] 34.506| 73,563 2,218 23995 31,771 | 150,546 1,788 9,440 12,383 2,239 25,850
The caich distribulion by owner's state of residence in 1995 was used to allocate calch in this 1able.
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Table 6.2 Total Pacific cod caich in the targel fishery by vesse) class (based on percent of classes’ catch in 1995)

Altemative

LH

LP

MSC

PCP THI TH2 TH3 TP1 TP2 TP3 Total
1995 54/44 (nont) 32 76,145 9,825 17,571 3419 19,501 6,249 7,748 10949 21,311 | 172,752
Al 1A No Split 40 76,870 13456 352W4 4229 24,815 791 9950 13958 24,379 | 210,902
Al 2A 54/44 (none) 40 76870 13436 35204 4,229 24815 7,971 9950 13958 24,379 | 210,902
Al.2B 54/44 (60/40) 40 76870 13456 35,2M4 4229 24,815 1.9 9950 13958 24,379 | 210902
Alt.2C 54/44 (40/60) 51 76970 14246 38,084 5445 31,628 10,151 6,448 8,835 19,046 | 210,902
Al 2D 54/44 (55M45) 40 76870 13456 3524 4,229 24,313 1.9 9950 13958 24,379 | 210,902
Alt 3A 44/34 (none) u 7718 14,326 43,617 3,637 21,974 1,075 8,548 12,053 22,452 210,866
Alt, 3B 44/54 (60/40) 30 77149 14,188 43,607 3244 19,819 6,387 9389 13,297 23,752 | 210,862
Al 3C 44/54 (40/60) 55 77,160 15,107 43,677 5,854 34,151 10,964 3,794 5020 15,102 210,884
Al 3D 44/54 (55/45) 36 77152 14418 43624 3897 2340 7,531 7990 11,228 21,590| 210,868
AlL4A 59/39 (none) 40 76,870 13456 35,204 4,229 - 24,815 797 9950 13958 24,379 | 210,902
Ali. 48 59/39 (60/40) 40 76870 13,456 35,234 4229 24,815 1,971 9950 13958 24,379 | 210902
Al 4C 59/39 (40/60) 47 76933 13,954 37,032 4996 29,112 9,346 7,141 10,727 21,015 | 210,902
AlL 4D 59139 (55/45) 40 76,870 13456 35,244 4,229 24,815 7.9M 9950 13,958 24,379 | 210,902
AlL SA 39/59 (none) 27 71507 15430 54,257 2,885 18,368 5,938 6,768 9,635 20,006 | 210,820
Alt. 5B 39/59 (60/40) 25 71506 15,349 54,251 2,652 17,093 3,330 7,266 10,371 20,776 | 210,819
Al.5C 39/59 (40/60) 46 71515 16,163 34,313 4966 29,796 9,588 2,307 3,035 13,109 | 210,838
Al 5D 39/59 (55/45) 30 77508 15552 54,266 323 20,269 6,545 6,026 8,537 18,859 | 210,824
All. 6A 49/49 (none) 40 76870 13456 3524 4229 24,815 7.9 9950 13958 24,379 | 210,902
Ali. 6B 49/49 (60/40) 36 76,838 13,200 34,31 3,838 22,608 7264 11,084 15618 26,107 | 210902
Al 6C 49/49 (40/60) s 77,007 14,538 39,136 5,894 34,143 10956 3,154 6,942 17,076 | 210,902
Alt. 6D 49/49 (55/45) 4 76871 13,465 35,268 4,244 24,897 1,997 9907 13,897 24,315 | 210,902

Vessel classes are defined in Chapler 3 of the document. The catch distribution by vesgel class in 1995 was used W allpche caich in this table.




Vessels in the longline class (LH and LP) account for about 77,000 mt under each of the allocation altematives.
This is close to the total projected longline catch. It will not necessarily equal the longline total because vessels
in the trawl classes may have also used longline gear during 1995. Vessels that were classified as pot vessels
(PCP) are projected to catch from 34,311 to 54,313 mt of cod in the cod target fishery depending on the
alernative selected.  Alternatives which allocate more cod to fixed gear result in the greatest pot vessel catch.

Vessels that were included in the medium size wawl catcher vessel class (TH2) are projected to harvest the most
cod in the trawl harvester classes. The projected catch by TH2 vessels ranges from a low of 17,093 mt under
Alternative 5B to a high of 34,151 mt under Alternative 3C. The trawl catcher processors in the H&G class
(TP3) are projected to harvest the most cod in the catcher processor class. Their catch ranges from 13,109 mt
under Alternative 5C to 26,107 mt in 6B. Fillet processors (TP2) are expected to have about half as much catch
as the TP3 vessels. The surimi catcher processors (TP 1} are expected to harvest the least cod in the cod target
fishery of any trawler processor class.

6.2 NEPA Findings

As described in Chapter 2, none of the aliernatives under consideration are likely to significantly affect the quality
of the human environment, and the preparation of an EIS for the proposed action is not required.

6.3 Executive Order 12866

None of the alternatives under consideration is expected to result in a ‘significant regulatory action' as defined
in E.O. 12866. None of the alternatives would result in an impact to the ecopomy of $ 100 million or more.
Gross revenues change under various altematives, though primarily these are distributional changes attributable
to various indusiry sectors.

6.4 Regulatory Flexibility Act Considerations

The objective of the Regulatory Flexibility Act (RFA) 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 bave a significant impact on
a substantial number of small entities, an Initial Regulatory Flexibility Analysis (IRFA) must be prepared to
identify the need for the action, altematives, potential costs and benefits of the action, the distribution of those
impacts, and a determination of net benefits.

NMFS has defined all fisb-harvesting or baichery businesses that are independently owned and operated, not
dominant in their field of operation, with annual receipts not in excess of $2 million as small businesses. In
addition, seafood processors with 500 or fewer employees, wholesale industry members with 100 or fewer
employees, not-for-profit enterprises, and government jurisdictions with a population of 50,000 or less are
considered small enrities. 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, or resulied in compliance costs that are ar least 10
percent higher than compliance costs as a percent of sales for large entities,

If 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 sector, and total number of small entities affected; and

2) Analysis of economic impacts on small entities, including direct and indirect compliance costs, burden
of completing paperwork or record keeping requirements, effect on the competitive position of small
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entities, effect on the small entities' cash flow and liquidity, and the ability of small entities to remain in
the market.

6.4.1 Economic Impact on Small Entittes

The BSAI Pacific cod fisheries are primarily prosecuted by about 40 large traw] catcher/processors, about 20
large freezerflongliners, about 65 medium sized catcher trawl vessels, and less than 200 medium sized pot .
longline, and jig vessels. All but the large trawl and longline catcher/processors would likely be considered small
entities as defined under the RFA. However, the total number of these vessels currently engaged in the Pacific
cod fisheries is less than 400, which is less than 20% of the total groundfish fleet authorized to operate in
Council managed fisheries. This number is further reduced, to less than 300, if we only look at those vessels
which actually participate in cod farget fisheries, as opposed to landing cod as bycatch in other fisheries. Many
of the allernatives under consideration have the potential to affect these small entities, some adversely and some
beneficially, depending on the allocation chosen.

In terms of significant umpact on these entities, the RFA identifies a 5% threshold value - if gross revenues would
be reduced by 5% or more the impact would be defined as ‘substantial’. In the case of the alternatives under
consideration, some of the allocation splits result in a change in the allocations 10 individual sectors which contain
small entities of greater than 5%. However, it must be noted that this change is only for Pacific cod, and therefore
mnust be viewed in the context of how much of overall gross revenues are attributable to cod fisheries vs other
groundfish, crab, or salmon fisheries. This will vary significantly across individual operations. It is likely that
only the most extreme allocation alternatives under consideration would result in a change of more than 5% in
overall gross revenues for any particular operation. Further, to the extent that such a change is possible under
the more extreme allocation alternatives, it will likely affect (adversely) less than 20% of the total groundfish
fleet. None of the altenatives under consideration will change compliance costs by 5% or more, nor do any of
the alternatives result in additional paperwork or reporting requirements.

Though the previous discussion focuses on the lack of negative impacts to the small entities involved, current
agency pohcy also recognizes that potential pogitive impacts of an action should be considered, and may trigger
a finding of significance undcr the Regulatory Flexibility Act. The Preferred Alternative does establish explicit
percentage allocations between gear types, and therefore does hold potential impacts to small entities, relative
to the No Action alternative. For example, by establishing the gear allocations, small jig vessels and small pot
and longline vessels will have access to cod fishing that otherwise may have been curtailed due to the higher
catching power of trawl vessels operating in these fisheries. This results in positive impacts to these vessels'
ability to remain competitive and to generate cash flows for their operations. However, offsetting negative
impacts may accrue to small trawl vessel operations whose catches of Pacific cod may be constrained relative to
the No Action alternalive (as discussed above, these are not considered to be significant negative impacts).
Additional, but largely unquantifiable, positive unpacts of the Council's Preferred Alternative include PSC
bycatch reductions, tncreased amounts of cod available to cod target fishenies. allowances for growth of relatively
clean fishing gears (sucli as pot gear), and overall stability within and across industry sectors,

These positive impacts, though recognized and discussed troughout the document, are more relevant to other
appiicable laws such as NEPA, Magnuson Act, and E.O. 12866; as such, they are noted herein but are not
considered directly relevant to the Regulatory Flexibility Act. In any case, it would be difficult to characterize
Lthese posilive impacts as significant, in terms of RFA criteria, nor would they be felt by a substantial number of
small enlities. Siwnilarly, and as previously discussed, no significant negative impacts would accrue to a
substantial number of small entities. In summary, this informaton supports a Finding of No Significant Impact
(FONSI) for the proposed action, and an Initial Regulatory Flexibility Analysis is not necessary.
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7.0 Preferred Alternative

The Council chose as its preferred alternative an allocation agreed upon by the affected industry groups. Under
the agreement 51% of the Pacific cod TAC in the BSAI will be allocated to fixed gears, 47% to trawl gears and
2% to jig gear. The specific provisions of the preferred alternative are shown in the box below.

