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Executive Summary

The objective of this report is to characterize the baseline levels of economic activity and related
ecosystem services values for the Bristol Bay wild salmon ecosystem. The overarching purpose
of this report is to provide baseline economic information to the Environmental Protection
Agency in order to inform review of mining proposals in the Nushugak and Kvichak drainages.
Both regional economic significance and social net economic accounting frameworks are
described in this report. This study reviews and summarizes existing economic research on the
key sectors in this area and reports findings based on original survey data on expenditures and
net benefits. This report combines efforts on the part of Bioeconomics, Inc. and the University
of Alaska Institute of Social and Economic Research. John Duffield and Chris Neher compiled
the report and authored the executive summary, Sections 1, 2, and 5. Gunnar Knapp wrote
Section 3 (commercial fisheries), and Tobias Schworer, Ginny Fey and Scott Goldsmith wrote
Section 4.

The major components of the total value of the Bristol Bay area watersheds include subsistence
use, commercial fishing, sport fishing and other recreation, and the preservation values (or
indirect values) held by users and the U.S. resident population. The overall objectives of this
study is to estimate the share of the total regional economy (expenditures, income, and jobs) that
is dependent on these essentially pristine wild salmon ecosystems and to provide a preliminary
but relatively comprehensive estimate of the total economic value (from an applied welfare
economics perspective) that relies on a healthy ecosystem.

It is important to note that while the geographic scope of this economic characterization report is
targeted to the Bristol Bay wild salmon ecosystem, the scope of the proposed mining activity is
somewhat narrower, including the Nushugak and Kvichak drainages. Values tied to, and specific
to, the proposed mining activity (and discharges) in the Nushugak and Kvichak Drainages would
be a subset of those reported here, and have not been identified in this general characterization
analysis. This report uses existing information and data to target this economic characterization
report to ecosystem services and associated economic activity and values, specific to the Bristol
Bay Region. However, data on different economic sectors vary in quality, and available data on
some economic activities (such as non-consumptive tourism) make it more difficult to identify
activities and associated economic values narrowly targeted to the Bristol Bay area. The overall
intent of this report is to provide a general picture of the full range of economic values associated
with ecosystem services supplied by the entire Bristol Bay region.

Following this executive summary, the report is organized into five main sections. Section 1
provides a brief introduction to the report. Section 2 addresses economic visitation and
expenditures related to sport fishing, subsistence harvests, hunting, and non-consumptive
recreation. Section 3 focuses on commercial fishing. Section 4 combines the regional economic
activity associated with recreation and commercial fishing into an analysis of regional economic
significance of these activities. Finally, Section 5 focuses on the net economic values associated
with recreation and commercial fisheries in the Bristol Bay ecosystem.



For purposes of a baseline year, the most recent generally available data year is used (2009).
Where available, (primarily in the commercial fisheries discussion) data on 2010 is also shown.
Summary values are presented for 2009 data and in 2009 dollars.

The rivers that flow into the Bristol Bay comprise some of the last great wild salmon ecosystems
in North America (Figure 1). The Kvichak River system supports the world’s largest run of
sockeye salmon. While these are primarily sockeye systems, all five species of Pacific salmon
are abundant, and the rich salmon-based ecology also supports many other species, including
Alaska brown bears and healthy populations of rainbow trout. The Naknek, Nushugak, Kvichak,
Igushik, Egegik, Ugashik, and Togiak watersheds are all relatively pristine with very few roads
or extractive resource development. Additionally, these watersheds include several very large
and pristine lakes, including Lake Iliamna and Lake Becherof. Lake Iliamna is one of only two
lakes in the world that supports a resident population of freshwater seals (the other is Lake
Baikal in Russia). Additionally, there are nationally-important public lands in the headwaters,
including Lake Clark National Park and Preserve, Katmai National Park and Preserve, Togiak
National Wildlife Refuge, and Wood-Tikchick State Park (the largest state park in the U.S.).

The existing mainstays of the economy in this region are all wilderness-compatible and
sustainable in the long run: subsistence use, commercial fishing, and wilderness sport fishing,
hunting, and wildlife viewing and other non-consumptive recreation. Commercial fishing is
largely in the salt water outside of the rivers themselves and is closely managed for
sustainability. The subsistence, sport fish and other recreation sectors are primarily personal use
and catch and release fishing, respectively. The limited harvest from these activities is relatively
low impact when compared to the commercial fishery harvest.
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Figure 1. Map of Bristol Bay Study Area

This report focuses on an overview of values based on existing data and previous studies, and
estimation of both the regional economic significance (focusing on jobs and income) of these
ecosystems using an existing regional economic model. Total value in a social benefit-cost
framework is also considered. This report provides a preliminary but relatively comprehensive
estimate of the range of fishery-related values in this region (Figure 1).

This summary provides a brief characterization of each of the major sectors, followed by the
primary economic findings.

Subsistence and Village Economies

The Bristol Bay economy is a mixed cash-subsistence economy. The primary features of these
socio-economic systems include use of a relatively large number of wild resources (on the order
of 70 to 80 specific resources in this area), a community-wide seasonal round of activities based
on the availability of wild resources, a domestic mode of production (households and close kin),
frequent and large scale non-commercial distribution and exchange of wild resources, traditional
systems of land use and occupancy based on customary use by kin groups and communities, and
a mixed economy relying on cash and subsistence activities (Wolfe and Ellanna, 1983; Wolfe et
al. 1984). The heart of the cash-subsistence economy in Bristol Bay is the resident population of
7,475 individuals located in 25 communities (Table 1) spread across this primarily un-roaded
area (Figure 2). Archeological evidence indicates that Bristol Bay has been continuously
inhabited by humans at least since the end of the last major glacial period about 10,000 years
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ago. Three primary indigenous cultures are represented here: Aleuts, Yupik Eskimos, and the
Dena’ina Athapaskan Indians. The share of the population that is Alaska Native is relatively high
at 70 percent, compared to Alaska as a whole, with 16 percent.

Table 1. Bristol Bay Area Communities, Populations, and Subsistence Harvest

Bristol Bay Area Population Per Capita Harvest Total Annual % Native Population
Community /year of (2010 census) (AKF&G Surveys)  Harvest (Ibs) (2000 census)
AKF&G survey

Aleknagik 2008 219 296 64,824 81.9%
Clark's Point 2008 62 1210 75,020 90.7%
Dillingham 1984 2,329 242 563,618 52.6%
Egegik 1984 109 384 41,856 57.8%
Ekwok 1987 115 797 91,655 91.5%
Igiugig 2005 50 542 27,100 71.7%
Iliamna 2004 109 469 51,121 50.0%
King Salmon 2008 374 313 117,062 29.0%
Kokhanok 2005 170 680 115,600 86.8%
Koliganek 2005 209 899 187,891 87.4%
Levelock 2005 69 527 36,363 89.3%
Manokotak 2008 442 298 131,716 94.7%
Naknek 2008 544 264 143,616 45.3%
New Stuyahok 2005 510 389 198,390 92.8%
Newhalen 2004 190 692 131,480 85.0%
Nondalton 2004 164 358 58,712 89.1%
Pedro Bay 2004 42 306 12,852 40.0%
Pilot Point 1987 68 384 26,112 86.0%
Port Alsworth 2004 159 133 21,147 4.8%
Port Heiden 1987 102 408 41,616 65.6%
South Naknek 2008 79 268 21,172 83.9%
Ugashik 1987 12 814 9,768 72.7%
Togiak City 2000 817 246 200,982 86.3%
Twin Hills 2000 74 499 36,926 84.1%
Un-surveyed communities 457 --

Total 7,475 343 2,563,313

Sources: US Census Bureau (2010 census statistics), and ADF&G Division of Subsistence Community Profile Data Base; Personal Comm. David
Holen, ADF&G Oct 25, 2011.

Wild renewable resources are important to the people of this region and many residents rely on
wild fish, game, and plants for food and other products for subsistence use. Total harvest for
these 25 communities is on the order of 2.6 million pounds based largely on surveys undertaken
from the late 1980s through 2008, as summarized in the Alaska Division of Subsistence
community profile data base. A new round of surveys is now underway to update this data.
Estimates for the 2004-2008 study years (Fall et al. 2006; 2008; 2009) are included in the data
presented in Table 1. Additionally, as yet unpublished data from 2009 for Alegnagik, Clarks
Point and Manokotak are included in the table (Per. Com. David Holen, ADF&G, Oct. 25, 2011).
Per capita harvests average about 343 pounds. Primary resources harvested include salmon, other
freshwater fish, caribou, and moose. Based on recent surveys, subsistence use continues to be
very important for communities of this region and participation in subsistence activity, including
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harvesting, processing, giving and receiving is quite high. Compared to other regions of Alaska,
the Bristol Bay area has many features characteristic of an unique subsistence economy,
including the great time depth of its cultural traditions, its high reliance on fish and game, the
domination of the region’s market economy by the commercial salmon fishery, and the extensive
land areas used by the region’s population for fishing, hunting, trapping and gathering. (Wright,
Morris, and Schroeder, 1985; Fall, Krieg, and Holen, 2009).
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Figure 2. Bristol Bay Area Location and Major Communities

The primary private source of cash employment for participants in Bristol Bay’s mixed cash-
subsistence economy is the commercial salmon fishery. The compressed timing of this fishery’s
harvesting activity makes it a good fit with subsistence in the overall Bristol Bay cash-
subsistence economy. Participation in the Bristol Bay salmon fishery is limited to holders of
limited entry permits and their crew. There are approximately 1,860 drift gillnet permits for
fishing from boats and approximately 1,000 set net permits for fishing from the shore. The
driftnet fishery accounts for about 80% of the harvest. Most of the harvest is processed by about
ten large processing companies in both land-based and floating processing operations which
employ mostly non-resident seasonal workers.

Many commercial fishing permit holders and crew members, as well as some employees in the

processing sector, are residents of Bristol Bay’s dominantly-native Alaskan villages. An
ADF&G summary of subsistence activity in Bristol Bay (Wright, Morris, and Schroeder 1985)
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noted that as of the mid-1980’s traditional patterns of hunting, fishing, and gathering activities
had for the most part been retained, along with accommodations to participate in the commercial
fishery and other cash-generating activities. In the abstract to this 1985 paper, the authors
characterize the commercial salmon fishery as “a preferred source of cash income because of its
many similarities to traditional hunting and fishing, and because it is a short, intense venture that
causes little disruption in the traditional round of seasonal activities while offering the potential
for earning sufficient income for an entire year.” Commercial fishing is a form of self-
employment requiring many of the same skills, and allowing nearly the same freedom of choice
as traditional subsistence hunting and fishing (Wright, Morris, Schroeder 1985; p. 89).
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Figure 3. Bristol Bay Area Commercial Salmon Fishery Management Districts