Pacific Cod Allocations in the Bering Sea and Aleutian Islands

Iy TAC Apportionmments:
The trawl sector will be allocated 47% of the Bering Sea and Aleutian Islands Pacific cod TAC. The
trawl apportionment will be split between catcher vessels and catcher processors 50/30.

The Fixed gear sector will be allocated 51% of the Bering Sea and Aleutian Islands Pacific cod TAC.

The jig gear sector will be allocated 2% of the Bering Sea and Aleutian Islands Pacific cod TAC.

2) Rollovers:
On September 15 of each year, the Regional director shall reallocate 100% of any projected unused
amount of the Pacific cod allocated to jig vessels to the fixed gear vessels. ‘

If during a fishing year the Regionat Director determines that vessels using traw! gear or hook-and line|
or pot gear will not be able to harvest the entire amount of Pacific cod allocated to those vessels, then
NMFS shail reallocate the projected unused amount of Pacific cod to vessels using the other gear type(s).

3) Halibut PSC Mortality Caps:
The trawl halibut PSC mortality cap for Pacific cod will be no greater than 1,600 mt.

The hook and line gear halibut PSC mortality cap for Pacific cod will be no greater than 900 mt.

4) Review:
The Council will review this agreement at 4 years following the date of implementation.

Imbedded in the Council decision is the implied authority for NMFS to continue to make seasonal allowances of
the Pacific cod gear allocations. This authority was established with Amendment 24, and makes it possible for
Pacific cod harvests by each gear to be optimized with respect to PSC bycatch, product quality, and markets.

7.1 Decision Background

At the April meeting the Council, at the request of industry, formed a comumittee consisting of seven industry
representatives (fongline, pot, trawd, and peocessor sectors), and tasked them with negoliating an agreement which
was acceptable to ail parties involved Dave Hanson, of the Pacific States Marine Fisheries Commission and a
non-voling member of the Council, served as the facilitator. The committee members are shown below:

Mothership Trawler Bob Desautel Freczer Longliner Thorn Smith
Shoreside Trawler Fred Yeck Factory Trawler Sam Hjelle
Pot Gear Gordon Blue Shoreside Processor John Tani

Ice Longliner John Bruce
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The Committee met on May 23-24, and agreed upon the allocation of the BSAI Pacific Cod TAC eventually
approved by the Council.  The trawl sector, in a separate negotiation, agreed to split their apportionment 50/50,
between catcher processors and catcher vessels. Other provisians of the agreement would set the maximum
amounts of halibut which could be apportioned to the Pacific cod fisheries for trawl sector (1,600 mt) and to the
longline gear (900 mt), and stipulate that any unused portion of the jig fishery would be reallocated to the fixed
gear sector only. The agreement also asks that the Council review the Pacific cod fisheries after four years
following the date of implementation, but the allocation would not sunset if no action were taken by the Council.

7.2 Assessment of the Preferred Alternative

The rest of this chapter will provide a brief assessment of the negotiated agreement on Pacific Cod Allocation
in the BSAL The assessment is based on the analysis of the original alternatives in the draft EA/RIR, and uses
the same assumptions and parameters, unless specifically changed by the agreement.

Parameter Changes From the EA/RIR.

Several parameters and assurnptions used in the draft EA/RIR are changed in the assessment of the preferred
alternative. Primary among these changes are the apportionments to each gear group as well as the trawl CP/CV
split. The agreed upon allocation percentages were not explicitly discussed in the analysis, but clearly fall within
the scope of the alternarives considered. Altemative 6D in the EA/RIR, which would allocate 49% to both fixed
and trawl gears and would split the trawl apportionment 45/55 to CV and CP respectively, is the alternative which
best approximates the estimated outcomes of the Pacific cod agreement. Under that Altemative 47.9% is
projected to be harvested by trawlers with the remaining 1.1% of their apportionment reatocated to fixed gear
because of attainment of the 1,685 mt. trawl halibut PSC mortality cap.

Under the preferred alternative, the maximum amount of halibut mortality which can be allocated to the Trawl
Pacific cod fisheries is reduced to 1,600 mt. from the 1996 level of 1,685 mt. The amount of halibut allocated
to the trawl Pacific cod fishery is set in the “Specification Setting Process” by the Council in its December
meeting. While the FMP sets the total amount of trawl balibut mortality by trawlers at 3,775 mt., the Council
may set amounts for specific fisberies. In most instances the Council has followed the recommendations put
forward by the trawl sector. Under the provisions of this agreement the trawl sector agrees to recommend that
no more than 1,600 mt of halibut mortality be apportioned to the Pacific cod trawl fishery. Therefore, the
assessment of the impacts of the preferred alternative will use 1,600 mt as the trawl halibut PSC cap'.

The preferred alternative also specified a maximum amount of halibut PSC mortality which could be allocated
to the longline Pacific cod fisbery at 900 mt. Currently the BSAI FMP scts the total amount of balibut PSC
mortality for all hook and line fisheries at 900 mt. The Council usually follows the longline sector
recommenciation to split that amount among the Pacific cod and Greenland turbot fisheries. In 1996, 800 mt. are
allocated to the Pacific cod fisheries and 100 mt are atlocated to trbot. If the longline sector were to use all 900
mt. of halibut in the Pacific cod fishery, then, unless there is change in the FMP, no halibut would be available
for the turbot Ashery, and that fishery would not be prosecuted. This assessment assumes that the longliners will
continue to wish to prosecute the turbot fishery, and that only 800 mt. of halibut will be apportioned to the
longline Pacific cod fishery. The affects of modifying this assumption will also be discussed.

The preferred alternative would change the regulations regarding the reallocation of unharvested jig catches.
Currently, NMFS may reapportion unharvested jig catches to both the fixed and trawl gears proportionately to
the Pacific cod allocation. Any reapportionment of the jig atlocation would now be directed only to the fixed gear

'The preferred alternative does not include any split of the trawl halibut PSC mortality cap berween
catcher vessels and catcher processors. This was an option under the original alternatives.
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sector. In this assessment we assume that the entire jig allocation is taken by the jig fleet, as was done in the
EA/RIR. We will hbowever discuss the impacts of a potential reallocation.

All other parameters affecting the projection of catches under the preferred altemative are unchanged from the
base model nm in the EA/RIR. These assumptions are discussed in detail in Chapters 4 and 5. Specifically, we
assume that the TACs from 1996 will 2pply to each year in the foture. We also assume that catch, bycatch,
halibut mortality, and discard rates experienced by the various fleets in 1995 will apply. We also use the same
product prices as in the EA/RIR.

Projected Ouicomes under the Preferred Alternative

The projectad cutcomes under the preferred alternative are shown in Table 7.1 on the following page. Each row
of Table 7.1, shows a different measure of projected outcomes of the Pacific cod fisheries, with the exception of
Row O which shows the total catch with percentages for the 1995 fishing year. The next three rows (Rows 1-3)
show total, target, and non-target catches of Pacific cod by the four gear groups. Rows 4-6 show discards. These
are followed by Row 7-10 showing PSC mortality and catches of halibut, C. bairdi, C. Opilio, and Red King
Crab. Rows 11-15show total projected gross revenue and the reduced gross revenue in other target fisheries
resulting from bycatch in the Pacific cod fisheries. The first set of four columns show projected amounts for each
gear while the second set shows the percentages of the total for that measure.

Looking at the Row 1 in the table we see that model projects that the longline fleet will catch 94,112 mt under
the agreement. This is the same outcome projected in the EA/RIR under each alternative for this gear groups.
This result occurs because the Jongline fieet is projected to be constrained by their 800 mt halibut bycatch cap
(see row 7). The pot fleet is projected to catch 46,717 mt, which means the fixed gear fleet is projected to catch
522% of the total non-jig Pacific cod. This exceeds the fixed gear apportionment and results becanse the model
projects that the trawl fleet will be constrained by their halibut PSC cap (now 1,600 mt) before they can caich

their eatire apportionment.

Looking at the trawl catches, we see that the catcher processors catch 50% of the overall trawl apportionment
(47% x 50% = 23.5%), but the catcher vessels are not able to catch their entire allocated amount. The 3,128 mt.
shortfali is reallocated to fixed gear, and is projected to be harvested by the pot fleet. Thus the Trawl CP are
copstrained by the allocation while the Trawl CV are constrained by the joint halibut PSC cap. This difference
is a result of the higher halibut bycatch mortality rates of the trawl catcher vessels (25.27 1 kg/mt compared 10
19.119 kg/mt for trawl CPs), the assumption that non-target catches are basically unaffected by the allocation
(see row 3), and that the ratio of targets catches between catcher processors and carcher vessels will be (.9663
to 1.0, up to the point where one is constrained by the allocation.

Comparing the projected total catch percentages in Row 1 with actual 1995 catch percentage from Row 0, we
see that the Jongline catch as a percent of the TAC is projected to fall. This is because the TAC increased while
the longline catch (constrained by the halibut PSC) was nearly unchanged, The amount of Pacific cod available
to the pot fleet as a percentage of TAC is more than double the 1995 percentage of the TAC. The projected catch
by the trawl catcher vessels as a percent of TAC is expected to increase from 20.1% to 22.3%, while the projected
catch by catcher processors is expected to drop from 25.5% to 23.5%.

Row 2 shows the target catches of Pacific cod. As in the EA/RIR target catch for both fixed gear groups equal
their total catches of Pacific codl Target catches by trawler are considerably less than their totals, because of the
catches of Pacific cod in other target fisheries as shown in row 3. The allocation of Pacific cod is unlikely to
affect, in any large degree, the catches of Pacific cod in other target fisheries. This is due to the way the current
regulations define and manage target and directed fishing. Looking at the first three rows we see that the trawl
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Table 7.1 Projected Outcomes Under the Preferred Alternative

Assumes Inseason Reallocation of Non-Jig Pacific Cod,

—
Metic Tons Percent of Total
Row #) FISHERY MEASURE Lengline Pot  TrawlCV TrawlCP  Total |Longline Pot Trawl CV Trawl CP _Total
{0) 1995 Total P. Cod Catch In All Fisheries (Metric Tons) 94,163 18782 50,208 68,537 231,690| 37.7% 15% 201% 274% 952.7%
(1) Towl P. Cod Catch In All Fisheries (Metric Tons) 94,112 46717 60,322 63,450 264600 349% 173% 223% 235% 98.0%
{2) Towal P. Cod Caich in P. Cod Target Fisherics (Metric Tons) 94,112 46,717 42348 27,713 210,889 ] 446% 222% 201% 13.1% i00.0%
(3) Towal P. Cod Catch in Non-P. Cod Target Fisheries (Metric Tons} - 17,974 33,737 53,711 0.0% 00% 335% 66.5% 100.0%
(4) Towl P. Cod Discards in All Fisheries (Metric Tons) 3,552 613 9,575 26,132 39,871 89% 15% 240% 655% 100.0%
(5} Total P. Cod Discards in P. Cod Targel Fisheriez (Metric Tons) 3,552 613 3,706 3.0 11,5801 107% 53%  320% 320% 100.0%
(6) Toal P. Cod Discards in Non-P. Cod Fisheries (Metric Toxns) - - 5869 22,422 28,290 - - 207% 19.3% 100.0%
{7) Halibut Mortality in P. Cod Target Fisheries (Metric Tons) 800 25 1,670 530 2425] 330% 10% 441%  2UR% 100.0%
(8) Bycaich of C. Bairdi in P. Cod Target Fisheries {Animals) 24,622 157,345 106,754 157,181 445,902 55% 353% 239% 353% 100.0%
{9} Bycaleh of €. Opilio in P. Cod Tesget Fisheries (Animals) 75,584 382,979 25,345 27,981 507889 149% 7154% 4.2%  5.5% 100.0%
{10) Bycaich of Red King Crab in P. Cod Target Fisheries (Animals) 203 7.439 553 2,471 10,672 19% 69.7% 52% 23.2% 100.0%
|(21) Gross Revenue In P. Cod Target Fisheries (Millions} § BGLI1 $ 3893 33724 5 27.02 § 183.29| 47% 212%  203% 147% 100.0%
(12} Reduced Gr. Rev, in the Directed Hulibui Fishery (Millions) $ 232 % 007 $ 450 3§ 223 5§ 9.a92| 254% Q8% 493% 24.4% 100.0%
{13} Reduced Gr. Rev. in the Directed Crab Fisheries (Millions} $ 023 % 153 §$ 076§ 115 § 367 62% 41.7% 20.6% 31.4% 100.0%
(14) Reduced Gr. Rev. in Ihe Pollock Fisheries (Millions) $ 135 %3 002 8§ 673 8 428 § 1239 109% 0.1% 3543% M.6% 100.0%
(15) Reduced Gr. Rev, in All Directed Fisheries {(Millions) $ 390 § 162 $1199 § 766 F 2517] 155% 64% 47.6% 304% 100.0%

2) Row 0 percentages show catch as a percent of the 1995 TAC which was 250,000 mt.
3} Row 1 percentages show projected catch as a percent of the 1996 TAC, which is 270,000 mL.

Notes: 1) Assumptiona regarding calch, bycalch, and discard rates 85 well a5 revenue per ton are the same as used in the EA/RIR/IRPA,
and are found in the foomnotes of Table 5.2-5.17 on pages 121-136.
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CP group takes a greater amount of their total Pacific cod as bycatch in the other target fisheries, than they catch
in the target fisbery. The opposite is true of the maw] CV group.

Rows 4-6 show discards of Pacific cod in total, in Pacific cod target fisheries, and in target fisheries for other
species. The greatest amounts of discards of Pacific cod are projected o occur in target fisheries for other
species. The discards in non-Pacific cod target fisheries are largely unaffected by the alternatives. (See Table
5.8 in the EA/RIR on page 127 for a comparison.) The lower discard rate of the longliners results in fewer
discards than either of the trawl groups even though target catch by the longliners exceeds the combined trawl

target catch,

Row 7 shows the projected halibut PSC mortality under the preferred alternative. Overall, 2,425 mt of halibut
mortality are projected. This represents a savings of §2 mt over Alternative 6D in the EA/RIR the alternative
which mast closely resembles the preferred. The savings are due to the 85 mt reduction in the halibut PSC cap
for the trawl group. Increased pot caiches results in an additional 3mt of halibut mortality. The trawl CVs take
44.1% of the halibue in the Pacific cod fisheries, more than twice the percentage taken by the catcher processors.
This is a result not only of their higher bycatch rate but also relative size of the target fishery.

Row 8-10 show the projected bycatch of crab. As noted in the EA/RIR the pot vessels have generally higher
bycatch rates of crab any other gear. This is particularly true of C. opilio and red king crab. Reliable information
is unavailable regarding the mortality of crab taken as bycatch, and therefore the information in the table may not
be a compiete indicator of impacts of the preferred altemative on crab stocks.

Row 11 shows the projected gross revenue under ihe preferred altemative. Gross Revenue per ton of target
fishery estimates were calculated in Chapter 3, of the document. As indicated there, gross revenue is only part
of the net benefit equation. By itself, gross revenue is poteatially misleading as an indicator of impacts. None-
the-less, we have included this information as well as estimates of reduced gross revenue (Opportunity costs), in
order to allow comparisons to other alternatives in the EA/RIR. As noted in carlier chapters, there is little
variation in gross revenue projecrions across the alternatives.

In general it appears that the preferred alternative wili allow for expansion of the pot fleet, with only minor
impacts on the other sectors of the industry. Overall halibut mortality is reduced, as are Pacific cod discards.

Projected Outcomes Under the Preferred Alternative With Changes in Selected Parameters

The following section show projected outcomes using the preferred allernative as a basis, but with changes in
selected parameters. In this section we will briefly discuss changes to the longline halibut cap, and the
reallocation of the un-caught jig apportionment. We will also examine the affects of potential changes to the
Pacific cod fisheries outside of the allocation. These include implementation of CDQs, changes in the Pacific cod
TAC, changes in the trawl harvest vessel bycatch rate, and changes in the bycatch of Pacific cod in other
groundfish target fisheries as a result of the Improved Retention / Improved Utilization issue.

Reallocation of the Uncaught Jig Apportionment: In 1995 the jig catch of Pacific cod was approximately 600

mt This represented just over 0.2% of the 1995 TAC. Under the preferred alternative NMFS will realiocate to
the fixed gear sector that part of the jig apportionment which is unlikely to be harvested by the jig gear group.
If it is assumed that jig gear will account for 0.5% of the TAC in the future, then we can project that 4,050 mt
may be reallocated to fixed gear (given the assumption of a 270,000 mt TAC for Pacific cod). Since the longline
gear group is constrained by their 800 mt halibut cap, we project that the entire reallocation would be available
for harvest by pots. This would bring the potential pot total up to 50,767 mt.
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Increase the Longline Halibut PSC Mortality Cap to 900 MT. No more than 900 mt. of halibut PSC may be

apportioned to the fongline sector for use in the Pacific cod fishery. If 900 mt were allocated to the longline
Pacific cod fishery, and the longline bycatch rate was constant at 1995 levels (8.501 kg/mt.) then the target catch
of the longline gear would be projected to increase to 105,876 mt. This would result in a decrease of Pacific cod
available for harvest by pot vessels to 34,952 mt., still well above the current catch totals. Additionally,
increasing the Pacific cod longline cap to 900 mt of halibut mortality would eliminale the directed fishery for
Greenland Turbot with longlines, unless an FMP amendment increasing the overall longline halibut cap were also
implemented. Catches by the trawl groups would not be directly impacted.

Impiementation of CPOs, The Council’s License Limiiation Program, if approved hy the Secretary of
Commerce, includes a CDQ program which would allocate 7.5% of all groundfish and crab TACs, and PSC caps,
to communities in Western Alaska CDQ allocations would not be subject to the gear split under the Pacific cod
allocation. 1t is anticipated that the CDIQ program could be implemented by 1998. Allocating 7.5% of the 1996
Pacific cod TAC to the CDQ program would leave 249.750 available for the fixed, trawl, and jig apporttionments.
The longline halibut cap would be reduced 10 740 mt., and the trawl cap reduced to 1,480 mt. Trawl CV catches
are projected to equat 57,568 mt, with 39,818 mt. taken in targel the target fishery. Trawl catcher processors are
projected to catch 24,780 mt. in the Pacific cod target fishery, and 58,961 mt. overall. Longline catches are
projected to total 87,054 mt before being constrained by their balibut PSC cap. The pot fleet would have 41,442
mit available to it, prior to any reallocation of the unharvested jig apportionment.

cul : t, In order to estimate just
how much hahbul would be uccded to prosccutc thc Pacific cod target ﬁshenes under the preferred alternative,
we ran Lhe model without halibut as a constraint on cateh. We also make the assumption that pot catch will be
35,000 mt. (A similar run of the model for the original alternatives was discussed on pages 149-153 of the
EA/RIR.) In this scenario longline catches of Pacific cod would total 102,700 mt. with 873 mt, of halibut PSC
mortality. Trawl catches would be constrained by the apportionment at 63,450 mt for each groups. Halibut PSC
mortality by the Trawl CV in the Pacific cod fishery would total 1,150 mt, while the Traw| CP halibut mortality
wouid be 530 mt. From this information we can infer that the trawl CV group would ueed an additional 8¢ mt
of halibut in order to catch their 50% of the Traw! apportionment, given 1995 bycatch and mortality rates.

A Reduction In The Trawl CV Halibut Bvcatch Rate, In the previous section we noted that an additional 80 mt.
of halibut mortality would be needed for the trawl CV group to harvest their full apportionment. Trawl CV

harvests could also be increased through a reduction in their halibut bycatch. [f the Trawl CV group were to
reduce their halibut bycatch mortality to 23.53 kg./mt. (a 7% reduction), then they would be able 10 catch their
full apportionment of 63,450 mt. Under this scenario the overall trawl halihut mortality would remain at 1,600
metric tons.