Commercial Fisheries

The Bristol Bay commercial salmon fishery harvests salmon which spawn in and return to
numerous rivers over a broad area. The Bristol Bay commercial fishery management area
encompasses all coastal and inland waters east of a line from Cape Menshikof to Cape
Newhenham (Figure 3). This area includes eight major river systems: Naknek, Kvichak, Egegik,
Ugashik, Wood, Nushagak, Igushik and Togiak. Collectively these rivers support the largest
commercial sockeye salmon fishery in the world (ADF&G, 2005). This is an interesting and
unique fishery, both because of its scale and significance to the local economy, but also because
it is one of the very few major commercial fisheries in the world that has been managed on a
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sustainable basis. The substantial diversity in this system, both across species and within species
(population diversity or the “portfolio effect”), leads to relatively stable populations. Schindler
(2010) estimated that variability in annual Bristol Bay salmon runs is 2.2 times lower than if the
system consisted of a single population, and that a single homogeneous population of salmon
would lead to 10 times more frequent fisheries closures. These findings indicate the importance
of maintaining population diversity in order to protect the ecosystem and the economy that
depends on it.

The five species of pacific salmon found in Bristol Bay are the focus of the major commercial
fisheries. Sockeye salmon account for about 94% of the volume of Bristol Bay salmon harvests
and an even greater share of the value. The fishery is organized into five major districts (Figure
3) including Togiak, Nushagak, Naknek-Kvichak, Egegik, and Ugashik. Catches in each district
vary widely from year to year and over longer time periods of time, reflecting wide variation in
returns to river systems within each district. Currently there is particular interest in the
significance of fisheries resources of river systems in the Nushagak and Kvichak districts,
because of potential future resource development in these watersheds. Over the period 1986-
2010, the Naknek-Kvichak catches ranged from as low as 5% to as high as 52% of total Bristol
Bay catches; Nushagak district catches ranged from as low as 9% to as high as 45% of total
Bristol Bay catches. For most of the past decade, the combined Nushagak and Naknek-Kvichak
districts have accounted for about 60% of the total Bristol Bay commercial sockeye harvest.*

Management is focused on discrete stocks with harvests directed at terminal areas at the mouths
of the major river systems (ADF&G, 2005). The stocks are managed to achieve an escapement
goal based on maximum sustained yield. The returning salmon are closely monitored and
counted and the openings are adjusted on a daily basis to achieve desired escapement. Having the
fisheries near the mouths of the rivers controls the harvest on each stock, which is a good
strategy for protection of the discrete stocks and their genetic resources. The trade-off is that the
fishery is more congested and less orderly, and the harvest is necessarily more of a short pulse
fishery, with most activity in June and early July. This has implications for the economic value
of the fish harvest, both through effects on the timing of supply, but also on the quality of the
fish. Most fish are canned or frozen, rather than sold fresh. Total catches vary widely from year
to year. Between 1980 and 2010, Bristol Bay sockeye salmon harvests ranged from as low as 10
million fish to as high as 44 million fish. Harvests can vary widely from year to year and annual
pre-season forecasts are subject to a wide margin of error.

Strong Japanese demand for frozen sockeye salmon drove a sharp rise in Bristol Bay salmon
prices during the 1980s. Competition from rapidly increasing farmed salmon production drove a
protracted and dramatic decline in prices between 1988 and 2001, which led to an economic
crisis in the industry. However, growing world salmon demand, a slowing of farmed salmon
production growth, diversification of Bristol Bay salmon products and markets, and
improvements in quality have driven a strong recovery in prices over the past decade. The real
ex-vessel value paid to fishermen fell from $359 million in 1988 to $39 million in 2002, and rose

! Bristol Bay salmon harvest statistics can be found at
http://www.adfg.alaska.gov/index.cfm?adfg=commercialbyareabristolbay.salmon
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to $181 million in 2010 (values in 2010 dollars).? The real first wholesale value of Bristol Bay
salmon production fell from $616 million in 1988 to $124 million in 2002, and then rose to $390
million in 2010. In 2009, the ex-vessel value of Bristol Bay salmon harvest was approximately
$300 million. Many other factors, such as changes in wild salmon harvests, exchange rates,
diseases in Chilean farmed salmon, and global economic conditions have also affected prices. In
general, changes in ex-vessel prices paid to fishermen have reflected changes in first wholesale
prices paid to processors.

There are many potential economic measures of the Bristol Bay salmon industry (Table 2).
Which measure is most useful depends upon the question being asked. For example, if we want
to know how the Bristol Bay salmon fishery compares in scale with other fisheries, we should
look at total harvests or ex-vessel or wholesale value. If we want to know how it affects the
United States balance of payments, we should look at estimated net exports attributable to the
fishery. If we want to know how much employment the industry provides for residents of the
local Bristol Bay region, Alaska or the United States, we should look at estimated employment in
fishing and processing for residents of these regions. If we want to know the net economic value
attributable to the fishery, we should look at estimated profits of Bristol Bay fishermen and
processors. These different measures (Table 2) vary widely in units, in scale, and in the measure
of how economically “important” the fishery is. For example, for the period 2000-2010, Bristol
Bay harvests were 62% of all Alaska sockeye salmon harvests and 45% of total world production
for the species.

Table 2. Selected Economic Measures of the Bristol Bay Commercial Salmon Industry,
2000-2010.

Sy =

Measure 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 § Avg. Range
Sockeye Salmon Havests
IMillions of fish 21 | 14 ) 10| 15| 26 [ 25| 28] 30 | 28 | 31 29 23 11- 31
[millions of pounds 125 | 9 65 93 | 152 | 155 | 165 | 173 | 160 | 183 | 170 140 65 - 183
Bristol Bay harvest
volume as a share of:
Alaska sockeye salmon 61% | 56% | 48% | 50% | 59% | 58% | 69% | 62% | 71% | 71% | 74% | 62% 48% - 74%
World sockeye salmon 45% | 40% | 28% | 38% | 47% | 47% | 49% | 47% | 52% | 55% 45% 28% - 55%
Alaska wild salmon (all species) | 18% | 12% | 10% | 13% | 19% | 16% | 22% | 18% | 23% | 25% 18% 10% - 25%
World wild salmon (all species) % | 5% | 4% | 5% | 8% | 7% | 8% | 7% | 9% | 7% % 4% - 9%
World ild & farmed samon 1 a0 oo | 105 | 206 | 306 | 396 | 3w | e | a6 | 30 2 | 1%- 3%
(all species)
Gross Value ($ mllions)
Ex-vessel value 80 40 32 48 76 95 | 109 | 116 | 117 | 144 | 181 9% 32 -181
First wholesale value 175 | 115 | 100 | 114 | 176 | 220 | 237 | 249 | 262 | 293 | 390 | 212 100 -390
Totlvaueof USexportsof o 407 | g7 | 111 | 72 | 108 | 173 | 183 | 206 | 230 | ase | 73 | o7 -2
Bristol Bay salmon products

% The ex-vessel value is the total post-season adjusted price paid to fishermen for the first purchase of commercial
harvest.
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Recreation

Next to commercial fishing and processing, recreation is the most important private economic
sector in the Bristol Bay region. This recreational use includes sport fishing, sport hunting, and
other tourism/wildlife viewing recreational trips to the Bristol Bay Region. The 2005 Bristol
Bay Angler Survey (Duffield et al. 2007) confirmed that the fresh water rivers, streams, and
lakes of the region are a recreational resource equal or superior in quality to other world
renowned sport fisheries.

In survey responses Bristol Bay anglers consistently emphasize the importance of Bristol Bay’s
un-crowded, remote, wild setting in their decisions to fish the area. Additionally, a significant
proportion of these anglers specifically traveled to the region to fish the world-class rainbow
trout fisheries. These findings indicate that Bristol Bay sport fishing is a relatively unique
market segment, paralleling the findings of Romberg (1999) and Duffield, Merritt and Neher
(2002) that angler motivation, characteristics, and values vary significantly across Alaska sport
fisheries.

Recreational fishing use of the Bristol Bay region is roughly divided between 58% trips to the
area by Alaska residents and 42% trips by non-residents. These non-residents (approximately
12,500 trips in 2009 (personal communication, ADF&G, 2011)) account for the large majority of
total recreational fishing spending in the region. It is estimated that in 2009 approximately $50
million was spent in Alaska by nonresidents specifically for the purpose of fishing in the Bristol
Bay region. In total, it is estimated that $60 million was spent in Alaska in 2009 on Bristol Bay
fishing trips.

While sport fishing within the Bristol Bay region comprises a large and well-recognized share of
recreational use and associated visitor expenditures, thousands of trips to the region each year are
also made for the primary purpose of sport hunting and wildlife viewing. Lake Clark and Katmai
National Parks are nationally significant protected lands and are important visitor destinations
attracting around 65,000 recreational visitors in 2010 (NPS public visitation statistics).
Additionally, rivers within Katmai NP provide the best locations in North America to view wild
brown bears.

Summary of Economic Significance

Table 3 through 7 detail the summary results of the analysis of economic values. Table 3 shows
estimated direct expenditures in Alaska related to harvest or use of Bristol Bay area renewable
resources. Total estimated direct expenditures (that drive the basic sector of the economy) were
estimated to be $479 million in 2009. The largest component is commercial fishing harvesting
and processing. These estimates were obtained from the Alaska Department of Revenue and the
Commercial Fishing Entry Commission. The next most significant component is wildlife
viewing/tourism at $104 million in 2009. Sport fishing is estimated to constitute another $60
million in spending. This estimate is derived from the 2005 Bristol Bay Angler survey data as
well as AK F&G use estimates. Sport hunting is less important economically.
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The direct economic spending and sales shown in part A of the table supports an estimated
14,200 direct full and part-time jobs in the Bristol Bay region during peak season.

Table 3. Summary of Regional Economic Expenditures Based on Wild Salmon Ecosystem

Services (Million 2009 $)

Ecosystem Service | Estimated direct expenditures / sales per year
(A) Direct Expenditures and Sales
Commercial fish wholesale value® 300.2
Sport fisheries 60.5
Sport hunting 8.2
Wildlife viewing / tourism 104.4
Subsistence harvest expenditures 6.3
Total direct annual economic impact 479.6
(B) Estimated Direct Full & Part-Time Jobs at Peak Season
Commercial fish Sector 11,572
Sport fisheries 854
Sport hunting 132
Wildlife viewing / tourism 1,669
Subsistence harvest expenditures Not Captured by the Market
Total direct annual economic impact 14,227