. C : ; [U). Under IRIU it has heen
assumed rhat Lhc bycatch of Pamf ic cod in other trawl Larget fisheries would be reduced, as vessels would have
greater mcentives to avoid unwanted species. Such a bycatch reduction will obviously decrease the amount of
non-target catches of cod, increasing the amount available to be used in target fisheries. Because the rawl catcher
processors have the greatest amount of non-targer Pacific cod caich, they would stand to gain relatively more
target catch than would the trawl cacher vessels. In other words, bycatch reductions under IRIU would tend to
increase overall target catches of Pacific cod, but this increase would all go to the catcher processor tleet at some
expense to the trawl catcher vessel fleet. Table 7.2 below sbow total, target and non-target catches of the two
trawl groups under five bycalch reduction scenarios: the base preferred altemative, a 7% reduction, a 14%
reduction, a 21% reduction, and a 28% reduction. These reduction numbers were chosen because a 21%
reduction in Pacific cod bycatch in other groundfish trawl target fisheries results in the maximum trawl target
catch artainable, given the halihut bycatch rates, the 1996 TAC, and the other assumptions of the model.
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Table 7.2

Bycatch Pacific Cod Catch Under the Preferred Alternative
Reduction Trawl Catcher Vessels Traw! Processor Vessels
Amount Target Non-Target Total Target Non-Target Totai Target Ratio
Base 42,348 17,974 60,322 27,713 35,737 63,450 0.6544
7% 40,422 16,700 57,122 30,258 33,192 63,450 0.7485
14% 38,498 15,425 53,923 32,802 30.648 63,450 0.8520
21% 36,575 14,150 50,724 35,343 28,105 63,448 0.9663
28% 36,575 12 871 49,446 35,343 25.565 60,908 0.9663

The results of an “IRIU Pacific cod bycatcb reduction” may be somewhat counter-intuitive. With a 7% bycatch
reduction, CV target catches drop by 1,926 mt, while CP target calches are projected 1o increase by 2,545 mt.
Overall trawl target catches therefore increases by 619 mt. Total Pacific cod catch by the rawl CP group is
projected to be constant at 63,450, i.e., 50% of the raw] apportionment. Total caich by the catcher vessels is
reduced to 57,122 mt. Thus 3,200 mt. additional Pacific cod will be available o pot vessels. These “counter-
intuitive” projection results from the highex relative bycatch rates of the trawl CV sector and the assumption that
until constrained by the groups apportionment of Pacific cod, targel caiches occur at a CP/CV ratio of 0.9663
to 1. Projections with the assumption that bycatch of Pacific cod decreases by 14% show an increase in the
overall trawl target catch of 1,239 mt. Pacific cod available to pots increases by 6,399 from the base scenario.
With a 21% bycatch reduction, the target catch ratio of traw] CP to trawl CV reaches 0.9663, and the trawl target
catches are projected to hit the halibut PSC cap at the same time as the Trawl CP apportionment is reached.
Bycatch reductions beyond 21%, are not prjected to further change trawl target cawches, and affect only the
bycatch of Pacific cod in other trawl target fisheries, Target catches by the trawl fleet under this percentage, with
the IRIU assumptions, are not negatively impacted relative to their taret catch under the current (54/44)

percentage split.

Changes In the Pacific Cod TAC. The EA/RIR indicates that future Pacific cod ABCs and therefore TACs are
projected to decrease through 1999. In light of the possibility that TACs may change we examined the effects
of both lower TAC and of higher TACs.

Higher Pacific cod TAC result in greater amount available to the pot fleet but because the longline fleet is
constrained by their halibut bycatch, their Pacific cod catch is unlikely to be affected. For the trawl sector, higher
TACs result in the same type of impact as a reduction in Pacific cod bycatch discussed above. Because of the
assurnption that trawl target catches will occur a ratio of 0.9663 mt. of CP target caich for every 1.0000 mt of
trawl CV catch until one group is constrained by the apportionment, increases in the TAC are projected to benefit
the catcher processors at some cxpense to the catcher vessels. This will hoid up to the point where target catches
equal this ratio. This occurs with a Pacific cod TAC of 302,417 mt. At that leve!l target catches of Pacific cod
by the trawl CV group are projected to be 36,575 mt., with trawl CP target projected to be 35,343. These target
amourts are the same as projected with a 21% bycatch reduction above. With this TAC, Trawl CVs are projected
to caich 18% of the total Pacific cod TAC with the Trawl CPs projected to catch 23.5% of the TAC. Under this
scenario the pot fleet would have 76,628 mt available.

According 1o the EA/RIR, lower TACs in the future are much more likely than higher TACs. As TACs decrease
the projected trawl split becomes closer to 50/50. This is because all reductions are assurned to be felt in the
target fisheries, rather than in the bycatch of Pacific cod in other groundfish fisheries. Ata TAC of 262,420 mt.
we project that the trawl CV total catch will be equal to the total catch of the rtawl CP group at 61,669 mt. At
that level CP target catches drop by 1,786 mt to 25,928 mt., while CV target carches drop by the to 1,789 10
43,698 mt. (The ratio of the decrease is a 0.9663 to 1.0000.) At this TAC, the trawl halibut PSC cap is attained
as well as the trawl apportionment. Further TAC reductions will continue to yield a S0/50 trawl split and
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attainment of the 47 % trawl apportionment, and they are also projected to reduce the amount of halibut mortahity
in the wawl fisheries. i.e., the 1,600 mt. rawl halibut mortality cap will not be artained.

Summary and Conclusions

The negotiated preferred alternative (47/51) would, on paper, reapportion 7% of Pacific cod TAC from the trawl
sector to the fixed gear secior, The agreed upon aliocation more ciosely matches what currently occurs in the
Pacific cod fisheries (about 49/49) than does the existing apportionment (54/44). Because the atlocation takes
place at the beginning of the year rather than through in-season reallocalion, it is more likely that the full Pacific
cod TAC will be taken. In other words, the trawl sector is more likely to take their entire atlocation of Pacific cod,
possibly eliminating the need to reallocate cod to the fixed gear sector later in the year. A greater assurance that
Pacific cod will be available to the pot fleet will likely mean more pot vessels will enter the fishery, thus providing
a “safety net” for displaced crab vessels. Any inseason reallocations that would occur (other than from the jig
allocation) are projected to come from the traw] catcher vessel apportionment. This is a result of their higher
halibut bycatch rates, and greater reliance on Pacific cod as a target. If the TAC is reduced because of smaller
ABCs, it is more likely that the traw] catcher vessels will take their entire apportionment.

In arriving at the negotiated agreement, several issues were considered, including halibut PSC impacts, cod
discards, growth potentiat for the pot gear sector, and relative stability across and within the affected industry
seclors. The preferred altemative, due to a slight reduction in the rawl atlocation coupled with a limit of 1600
mt of balibut PSC, reduces the the totat amount of halibut mortality from the cod fisheries, relative (o the status
quo. Under the assumption of an IR/IU program, discards of cod would obviously be reduced to zero (or nearly
0}, whether taken in target or non-target fisheries, and whether taken by fixed or trawl gear. The assumption
of an IR/TU program, and its attendant incentives, also means that more of the cod would be taken in cod target
fisheries, as opposed to being taken as bycatch in other groundfish rawl fisheries. This leads to a secondary, yel
significant impact of the Preferred Alternative - the amount of cod taken by the trawl sector 1g cod target fisheres
is not adversely impacted by the reduction in their overall allocation, relative to the amount currently being taken.

This is important in that the negotiated percentages, under this scenario, allow for an increase in the fixed gear
allocation, and a growth buffer for the pot gear fleet, without negatively affecting the amount of cod taken in rawl
cod target fisheries. Achievement of Lhis compromise maintains a stability within the industry overall, in terms
of relative harvest share and absolute tonnage of cod taken by each sector, while allowing for expansion of the
pot gear harvest.
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T FISHE 8 2

A person, partnership, corporation or joint venture who processes or custom
processes a fisheries product or fisheries resource in any way in the State of
Alaska for subsequent sale is a fisheries business. A person, partnership,
corporation or joint venture who transports an unprocessed fisheries resource
out of the state's taxing jurisdiction for subsequent sale or processing is aiso

a fisheries business. Persons or businesses who may come under this category
include, but are not limited to:

Canneries

Cold storages

Commercial fishermen who process their cateh

Custom pracessors '

Fish buyers, processors or fishesmen who transport unprocessed products
out of the taxing jurisdiction of the state

Freezerships

Procassing plants ‘

Supermarkets and meat markets that buy unprocessed resources directly
from fishermen and process them for sale to the public.

Sl

WHAT IS PROCESSING?

Processing is any activity which modifies the physical condition of a fisheries
resource. Thisg activity includes but is not limited to butchering, freezing,
salting, cooking, canning, beheading (except for shrimp), dehydrating or
smoking. Not considered processing is an activity performed by the fishermen
licensed undar 43.75.017 to preserva the fish, such as gutting, gilling, stiming
or icing.

There are numerous permits and licenses that may be required. L:stedhereare
only the requirements of the Department of Revenue.

1. If you are'buying a fisheries resource from a fisherman:or-hiring goy
processing employees, you will needinsubmltaﬁOOOOPmnary Flsh
Buyer/Processor for each location you will be buying fish-ar having
processing empioyees. Refer to the attached information packet on
Surety Bonding.
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continued

Before engaging or attempting to engage in a fisheries business, a person
or company shail first apply for and obtain an Alaska Fisheries Business
License for each location of operation. Failure to obtain this license prior
to processing may resutt in an assessment of a civil penalty of $5,000.
The application must be accompanied by a $25.00 license fee plus
security for the estimated fisheries business taxes.

To determine the estimated tax you must first indicate the total value of
the fisheries resources you expect to process, have custom processed
or transport unprocessed out of the state.

Once a total value is determined, this must be muttiplied by the applicable
tax rate which will give you the amount of your estimated fish taxes.
This must then be secured by one of the following methods:

a: Prepay the total estimated. tax.

b. Secure a fisheries business tax bond for twice the est:rnate

c. Obtain a Time Certificate of Deposit (TCD) in the amount of the
estimate.
Obtain a Letter of Credit (LOC) for the estimated amount.
Provide proof of real property located in Alaska, owned by the

applicant, the lienable value of which is at least three times the
estimate. A title search, cumrent within 30 days of the application,
and a cumrent property tax assessment notice or appraisal must
accompany the application.

f.  If the applicant purchases salmon for export in the round, the
amount of security must hq $50,000 using ane of the methods

above.

NOTE: .Non-residents must file-a non-resident affidavit form on or-
before June 2 of each license year. Any application taxes
(other than fisheries taxes) which may be due must also
be secured at this time.



V.

V.

vi.

WHAT ARE THE TAX RATES?

There are different tax rates which are dependent upan the type of processing
facility and the type of resources processed. These rates are as follows:

Established Commercial Fishefies

Floating 5.0%

Salmon cannery/shore based 4.5%

Shore based 3.0%
Developing Commercial Fisheries

Floating 3.0%

Shore based 1.0%

WHAT IS A DEVELOPING COMMERCIAL FISHERY?

The 1979 iegislative session allowed for a reduced tax rate to be paid on
developing fisheries resources. This reduced tax rate was established to
encourage fishenes businesses to purchase or catch and process fisheries
resources that were under-utiiized in the watars of the State of Alaska.

The Department of Fish and Game establishes the developing commercial -
fisheries list annually. This list.is used by the Depariment of Revenue to
determine tax liability. If a fisheries business claims a fisheries résource on
the Alaska Fisheries Business Retum as a developing fishery, the tax rate is
two percent less in each case.

- -
I~

Effective January 1, 1984, AS 43.75.280(11) was repealed and reenacted:
to read:

(11) value means (A) the market value of the fisheries resource if the
taking of the fisheries resource is done in company owned or company: = ..-
subsidized boats operated by:employees of the company ar in boatwe.= - sz

that are operated under lease-to or from the company or other™ - =& v omes wi -

arrangement with the company and if the fisheries resource is .
delivered to the company: in this subparagraph, "company” means a -
fisheries business, a subsidiary of a fisheries business, or a subsidiary -

of a parent company of a fisheries business; or (B) for fisheries - -
resources other than those described in (A) of this paragraph, the - :
actual price paid for the fisheries resaurce by the fisheries business to the .
fishermen, including indirect consideration and bonus amounts paid for
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(11) (B) continued

fuel, supplies, gear, ice, handling, tender fees, or delivery, whether paid
at the time of purchase of the fisheries rescurce or tendered as a deferred
or delayed payment;in this subparagraph, "delivery” means

(i) transportation of the fisheries resource from the boat or vessel on
which the product was taken to a tender; or (i) if a delivery was not to

a tender, transportation of the fisheries resource from the boat or vessel
on which the product was taken to a shore based facility in which
delivery of the fisheries resource is normally accepted.

Any person, partnership, carparation or joint venture who obtained an Alaska
Fisheries Business License must file the Alaska Fisheries Business Retumn
indicating their activities for the previous calendar year. {f you did not obtain

a fishenes ficense but operated as a fisheries business, you stil! must file the
retum. - -

-l 8 5 4k ol bl

o®

1.

Name of the taxpayer -

Mailing address

Location of operation

Fisheries business license number

Federal employer number (EIN) or social security number (SSN)

Daytime telephone number .

Year for which tax retum is repoiting

Value of fisheries resources processed during the license year, by
of fisheries business, species and pounds

Names of developing commercial fisheries resources processed '

Name of fisheries business which first actually and physically processed

the fisharies resources or which sold or processed the fisheries resources

outside the taxing jurisdiction of Alaslm

Tax Canulatlon

DUE?

The retum and payment are due on or before March 31 of the year foliowing the
previous calendar year activities.
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XIi.
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T ING AN UNPROCE P

Alaska Statute 43.75.100 states that the fisheries business which transports an
unprocessed fisheries resource out of Alaska's taxing jurisdiction must pay

the Fisheries Business Tax. The tax is based on the floating fisheries businesst
rates unless the fisheries business transporting the resource out of the state
can substantiate that the resource was processed or sold to a shore based
facility out of Alaska's taxing jurisdiction.

WHEN IS PROCESSING OF ROE AND OTHER BY PROQUCTS SEPARATELY
TAXABLE FROM THE FISH CARCASS?

If roe and other fish by products are processed by the same fisheries business

which purchases the resource in the round and also processes the carcass, the
processing -of the roe and by products are not separately taxed. if the roe and
fish by products are separated from the carcass and transferred or sold

separately then the roe and by products are taxed separately. R is the
separation of the roe or other by products which creates the separate taxation.

A custom processor is Hable for the tax if he -custom processes a. fisheries
resaurce for someone who has not been licensed as a fisheries business.

ARE ADDITIONAL PAYMENTS TO FISHERMEN TAXABLE?

Tax on additional payments (bonus payments) made to fishemmen for fisheries
resources purchased in the previous year are taxable under AS 43.75.

if your company makes additional payments to fishermen after you have filed
your fisheries business retum, then you must complete and submit form

04-585, fisheries business tax report of bonus or additional payments. The
report and payment of the tax are due no (ater than the last day of the month
following the month the payments were made. |f you make additional payments
to fishermen before filing your Fisheries Business Retum, then you should
include those payments as part of the values reported on your retum, - :



XIV. EXTENSION OF TIME YO FiLg?

An application for Extension of Time to File must be completed and submitted
to the Depariment by March 16. Since an extension of time to file does not
grant an extension of time to pay, the applicant must pay the estimated tax
amount with the extension form. A period of 30 to 180 days may be granted for
filing.

Xv. ARE THERE ANY TAX CREDITS AVAILABLE?
There are two tax cradits which can be applied to your tax liability:

1. AW. "Winn" 8rindle Memonial Scholarship: A fisheries business
is entitied to a credit of not more than 5 percent of the business
tax liability for contributions made during the tax year to the
scholarship account. A tax credit may not be for more than 100
parcent of the contribution.

2. Education Credit: A taxpayer is allowed a credit for cash
contributions accepted for direct instruction, research, and
educational support purposes, including library and museum
acquisitions.

Contributions accepted for endowment purposes are also eligible
for the credit. The confribution must be glven to an accredited,
nonprofit, two or four year coliege or university fourdation in
Alaska, either public or private. The credit is imited to 50 percent
of contributions of not more than $100,000; and 100 percent of
the next $100,000 of contributions, not to exceed $150,000.
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FY 95 in Retrospect

FY 95 shared taxes and license fees
($24,869,500) increased 22% over the
total shared in FY 94 ($20,342,800),
primarily due to increased collection of
fisheriee business taxes and first-year
coliection of fishery resource landing
taxes. Department of Revenue
disbursed FY 95 shared taxes and feee
to 119 eligibie municipalities. Over the
past five fiscal years, FY 91 through FY
95, the Department has shared
approximately $108 million to local
govemments.

Significant changes in shared taxes and

fees over FY 94 are summarized below.

- Fisheries Business Tax - Shared
fisheries business taxes increased
$2,256,000 over FY 94 because of
increased fisheries business tax
collections which refiect higher
harvests and prices paid for salmon
during calendar year 1994 (fishenes
business taxes for that year wemn due
March 31, 1995). Shared fisheras
business taxes for Saint Paul have
risen significantly over the past five
fiscal years to an all-time high of $2.5
million for FY 85. The increases are
a result of Saint Paul's harbor
development, completed In 1990,
which has lead t¢ three processors
locating fagilities in that community.

- Fishery Resource Landing Tax - The
fishery resource landing tax took
effect January 1, 1994. Calendar
year 1994 tax returns were due June
30, 1995. First-year collection ot
landing taxes resulted in about $2.9
million subject to sharing. Due to
pending litigation regarding the
constitutionality of the landing tax, it is
undetermined at time of publication

Lo

whether 1o share with municipalities or
escrow taxes until the outcome of
litigation. Unalaska (Dutch Harbor)
wifl be the primary benefactor of the
shared landing tax program with
approximately $2.5 million, or 87% of
total shared landing taxes.

Aviation Motor Fuel Tax - Shared
aviation motor fuel taxes increased
over FY 94 because of increased
aviation activity, greater compliance
toward reporting aviation fuel sales,
and amended retums filed by an
aviation fuel dealer to refiect a
correction in their reporting method.
Sitka relinquished ownership of its
airport and retumed K to the state
effactive Juty 1, 1994. The small
amount of aviation fuel tax shared to
Sitka represants June 1994 fuel sales
which were reported in Juty 1994,

Liquor Licensse Fees - Shared liquar
licanee feas stabilized to pre-FY 94
levels. The amount of shared liquor
feés had increased for FY 94 becauee
of statutes enacted in 1993 (Ch 63
SLA 93) which authorized biennial
renewal of liguor licenses beginning in
1994. In transition to biennial
licensing, half of liquor licensees filed
a 1994 renewal application for a one-
year period while the other half filed
for a two-year period. As a result, the
Department experienced a one-time
increase in collection and sharing ot
liquor license fees for FY 94,

Amounts shared for the other tax types,
coin-operated device, slectric

cooperative and telsphone cooperative,
were relatively unchanged from FY 94.

Department of Revenue
Shared Taxes and Fees FY 95 Annual Report



Table 1 - Summary of FY 85 Shared Taxes and Fees

Fighery Rgsource
Landing
Fiahrios Business 1%
%
Electric Coaparaiive
5%
Telaphone Cooperative
~
N -- Prior Year Comparison --

R 2 ¢ 3 HEY T T TS

Share % of mm % of Share ! ol
Tax Type Amount  Tolal Amount  Tolsl Amount  Tolal
Fisheries Businesas $18,800,221 8% 318.344.252 80% $20,895823 7%
Fishery Resource Landing 2,892 601 1% - N/A NA NA NA
Electric Cooperalive 1,265,114 5% 1,251,23 8% 1,208,324 5%
Telephone Cooperative 1,021,559 4% 1,249,350 8% 861,372 4%
Liquor License Fees 800,225 4% 1.340,800 T% 864,475 4%
Aviation Mator Fuel 142,794 1% 109,852 1% 116,798 0%
Coin-Operaled Device 47,015 0% 47,161 0% 48,289 0%
Total $24,869,520 100% $20342,746 100% $24,013178 1
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Fisheries Business Tax
AS 43.75.130

Descripti
AS 43.75.130 provides that 50% of
fisheries business taxes be shared with
muricipalities where fishery resources were
processed. Taxes are shared as follows.

If processing occurrad within an
incorporated city not located within an
organized borough, 50% of the tax
collected is shared with the city.

It processing occurred in an incorporated
city iocated within an organized borough,

25% of the tax collected is shared with the. .

city and 25% with the borough.

if processing occurred at a location within
an organized borgugh but not within an
incorporated city, 50% of the tax coliected
is shared with the borough.