Table 4 provides additional detail on recreation expenditures, including number of trips and
spending by residence of the participants. A large share of total recreation expenditures is by
nonresident anglers ($49.8 million) and nonresident non-consumptive (tourism/wildlife viewing)
visitors ($92.9 million). This reflects the high quality of this fishery and other recreational
opportunities in the region, in that the area is able to attract participants from a considerable
distance in the lower 48 states as well as foreign countries. Subsistence harvest expenditures are
based on limited data and are likely to be conservative. (Goldsmith, 1998)

® Estimates of some year-specific commercial fishery total harvest and total sales vary slightly within this report.
This is due to differences in how these data are aggregated and reported by the Alaska Fish and Game, and the point
in time these statistics were accessed during the preparation of this report.
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Table 4. Total Estimated Recreational Direct Spending in Alaska Attributable to Bristol
Bay Wild Salmon Ecosystems, 2009

Local Non-local Non- Total
residents residents residents
Visitors
Non-consumptive - 4,506 36,458 40,964
Sport fishing 13,076 3,827 12,464 29,367
Sport hunting - 1,319 1,323 2,642
Total 13,076 9,652 50,245 72,973
Spending per visitor
Non-consumptive - $2,548 $2,548
Sport fishing $373 $1,582 $3,995
Sport hunting - $1,068 $5,170
Spending ($million)
Non-consumptive - $11.5 $92.9 $104.4
Sport fishing $4.9 $6.0 $49.8 $60.7
Sport hunting - $1.4 $6.8 $8.2
Total $4.9 $18.9 $149.5 $173.3

Table 5 summarizes the full time equivalent employment (annual average) for the cash
component of the economy associated with the major economic sectors of the Bristol Bay
economy, those dependent on wild salmon ecosystems—recreation, commercial fishing, and
subsistence, as well as other major employment sectors. The economy of the Bristol Bay Region
depends on three main activities or sectors—publicly funded services through government and
non-profits, commercial activity associated with the use of natural resources (mainly commercial
fishing and recreation), and subsistence. Subsistence is a non-market activity in the sense that
there is no exchange of money associated with the subsistence harvest. However, local
participants invest a significant portion of their income to participate in subsistence and the
harvest has considerable economic value and their expenditures have significant economic
effects.

Public services and commercial activities bring money into the economy (basic sectors) and
provide the basis for a modest support sector. The support sector (non-basic sector) consists of
local businesses that sell goods and services to the basic sectors including the commercial fishing
industry, the recreation industry, the government and non-profit sectors. The support sector also
sells goods and services to participants in subsistence activities.

The relative importance within the regional economy of government as contrasted with
commercial fishing and recreation can be measured by the annual average employment in each
sector. In 2009, more than two thousand jobs were directly associated with government spending
from federal, state, and local sources. Commercial fishing and recreation accounted for
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approximately three thousand or 57 percent of total basic sector jobs. Since much of the
recreation is using public lands and resources, a share of the government sector; for example
administration of the federal and state parks and wildlife refuges, is directly related to providing
jobs and opportunities in the recreation sector. Accordingly, the estimate of recreation-dependent
jobs is conservative.

The support sector depends on money coming into the regional economy from outside mainly
through government, commercial fishing, and recreation. The relative dependence of the support
sector on the three main sectors is difficult to measure. One reason for this is that government
employment is stable throughout the year, while employment in commercial fisheries and
recreation vary seasonally. Due to the seasonal stability of government jobs, the payroll spending
of people employed in government is likely to contribute more to the stability of support sector
jobs in the region than their share of basic sector jobs indicates.

Table 5. Cash Economy Full-time Equivalent Employment Count by Place of Work in the
Bristol Bay Region, 2009

Annual Summer Winter Swing

Average
Total jobs count 6,648 16,386 3,792 12,594
Basic 5,490 14,877 2,430 12,447
Fish harvesting 1,409 6,909 - 6,909
Fish processing 1,374 4,480 354 4,126
Recreation 432 1,297 - 1,297
Government & Health 2,039 1,712 2,056 (344)
Mineral Exploration 197 450 70 380
Non-basic 1,406 1,509 1,362 147
Construction 61 92 55 37
634 717 593 124

Trade/Transportation/Leisure

Finance 155 142 162 (20)
Other wage & salary 239 241 235 6
Non-basic self employed 317 317 317 -
Resident jobs count 4,675 10,351 3,225 7,126

Note, estimates based on ISER Input-Output modeling described in section below. Fish harvesting and processing
include other fisheries besides salmon, thus employment numbers cannot be compared with other tables shown in
this report. Summer and winter employment shown, are point estimates that either show the maximum or minimum
job count. Swing refers to the difference between maximum and minimum.
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Subsistence users are not the only hunter-gatherers in this economy. Essentially the entire private

economy is “following the game” (or in this case fish), with many commercial fishermen,

processors, sport anglers, sport hunters, and wildlife viewers coming from elsewhere in Alaska
or outside the state to be part of this unique economy at the time that fish and game are available.
The estimated earnings associated with the salmon ecosystem-dependent jobs are shown in Table
6. The total of $283 million was divided among $78 million for residents of the Bristol Bay
region, $104 million to residents of the rest of Alaska, and $100 million to residents of other

states.

Table 6. Cash Economy Estimated Economic Significance of Bristol Bay Ecosystems

Total Residents N_on-
Non-local Local Total Residents
Direct jobs

Peak 14,227 4,365 2,273 6,639 7,587
Commercial fish 11,572 3,251 1,089 4,341 7,231
Recreation 2,655 1,114 1,184 2,298 356
Subsistence non- non-mkt. non-mkt. non- non-mkt.

mkt. mkt.

Annual average 2,811 914 585 1,499 1,313
Commercial fish 1,897 530 177 707 1,190
Recreation 914 384 408 792 123
Subsistence non- non-mkt. non-mkt. non- non-mkt.

mkt. mKkt.
Multiplier Jobs 3,455 2,008 1,447 3,455 -
Total jobs 6,266 2,922 2,032 4,954 1,313
(annual average)
Direct wages $166,632 $40,149 $31,048 $66,199 $100,435
($000)
Commercial fish $134,539 $22,698 $17,608 $40,307 $94,233
Recreation $32,093 $12,451 $13,440 $25,892 $6,202
Subsistence non- non-mkt. non-mkt. non- non-mkt.
mkt. mkt.
Multiplier wages $115,976 $69,250 $46,724 $115,976 -
Total wages $282,608 $104,399 $77,772 $182,175 $100,435

Note, estimates based on ISER Input-Output modeling described in section below.

Table 6 provides an accounting of jobs and wages for the cash economy component of the

Bristol Bay mixed cash-subsistence economy. Kreig et al. (2007) describe the participation in the
subsistence side of the economy through sharing, bartering, and cash exchange for subsistence
harvests. An estimate of the number of jobs or livelihoods supported by the subsistence sector
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(besides those associated with expenditures for tools, equipment, and supplies in Table 3) can be
approximated through either a top-down or bottom-up estimation approach.

Population levels in Bristol Bay were 7,475 in 2010 (Table 1). Based on 2010 census counts, the
number of Bristol Bay residents aged 16 and over was 5,448. The cash economy and equivalent
full-time employment of Alaskans in the Bristol Bay region is estimated at 4,675 (Table 5). The
estimated cash economy employment for local Bristol Bay residents only is 2,032 (Table 6). By
not choosing to move elsewhere, Bristol Bay residents reveal their preference for the livelihood
presented by the mixed cash-subsistence economy. This is supported by the findings in Borass
(2011). For example, several local interviewees were quoted as saying “But | wouldn’t trade this
place for anything. This is home; this is where | find clean water to drink.” And “We love this
place. Moving is not an option to me.” (Boraas (2011) p. 3.)

Data in Holen et al. (2011) indicate that for Bristol Bay communities participation in subsistence
activities is very high. In the towns of King Salmon, Naknek and South Naknek 90% or more of
residents reported participation in subsistence harvest activities (p. 20). One estimate of
participation (employment) in the subsistence livelihood (full-time equivalent jobs) would be to
attribute the residual of the adult (16 and over) population less the cash economy jobs (Table
5)—or around 3,400 jobs to this sector. Therefore, the non-cash economy jobs associated with
the subsistence sector may be roughly 3,400.

Another approach would be to examine the effort levels (days in subsistence activities) based on
subsistence fishing permit data. Fall et al. (2009) indicates that the harvest levels per day are
actually constrained not by potential daily harvest, but by the processing capacity of the family
unit (or extended family).

The total number of full-time equivalent jobs directly dependent on the wild salmon ecosystem is
the sum of the cash economy jobs (6,266) plus the subsistence sector livelihoods (roughly
estimated at (3,400 jobs), or about 9,600 jobs.

Net Economic Values

The preceding discussion has focused on a regional economic accounting framework and job and
wage-related measures of economic significance. This section introduces the net economic value
measures for evaluation of the renewable Bristol Bay resources. The framework for this
accounting perspective is the standard federal guidelines for estimating net economic benefits in
a system of national accounts (Principles and Standards, U.S. Water Resources Council 1985).
EPA (2010) is a more recent and complementary set of guidelines.

The Alaskan subsistence harvest is not traditionally valued in the marketplace. Because the
subsistence resources are not sold, no price exists to reveal the value placed on these resources
within the subsistence economy. The prices in external markets, such as Anchorage, are not
really relevant measures of subsistence harvest value. The supply/demand conditions are unique
to the villages, many of which are quite isolated. Native preferences for food are strongly held
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and often differ from preferences in mainstream society. Additionally, because these are highly
vertically integrated economies, substantial value-added may occur before final consumption
(such as drying, or smoking fish and meats). In their research on estimating the economic value
of subsistence harvests, Brown and Burch (1992) suggest that these subsistence harvests have
two components of value, a product value, and what they call an “activity value.” The product
value is essentially the market value of replacing the raw subsistence harvest. The activity value
would primarily include the cultural value of participating in a subsistence livelihood. The
activity value component is also associated with the value of engaging in subsistence harvest and
food processing activities. This activity value would include maintaining cultural traditions
associated with a subsistence livelihood. Duffield (1997) estimated a hedonic model of
subsistence harvest of 90 Alaskan communities. This model was updated to incorporate current
subsistence harvest data, and education and income data, and estimated a total NEV per pound of
usable subsistence harvest of between $60.24 and $86.06.

Based on an estimated 2.6 million pounds of subsistence harvest per year in the Bristol Bay
region, and valued at an estimated range of $60.24 to $86.06 per pound, this harvest results in an
estimated net economic value annually of subsistence harvest of between $154.4 and $220.6
million.