For those citias located in an organized
borough incorporated after Juna 16, 1987,
the percentage of taxes shared with the
city and borough is prorated as follows:

Tax CRy Borough

Year Shams _Share Total
1 45% 5% 50%
40%  10% 50%
35% 15% 50%
0%  20% 50%
25%  25% 50%

r-llﬁll\)

It processing occurred in the unorganized
borough, 50% of the tax is shared with
municipalities statewide through an
allocation program administered by
Depariment of Community and Regional
Affairs (DCRA). The amount of FY 95
fisheries business tax subject to allocation
by DCRA was $849,798.

Shered Taxes and Fees Overview
Sharing Cyvle

The Department disburses shared amounts
to cities and boroughs every August based
on taxes collected during the preceding
fiscal year,

FY 95 Statistics
Tax Sharsd $18.600,221
Number of Municipalities 55
Fishery Resource Landing Tax
AS 43.77.060
Description

AS 43.77.060 provides that 50% of fishery
resource landing taxas be sharad with the
municipality whene fishaery resources wers
landed. The mechanics for sharing landing
taxes are the same as fisheries business
taxes, except that the proration applies to
boroughs incorporated after January 1,
1994. Note that taxas are shared only on
the 3% portion of the 3.3% landing tax rate.

It landings occurred in the uhorganized
borough. 50% of the tax is shared with
municipalities statewide through an

" 2-7 "allocation program administered by DCRA.

The amount of FY 95 fishery resource
landing tax subject to ajiocation by DCRA
was $89,195.

Sharing Cycle

Amounts are sharable annually and are
based on taxes collected during the
preceding fiscal year.

FY 95 Statistics
Tax Sharable $2,892,601
Number of Municipalities 10

Department of Revenue
Shared Taxes and Fees Annual Report
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Table 3 - Shared Taxes by Municipality

Fishary Other
Fisheries Resourcve - Sharec! Taxss
Business Tax Landing Tex ;  {Reler ko Tuble 4) Tatsl

Municipaiily

Anchorage $ 136,880 $ 0 $1,172,157 $1,309,046

Junpau 83,189 0 121,804 204,073
_Sitka 733,701 0 22,891 756,692
Totsl Municipalities 963,750 0 1,316,952 2,270,711
Borough

Aleutians East 1,179,272 3641 0 1192913

Brislol Bay 2,875,428 o . 62,789 2,738,217

Denali 0 0 22,617 22817

Fairbanks Norh Star 511 o 135,283 135,795

Haines o 3t8.181 G a 318,181

Kenat Paninsula te 738,850 10,315 135,561 804,526

Keichixan Galaway 382,944 1] 0 302,944

Kodiak leland 1,029,408 18,533 11,891 1,058,632

Laka and Peninsula 851,400 0 509 951,009

Malanuska-Susiina 0 0 440,453 440,453

Norih Slope o 0 78,718 70,718

Yakutal 201,202 3,268 4,024 208,591
Toim Boroughs 7,457,088 v 38,788 891,038 8,364,777
Clty

Akhiok ‘19 Q a 19

Akutan 238,242 0 0 236,242

Alakanuk 0 Q 461 aa1

Alaknagik 9] 0 1,875 1,875

Department of Revenue

Shared Taxes and Fees FY OF Aanual Repori



Table 3 - Shared Taxes by Municipality

Hdmin :
!ulhl-llhl Total
City
Ambler 0 0 2,161 2,161
Anderson 0 0 7355 7,355
Anlak 5.088 0 0 5,088
Anvik 338 Q0 173 510
Alka 15,132 8,511 ) 23,643
Barrow 0 0 20,126 20,126
Bethel 83,737 0 ] 83,737
Bravig Misslon 0 0 215 215
Buckland 0 0 1,564 1,584
Chevak 0 D 571 an
Chignik ' . 95,968 0 0 95,968
Clark's Point L 175,250 0 826 175,876
Cordova ’ 442,733 0 55,558 498,281
Craig 30,335 0 10.524 40,659
Deening 0 0 902 802
Della Junction Q 0 3,553 3,553
Dittingham 261,898 0 42 608 304,597
Eek 1] 0 240 ' 240
Elim 4] 0 305 305
Emmonak 35,213 0 1,019 35,232
Fairbanks 100 0 150,760 150,860
Falsa Pass 21,069 0 0 21,069
Fort Yukon Q- 0 1,500 1,600
Galena 2,040 0 1,500 3,548
Gambell 0 0 737 37
Goodnews Bay 302 0 241 543
Grayling 0 0 232 232
Haines 637 0 9,173 9,810

.10 -
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Table 3 - Shared Taxes by Municipality

Fisheries . Resource Shared Taxes
cl Businesa Tax Landing Tax {Raler 0 Tabis 4) Tolal
ty
Holy Cross 0 0 320 az0
Homer 91,790 0 49,560 141,351
Hoonah 99,284 0 2,572 101,838
Hooper Bay 1,288 0 800 2,168
Houston 0 0 8,588 6,569
Huslia 0 0 247 247
Kake 73,376 0 1,500 74,876
Kallag 0 0 277 77
Kasaan 0 .0 507 507
Kenai 177,974 0 77,138 255,113
Ketchikan 323,163 1) 75,372 390,535
Kiana L 0 0 2,848 2,648
King Cove "t 475 417 0 4,000 478 417
Kivalina ‘ 0 0 2,201 2,201
Kobuk 0 0 721 [y
Kodiak 644,353 80,164 80,984 765,481
Kolzebue 0 0 41,083 41,063
Koyuk 0 1] 341 mn
Larsen Bay 51,588 0 0 51,988
Lower Kalskag 0 0 189 1689
Manokotak 0 0 2,003 2,00
Marahall 0 0 363 63
McGrath ()] o 4,000 4,000
Makoryuk 410 0 333 743
Mountain Village 0 a 975 975
Nenana 578 a 5,097 6,575
New Stuyahok 0 a 403 409
Newhalen 0 0 208 208

-

Shared Taxes and Fees F
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Table 3 - Shared Taxes by Municipality

Fishery OGiher
Buniness Tax Landing Tax (Rafur o Tabis 4) Totat
Chy
Nome 0 0 15,136 15,136
Nondalion 0 0 318 i
Noorvik 0 0 3,008 3,006
North Pole iMn 0 37,723 38,135
Nulato [i] 0 410 410
Nunaplichuk (+] 0 348 349
Old Harhor 0 0 332 332
Paimer 0 0 83,922 83,922
Pelican 165,608 0 4,615 170,423
Palershurg 826,209 0 7,900 834,109
Pilot Station o 0 0 465 465
Port Lions o 0 Q 345 345
Quinhagak 0 0 523 523
Ruby +] a * 1,500 1,500
Russian Mission 0 Q 245 245
Saint George 287,118 0 0 . 287 118
Salnt Mary's 0 0 760 T60
Saint Michael 0 0 392 392
Saint Paul 2534079 229,638 4,000 2,767,918
Sand Point 80,021 1,042 4,000 95,063
Savoonga Q 0 553 5563
Scammon Bay 0, 0 401 401
Sealawik 0" 0 3395 3,305
Seldovia 0 Q 5,955 5,955
Sewaid 125,329 45,036 18,292 189,656
Shishmaret 0 0 555 555
Shungnak 0 0 1.809 1,809
Skagway 0 0 7,600 7,800

.12
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Tabie 3 - Shared Taxes by Municipality

Clty

Soldotna 53 0 38,547

Stebbing 0 0 473

Tanana 0 0 1,500 1,500
Tenakee Springs 0 0 1,225 1,225
Thome Bay ' 870 0 1,500 2,470
Toglak 187,157 0 697 188,054
Toksook 0 0 458 458
Tununak 0 0 n 33
Unalakloa! 5,084 0 0 5.084
Unalaska 2,183,707 2,512,253 7,368 4,713,320
Upper Kalskag o 0 ] 185 185
Vaidez C 267,893 0 107 832 375,826
Wales 0 L+ . 238 230
Waslila 0 0 125,320 125,320
Whittier 62,368 o 7232 89,800
Wrangell 77,381 0 13,440 . D081

Toted Olthes . iurmitiin 10I0GSTT Y - 2850048 . T 1,167,020 14.214,042
Warana, ¥ atil il SINGHIR 22141 5 RN SRS POR A 824,080,520

gy n my WL . ";'-_'_'-';‘," .-.}_;,‘.’i'.nj i_-_.!r.\_\-_ [T .. -'j1\u|. {1.,?,,;r1 A¥ i"gdl ) /‘7 . [ tl--....:_-vl L1t ’: K )
Numbar of cow o J Pt b el }.! G el P _
Bhared With YRG0 OREB Syt A 108 .17 8.

Depar? { Revenue
Shared Taxes and Fees FY 95, il Report
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Erecutivr Summiar

Table 2 - Summary of FY 95 Shared Taxes by Municipality

Municipali FY 9§ EYOd - - Difference
Anchorage $1.309.046 $1,412,086 -~ ($103,040)
Juneau 204,973 158,785 . | 48,208
Sitka 756,692 B39 07—~ 217.621

Total Municipalities 2,270,711 -

Borough
Aleutians East 1,182,913
Bristol Bay 2,738,217
Denali 22817
Fairbanks North Star 135,795
Haines 318,181
Kenai Peninsula BB4,526
Ketchikan Gateway 362,944
Kodiak island 1,059,632
Lake and Peninsula 951,589
Matanuska-Susitna 440,453
North Siape 78,718
Yakutat 208,501

Total Boroughs 8,384,777

City
Akhick 19
Akutan 236,242
Alakanuk 481
Aleknagik 1.875
Ambler 2,161
Anderson 7355
Aniak 5088
Anvik 510 °
Atka 23,543
Bamow 20,126
Bethel 84,7397
Brevig Mission 215

Buckland 1,584
Chevak 571

Chignik 95,968

_Clark's Paint 175.876

Cordova 498,291

Craig 40,859

Deering 902

Delta Junction 3.553

Dillingham 04,537

Eek 240

Elim 305

Emmonak 36.232

cervrevaasseadd3332003000333033333030333033131333%331313.