The net economic value of commercial fisheries is estimated based on data on salmon fishery
permit sales prices for Bristol Bay. The Commercial Fish Entry Commission reports average
permit transfer prices annually (and monthly) for the Bristol Bay salmon fishery.* Over the
period from 1991-2011 the average sales price for Bristol Bay drift net permits has been
$149,000 (in 2011 dollars). The average price for set net permits over the same period has been
$42,200. The 95% confidence interval on the mean drift net price for this period is from
$105,500 to $192,700. For the set net permit transfers, the 95% C.1. on the mean sales price was
between $28,700 and $55,700.° For both types of permits combined, it is estimated that the total
market value of the permits ranges from approximately $225 million to $414 million.

In order to be comparable to other annual net economic values in this analysis (such as sport
fishing or sport hunting) the net present value of commercial fishing permits, as represented by
the market value, must be converted into an annual value reflecting expected annual permit net
income The permit total value can be annualized using an appropriate amortization (or discount)
rate. The decision to sell a commercial fishing permit at a given price is an individual (or
private) decision. In deciding on an acceptable sales price, a permit holder considers past profits
from operating the permit, risk associated with future operation of the permit (both physical and
financial), and many other factors. All these considerations weigh on how heavily a permit seller
discounts (reduces) potential future profits from fishing the permit in order to arrive at a lump-
sum value for the permit. Huppert et al. (1996) specifically looked at Alaska commercial salmon
permit operations and sales and estimated the individual discount rate on drift net permit sales in
the Bristol Bay and surrounding fisheries. This discount rate was estimated from both
profitability and permit sales price data. Huppert et al. estimated the implied discount rate

* A long time series of monthly and annual permit transfer prices is continuously updated at,
http://www.cfec.state.ak.us/pmtvalue/mnusalm.htm

® Over the period 1991-2011, a total of 3,246 Bristol Bay drift net salmon permits and 1,867 set net salmon permits
were reported sold by the Commercial Fish Entry Commission.
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appropriate for annualizing permit sales prices in this setting at 13.52%. This estimate was
consistent with previous estimates for the fishery.® Use of the 13.52% discount rate from
Huppert results in an estimated average annual permit net income associated with Bristol Bay
commercial salmon fishing of between $30.4 million and $55.9 million.

Net income for the processing sector is more difficult to estimate. Relative to the fishing sector,
with ex-vessel value of $181 million in 2010, the processing sector provides an approximately
equal value added of $209 million in 2010 (first wholesale value of $390 million in 2010 less the
cost of buying fish at the ex-vessel cost of $181 million. (Figure 4) However, information on
profits or net income for this sector are difficult to obtain. As with permit prices, processor
profits are highly variable year-to-year. The average value added associated with salmon
processing for the Bristol Bay fishery is generally equal to or more than the ex-vessel value.
Salmon processors in the Bristol Bay fishery have an “oligopsony” market structure, in that a
small number of buyers of raw fish exist in the market. Additionally, these buyers are largely
“price makers” in that they set the price paid per pound to fishermen each season. Given the
unique relationship between fisherman that the small number of processors in the Bristol Bay, it
is estimated that processors derive profits (net economic value) equal to that earned by
fishermen. Therefore, for the purposes of this report it is estimated that the NEV for salmon
producers is equal to that for the fishing fleet. Estimation of harvest and processing sector net
income using a second independent set of net income estimates and assumptions supports the
result that a range of annual NEV commercial fisheries estimates from $60.8 to $111.8 million
provides a conservative estimate for this sector.

Selected Bristol Bay Salmon Processor Costs, 2001-2009
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Figure 4. Selected Bristol Bay Salmon Processor Costs: 2001-2009

® Huppert, Ellis and Nobel (1996) estimated the real discount rate associated with sales of Alaska drift gill-net
commercial permits of 13.52%. Karpoff (1984) estimated the discount rate from sales of Alaska limited entry
permits at 13.95%.
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The sportfish net economic values are angler recreational benefits (consumer surplus) in Duffield
et al. (2007). These estimates are consistent with values from the extensive economic literature
on the value of sportfishing trips (for example Duffield, Merritt and Neher 2002). Sport hunting
values are based on studies conducted in Alaska McCollum and Miller (1994). Direct use values
for all uses total from $237 million to $354 million per year. In addition to recreationist’s net
benefits, net income (producer’s surplus) is recognized by the recreation and tourism industry.
This is a component that remains to be estimated.

Based on the National Research Council panel on guidelines for valuation of ecosystem services
(NRC 2005), it is important to include intrinsic or passive use values (aka “non-use” values) in
any net economic accounting of benefits (Figure 5).
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Figure 5. Flows of Ecosystem Services (adapted from (National Research Council 2005))

A major unknown is the total value related to existence and bequest motivations for passive use
values. Goldsmith et al. (1998) estimated the existence and bequest value for the federal wildlife
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refuges in Bristol Bay at $2.3 to $4.6 billion per year (1997 dollars). There is considerable
uncertainty in these estimates, as indicated by the large range of values. Goldsmith’s estimates
for the federal wildlife refuges are based on the economics literature concerning what resident
household populations in various areas (Alberta, Colorado) (Adamowicz et al. 1991; Walsh et al.
1984; Walsh et al. 1985) are willing to pay to protect substantial tracts of wilderness. Similar
literature related to rare and endangered fisheries, including salmon, could also be applied here.
It is possible that from a national perspective the Bristol Bay wild salmon ecosystems and the
associated economic and cultural uses are sufficiently unique and important to be valued as
highly as wilderness in other regions of the U.S.. Goldsmith et al.’s (1998) estimates assume that
a significant share of U.S. households (91 million such households) would be willing to pay on
the order of $25 to $50 per year to protect the natural environment of the Bristol Bay federal
wildlife refuges. The number of these households used in Goldsmith’s analysis is based on a
willingness to pay study (the specific methodology used was contingent valuation) conducted by
the State of Alaska Trustees in the Exxon Valdez oil spill case (Carson et al. 1992). These
methods are somewhat controversial among economists, but when certain guidelines are
followed, such studies are recommended for use in natural resource damage regulations (for
example, see Ward and Duffield 1992). The findings of the Exxon Valdez study were the basis
for the $1 billion settlement between the State and Exxon in this case. Willingness-to-pay
analyses have also been upheld in court (Ohio v. United States Department of Interior, 880 F.2d
432-474 (D.C. Cir.1989)) and specifically endorsed by a NOAA-appointed blue ribbon panel
(led by several Nobel laureates in economics) (Arrow et al. 1993).