Depariment of Revenue
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Table 2 - Summary of FY 95 Shared Taxes by Municipality

Clty FY 95
Fairbanks 150,860
Faise Pass 21.069
Fort Yukon 1,500
Galena 3,548
Gambell 737
Goodnews Bay 543
Grayling 232
Haines 9,810
Holy Cross azg
Homer 141,351
Hoonah 101,836
Hooper Bay- 2,168
Houston 6,569
Huslia 247
Kake _ 74,876
Kaitag ar7
Kasaan 807
Kenai 255,113
Ketchikan 358,535
Kiana 2,648
King Cove 478,417
Kivalina 2,201
Klawock D
Kobuk 721
Kodiak 765,481
Kotzebue 41,063
Koyuk 3431
Larsen Bay 51,986
Lower Kalskag 189 |
Manokotak 2093 °
Marshall 363
MeGrath 4,000
Mekoryuk 743
Mountain Village 975
Nenana 6,575
New Stuyahok 403
Newhalen 208
Nome 15,138
Nondalon 318
Noorvik 3.006
North Pole 38,135
Nulato 410
Nunapitchuk 349
Old Harbor 332

Depariment of Revenue
Shared Taxes and Fees FY 95 Annual Report



Executive Summar

Table 2 - Summary of FY 95 Shared Taxes by Municipality

>300BBBRRRRERTRRALEY TITTTTSTESTITITINLLIT _JI1T]

1333 Y4

City FY 95 FyY o4 Difference
Cuzinkie v} ] (33)
Palmer 83922 84837 (715)
Pelican 170,423 138,590 31,833
Petersburg 834,103 781,371 72,738
Pilot Point 0 19,232 {19.232)
Pilot Station 465 - 458 g
Port Lions 345 353 (8)
Quinhagak 523 437 86
Ruby 1,500 750 S0
Russian Mission 245 234 11
Saint George 287.118 360,484 (73,376)
Saint Mary's 760 739 21
Saint Michael 362 a57 35
Saint Paul 2,767,918 1,679,880 886,238
Sand Point 95,063 98,149 (3.086)
Savoonga 853 541 12_
Scammon Bay 401 - 398 3
Selawiik 3,395 3148 - 250
Seldovia 5,955 1% 'ns;,h (5,780)
Seward 188,656 168,990 ¢ =
Shageluk 0 124 (124)
Shaktoolik ¥ - (299)
Shishmaref 555 - 553 2
Shungnak 1,808 1,658 ¢ 156
Skagway 7,800 e
Soidoma 38,600 :

Stebbins 473
Tanana 1,500
Tenakee Springs 1,225 -,
Thorne Bay 2.470°
Togiak 188,054
_Toksook 458

Tununak 33
Unalakieet 5,084
Unalaska 4,713,328 \
Upper Kaiskag 185 187 )
Vaidez 375,825 238,931+ 138,894
Wales 238 220 18
Wasilla 125,320 115,784 9,538
Whittier 89,600 713388 18,202
Wrangell 80,821 81,842 (gn_

Total Citles 14,214,042 10,489,798 3,724,247

Grand Total ﬂdﬁm m&ru - ZM

Department of Revenue
Shared Taxes and Fees FY 95 Annual Report -5-



Table B . Fisheries Business Tax

* 117“‘"“'
et aare .
Municipality _ Al
Anchorage $ 85441 $ 218,646 $§ 80420 $ 150,584 $ 6877988
Juneau 38,797 K 3 863 16,541 200,797
Shtka

_ 505,543
o e T

b m 1
Borou _ _ .
Aleutians Easl 1179272 1,834,575 2,424,754 1,762,032 2,392,602 9,623,235
Bristol Bay 2,875,420 2,040,447 3,324,604 1,403,767 1,990,091 11,434,447
Haines 318,161 255514 226,969 176,613 198,474 1,175,751
Kenai Peninsula 738,850 665,103 1,207,765 512,923 994,575 4,119,015
Ketchikan Galeway 382,944 300,585 311,708 243,441 323,382 1,542,151
Kodiak Island 1,028,408 945,920 1,213,056 1,002,752 1,285,921 5,467,057
Lake and Peninsula 951,400 379,008 544,702 - 382,149 1,207,093 3,474,344
Norih Star 511 0 0 ‘ 5 803 1,419
Northwest Arclic 0 7 0 0 2 2,695 2,697
Yakutat 201,292 ¢ 145750 195,324 948,618
Tolal Boroughs 7,457,086 ‘§468,002 . - DAA0,084.) i1 - 37,808,734
City
Akhiok 19 ) 0 0 ) 19
Akutan 236,242 265,328 733,324 591,126 §72.508 2,398,527
Aniak 5.086 0 ] 4,345 2,018 11,449
Anvik 338 217 4,056 872 800 6,343
Atka 15,132 628 3,403 851 176,607 108,701
Bethel 83,737 69,479 67,544 64,548 37,573 322,882
Chignik 85,966 66,988 160,248 145,744 245,674 734,621
Clark's Paint 175,250 303,370 272,893 120,618 120,477 1,001,807
Cold Bay 0 0 0 703 0 703
Cordova 442,733 264,273 561,157 335,241 529,110 2,132,514
Cralg 30,335 32,990 24,270 20,260 39,970 156,844
Dillingham 261,898 159,210 206,659 195,972 280,604 1,194,344
Deparimg  ~f Revenue

. Shared Taxes and Fees FY 95 », Repart
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Five-Year C _ ¢ Shared T (F,
Table 8 - Fisheries Business Tax

Tolai
FY 85 FY i FY 83 FY g2 Frm All Yoars
City

Emmonak 35213 14 982 28,623 35,051 8,303 123,171
Fairbanks 100 ] o . 5 47 152
False Pess 21,080 96,854 100,877 12,789 6,719 241 408
Galena _ 2,048 1,872 - 3,082 2,664 2,455 11,790
Goodnaws Bay 202 N7 132 4] 17,405 18,166
Haines 037 708 807 2,571 1,302 6,125
Homer 091,700 . 64,334 109,945 083,158 126,649 505,076
Hoonah 50,284 57,653 63,658 83,377 58,683 333,035
Hooper Bay ‘1,200 0 0 5,502 0 6,770
Kachemak 0 g 0 27 0 27
KBke 73,376 33,611 2 18,517 0 123,507
Kaltag 0 475 2,226 2,572 1676 7,152
Kenai 177.074 121475 338,035 134,286 302,458 1.074,225
Ketchikan 323,183 208,225 308,340 - 216,403 252077 1,310,108
King Cove 475417 . 399,081 453,043 348,246 458,604 2,130,391
Klawock 0 5 23 0 214 . 242
Kodiak 644,353 558,915 865,429 613,700 874,193 3,554,583
Kolzebue 0 0 o 2 2730 2,733
Larsen Bay 51,988 61,377 51,432 55,400 61,283 311,478
Meokoryuk _41 0 265 0 242 161 1,098
Nanana 678 o8 785 1,276 - 1,088 3,831
Nome 0 0 0 197 0 197
North Pole 411 879 1,235 1,208 484 4,017
Nufato 0 0 0 ) 671 671
Old Harbor 0 0 5,812 1121 3,162 10,095
QOuzinkle 0 a3 21 0 4] 54
Palican 165,608 132518 147 420 163,111 172,183 761,041
Petersburg 826,208 746,865 736,266 509,538 729,582 3,638,479
Pilot Point 0 10,222 58,025 176 0 78,334
Pon Heiden 4] 0 4,391 0 (] 4,391
Sainl Georpe 207,118 358,994 270,949 116,409 12177 1,053,648
Saint Mary's 0 0 0 1,275 7121 8,395

Depariment uf Revenue
Shared Taxes and Fees FY 95 Annual Report



Table 8 - Fisheries Business Tax

! b, - : ' TR LT ARGIEA N A ,. RE A b i £ :‘I i N I:. J:” ‘
N T R R TR S L U TR W TUSRE IR Y ' FY et | . ohre

City g . Fyol-. |
Saint Paul 2,534,079 1,077,080 716,786 1,140,370 748,353 7,015,868
Sand Point 20,021 893,049 144,081 : 111,509 87,629 520,289
Seidovia 0 )] )] 21 7.261 7.302
Seward 125,320 142,157 187,376 164,883 203,004 903,751
Skagway 0 129 ) ) 30 158
Soldotna 53 28 1.011 0 19 1,110
Tenakoe Springs 0 680 0 0 ;] 686
__Thome Bay , 870 0 0 0 0 870
Toglak 107,157 86,017 193,087 99,566 96,574 675,383
Toksook 0 15 0 0 13 27
Unalakieel 5,084 2,084 o 8,103 0 18,251
Unalaska 2,183,707 2,614,162 3525048 = 2531202 2,067,793 12,931,592
Valdez 267,983 127,678 201963 . 249,496 368,659 1,215,786
Whituar 62,388 , 62,407 68071 38,088 22,276 271,248
Wrangel) ‘L 321,314
Mﬁiﬁm Y S hE o NIV 47,392,011
ARAND TQTAL ... '\ $18,800321 ~ SIRI44,252. 2 SRR OREART. i SIABIZANY ~ s - $10,205,782 ,$88,663,670

* The 1990 legislature amended fizsheries business sintutes by adding o new section, AS 43.76.137, to authorize sharing of 50%
of fisheries business tax revenue attributabls to processing activities in tha unorganized borough (Ch 195 SLA 1990).
Department of Community and Regional Affairs (DCRA) is responsible for disbursing to eligible communities the 50% share
of revenue collected from the unorganised borough. AS 43.75.137 loohk effect July 1, 1992

Depari of Revenue
Shared Taxes and Fees FY 93 ial Report
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Tablc 9 - Fishery Resource Landing Tax

Total
FY 85 FYyo4* Fra3*® Fryoz2- FYy ot All Years
Borough
Alautians East $ 3641 - - - - $ 3,641
Kanai Paninsula 10,315 - - - - 10,315
Kodiak Island 18,533 - - - - 18,533
_ Yakutat 3,266 - - - 3,266
Total Boroughs 35,758 - - - - 35,756
Clly
Atka 8,511 - - . - 8,511
Kodiak 60,164 - - - - 60,164
Sainl Paul 229,839 - - - - 229,839
Sand Point 1,042 - - - - 1.042
Seward 45,036 - - . - 45,036
Unaiaska 2,512,253 - - - - 2512,253
Totai Cities 2,856,845, - - - . 2,856,845
GRAND TOTAL $2,892,601 - . - - $2,892,601
Numbaer of Communities
Subject o Sharing 10 0 1] 0 0 10
Addhional Bharing
with DCRA ** $89,185 WA WA N/A N/A $89,195

* Fishery resource landing tax took effect January l: 1994, Calendar yeor 1994 landing tax returns were due June 30, 1995,

“* As port of the fisheries resource landing tax statute enocied by the 1993 legislature, section 43.77.060(d) authorizes sharing 50%
of fisheries resource landing 1ax revenue for landings in the unorganized borough (Ch 67 SLA 1993). DCRA is responsible for
disbursing the S0% share of revenue i0 eligible communities.

.29-
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Appendix A - Shared Taxes and Fees Statutes

Aviation Motor Fyel Tax

AS 43.40.010. TAX ON TRANSFERS OR
CONSUMPTION OF MOTOR FUEL AND
EXPENDITURE OF PROCEEDS. (e) Sixty per
cent of the proceeds of the revenue from
the taxes on aviation fuel, excluding the
amount determined to have been spent by
the state in its callection, shall be refunded
to a municipality owning and operating or
leasing and operating an airport in the
proportion that the revenue was collected
at the municipat airport. All other proceeds
of the taxes on aviation fuel shali be paid
into a special aviation fuel tax account in
the state general fund. The legislature may
appropriate fynds from this account for
aviation facilities.

Coin-0 ted Device T

AS 43.35.050. DISTRIBUTION OF TAX. One-half
of the proceeds of the gross revenue from
the tax under AS 43.35.010 - 43.35.090,
excluding distributors' fees, penalties, and
the amount determined {o have haan spent
by the state in its collection, shall be
refunded to organized boroughs and cities
of the first, second, and third clagsses by
action of the legislature in the proportion
that the revenue was earmed within them,

and the balance shail be retained by the
state and deposited in the general fund.

Electric Cooperative Tax

AS 10.25.570. REFUND TO LOCAL
GOVERNMENTS. The proceeds of the
telephone cooperative gross revenue tax
and the eleciric cooperative tax, less the
amount expended by the siate in their
collection, shall be refunded to an
organized borough or a city of any class
incorporated under state law, in the
proportion that the revenue was earmed

within the city or the borough area outside
the city. However, laxes coliected on
gross revenue eamead by a telephone
cooperative or on the sale of electricity by
an electric cooperative outside a city or
organized borough shall be retained by the
slate and deposited into its general fund.

Fisheries Business T

AS 43.75.130. REFUND TO LOCAL
GOVERNMENTS. (a) Except as provided in
{d) of this section, the commissioner of
ravenue shall pay

(1) to each unified municipality and to
each city located in the unorganized
borough, 50 percent of the amount of tax
revanue collected in the municipality from
taxes levied by this chapter;

(2) to each city located within a borough,
25 parcent of the amount of tax revenue
collected in the city from taxes levied by
this chapter; and

(3) to each borough

(A} 50 percent of the amount of tax
revenue coliected in the area of the
borough outside cities from taxes levied by
this chapter; and

{B) 25 percent of the amount of tax
revenue collected in cities located within
the borough from taxes levied by this
chapter.

(b) For purposes of this section, tax
revenue collectad under AS 43.75.015 from
a person entitied to a credit under AS
43.75.032 shall be calculated as if the
person's tax had been coliected without
applying the credit.

(c) [Repealed, Sec 7 ch 79 SLA 1986}

(d) Notwithstanding the provisions of
(a)(2) and {a)(3)(B) of this section, the
commissioner shall pay

(1) to each city that is located in a
berough incorporated after June 16, 1987
the foliowing percentages of the tax

Department of Revenue
Shared Taxes and Fees FY 95 Annual Report
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Appendix A - Shared Taxes and Fees Statutes

Fisheries Business Tax (Continued)
revenue collacted in the city from taxes
lavied undar this chapter.

(A) 45 percent of the taxes collected
during the calendar year after the caiendar
year in which the Borough is incorporated;

(B) 40 percent of the taxes collected
during the first calendar year after the
calendar year in which the borough is
incomporatad;

(C) 35 percent of the taxas collected
during the second calendar year after the
calendar year in which the borough is
incorporated; and

(D) 30 percent of the taxes coliected
during the third calendar year after the
calendar year jn which the borough in
incorporated; and

(2) to each borough that is incorporated
after June 18, 1987 the following
parcentagas of the tax revenue collected in
the cities located within the borough from
taxes levied under this chapter.

(A) 5 percent of the taxes collected
during the calendar year in which the
borough is incorporated;

(B) 10 percent of the taxes collected
during the first calendar year after the
calendar year in which the borough is
incorporated;,

{C) 15 parcent of the taxes collected
during the second calendar year after the
calendar year in which the borough is
incorporated; and

(D) 20 percent of the {axes coliected
during the third calendar year after the
calendar year in which the borough is
incorporated.

(e} Notwithstanding the provisions of (d)
of this section, a city may adopt an
ordinance to transter a portion of the funds
received under (d)(1) of this section to the
borough in which the city is located.

(f) In this section, "tax revenue collected"
includas the amount credited against 1axes

under AS 43.75.018.

AS 43.75.137. ADDITIONAL REFUND, To the
extent that appropriations sre available for
the purpose, and notwith<.t:snding the
requirement of AS 37.07 %20(e) that
approval of the office of rnanagement and
budget is required, an am-unt egual to 50
percent of the tax ravenu«: that is collacted
under this chapter trom f:-.heries
businesses and is not sut, jnct to division
with a municipality under 45 43.75.130
shall be transmitted each fr.cal year,
without the approval of the. nflice of
management and budget, Ly the
department to the Depanrnant of
Community and Regional Affairs for
disbursal to eligible munivipalities under AS
29.60.450.

Fishery Resource Landing Tax

AS 43.77.060. REVENUE SHARING. (a)
Subject to appropriation.by the legislature
and except as provided in () of this
section, the commissioner «f revenue shall
pay to each

(1) unified municipality and to each city

.located in the unorganized horough, 50
. percent of the amount of tsx revenue

collected in the municipality from taxes
levied under this chapter un the fishery
resource landed in the municipality and
accounted for under AS 4:3.77.050(b);

(2) city located within a burough, 25
percent of the amount of t4x revenue
collacted in the city from taxes ievied under
this chapter on fishery resurces landed in
the city and accounted for under AS
43.77.050(b); and

{3) borough

(A) 50 parcent of the armount of tax
revenue collectad from taxus levied under
this chapter on fishery resuurces landed in
the area of tha borough cutside cities and
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Appendix A - Shared Taxes and Fees Statutes

Fishery P (Continued)
accounted for under AS 43.77.050(b); and
(B) 25 percent of the amount of tax
revenue coliected from taxes levied under
this chapter on fishery resources landed in
cities located within the borough and
accounted for under AS 43.77.050(b).

(b) Notwithstanding the provisions of
(a)(2) and {a)(3}(B) of this section, and
subject to appropriation by the legisialure,
the commissioner shall pay to each

{1) city that is located in a borough
incorporated after the effective date of this
Act (January 1, 1994), the following
percentages of the tax revenue collected
from taxes ievied under this chapter on

fishary resources landed in the city and .

accounted for under AS 43.77.050(b):

(A) 45 percent of the tax revenue
collected during the calendar year after the
calendar year in which the borough is
incorporated,;

(B) 40 percent of the tax revenue
collected during the first calendar year after
the calendar year in which the borough is
incorporated;

(C) 35 percent of the tax revenue
collacted during the second calendar year
after the calendar year in which the
borough is incorporated; and

(D) 30 percent of the tax revenue
collected during the third calendar year
after the calendar year in which the
borough in incorporated; and

(2) borough that is incorporated after the
effectiva date of this Act (January 1. 1994),
the lollowing parcentages of the tax
revenue collscted from taxes levied under
this chapter on fishery resources landed in
the cities located within the borough and
accounted for under AS 43.77.050(b):

(A) five percent of the tax revenue
collected during the calendar year in which
the borough is incorporated;

(B) 10 percent of the tax revenue

coliected during the first calendar year after
the calendar year in which the borough is
incorporated;

(C) 15 percent of the tax revenue
collected during the second calendar year
aftar the calendar year in which the
borough is incorporated; and

{D}-20 percant of the tax revenue
collected during the third calendar year
after the calendar year in which the
borough 8 incorporated.

(c} Notwithstanding the provisions of (b)
of this section, a city may adopt an
ordinance to transfer a portion of the funds
received under (b)(3) of this section ta the
boraugh in which the city is located.

(d) To the extent that appropriations
are available for the purpose, and
notwithstanding the raquirament of AS
37.07.080(e) that approval of the office
of managament and budget is required,
an amount equal to 50 percent of the
tax revenue that is collected under this
chapter and is not subject to division
with a municipality under (a) - (¢) of
this section shall be transmitted aach
fiscal year, without the approval of the
office of management and budget, by

>~ “the depantment to the Department of

Community and Regional Affairs for
disbursal to eligible municipalities under
AS 29.60.450.

Telephone Cooperative Tax

AS 10.25.570. REFUND TO LOCAL
GOYERNMENTS. The proceeds of the
telephone cooperative gross revenue tax
and the electric cooperative tax, less the
amount expended by the state in their
collection, shall be refunded ta an
organized boraugh or a city of any class
incorporated under state law, in the

Department of Revenue
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This publication was released by the Alaska
Department of Revenue and produced in
Afaska at a cost of $4.95 per copy. its
purpose is to provide the public with
comprehensive information and data
regarding shared taxes and fees programs
administersd by Income and Excise Audit
Division.

The State of Alaska Department of
Revenue complies with Titie il of the
Americans with Disabilities Act of 1990.
This publication is aveailable in altemative
communication formats upon request.
Pleasa contact the division representative at
(907) 485-3692 (voice) or (907) 465-3678
(TDD) to make any necessary
arrangements. .-
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