While the primary source of passive use values for Bristol Bay are likely to be with national
households (lower 48), it is important to note that the Alaska natives living in Bristol Bay also
likely have significant passive use values for the wild salmon ecosystem. For example, Boraas
(2011) quotes Bristol Bay natives in saying “We want to give to our children the fish, and we
want to keep the water clean for them...It was a gift to us from our ancestors, which will then be
given to our children.) (Boraas p. 33).

Goldsmith’s estimates for just the federal refuges may be indicative of the range of passive use
values for the unprotected portions of the study area. However, there are several caveats to this
interpretation. First, Goldsmith et al. estimates are not based on any actual surveys to calculate
the contingent value specific to the resource at issue in Bristol Bay. Rather, they are based on
inferences from other studies, a method referred to as benefits transfer. Second, these other
studies date from the 1980’s and early 1990°s and the implications of new literature and methods
have not been examined. Additionally, the assumptions used to make the benefits transfer for
the wildlife refuges may not be appropriate for the larger Bristol Bay study area which includes
not only the wildlife refuge, but also two large national parks. This topic is an area for future
research.
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Table 7. Summary of Bristol Bay Wild Salmon Ecosystem Services, Net Economic Value
per Year (Million 2009 $)

Ecosystem Service Low estimate High estimate
Commercial salmon fishery

Fishing Fleet $30.4 $55.9

Fish Processing $30.4 $55.9
Sport fishing $12.2 $12.2
Sport hunting $1.4 $1.4
Wildlife viewing / tourism $8.1 $8.1
Subsistence harvest and activity $154.4 $220.6

Total Direct Use Value $236.90 $354.10

Table 7 provides a summary of annual net economic values. Since these are values for renewable
resource services that in principle should be available in perpetuity, it is of interest to also
consider their present value (e.g. total discounted value of their use into the foreseeable future).
The controlling guidance document for discounting in cost benefit analysis, OMB Circular A-4
(2003), generally requires use of discount rates of 3% and 7%, but allows for lower, positive
consumption discount rates, perhaps in the 1 percent to 3 percent range, if there are important
intergenerational values. Weitzman (2001), conducted an extensive survey of members of the
American Economic Association, and suggests a declining rate schedule, which may be on the
order of 4 percent (real) in the near term and declining to near zero in the long term. He suggests
a constant rate of 1.75% as an equivalent to his rate schedule. Weitzman’s work is cited both in
the EPA guidance (EPA 2000) and in OMB guidance (Circular A-4 (2003) ). Table 8 shows the
estimated net present value in perpetuity of direct use values within the Bristol Bay Ecosystem.
The table shows a range of alternative discount rates from the standard “intragenerational” rates
of 7% and 3% to the more appropriate “intergenerational” rates for the Bristol Bay case of 1.75%
and 1.0%. The entire range of NPV estimates in the table is from $3.4 to $35.4 billion. The range
of estimated direct use NPV of the resource using the more appropriate intergenerational
discount rates is from $13.5 to $35.4 billion. These estimates are likely quite conservative as
they do not include estimates of passive use values, but are limited to direct economic uses of the
wild salmon ecosystem services.

Table 8. Estimated Net Present Value of Bristol Bay Ecosystem Net Economic Use Values
and Alternative Assumed Perpetual Discount Rates

Net Present Value (million 2009 $)

Estimate

Annual Value 7% Discount 3% Discount 1.75% Discount 1% Discount
Low Estimate $236.9 $3,384 $7,897 $13,537 $23,690
High Estimate $354.1 $5,059 $11,803 $20,234 $35,410
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1.0 Introduction and Setting

This report provides information on the importance of wild fisheries and the natural environment
in the Bristol Bay region to the economies of the Bristol Bay region, the State of Alaska and the
U.S. as a whole.

1.1 Study Objectives and Report Organization

The primary purpose of this report is to estimate baseline levels of economic activity and values
associated with the current Bristol Bay Region wild salmon resource. This comprehensive report
includes and synthesizes individual reports on separate components of economic activity and
values linked to the Bristol Bay Ecosystem. Economic activity linked to Bristol Bay includes
sportfishing, subsistence harvest, sport hunting, and commercial fishing. Additionally, an
analysis of the structure of the Bristol Bay economy and the significance of these ecosystem-
related economic activities to the economy is presented.

This report on the baseline levels of economic activities (as of 2009) within the Bristol Bay
Ecosystem is organized as follows:

Section 1: Introduction and Setting

Section 2: Baseline Recreation and Subsistence Economics
Section 3: Baseline Commercial Fisheries Activity

Section 4: Economic Significance Analysis (Schworer et al.)
Section 5: Baseline Net Economic Values

The major components of the total value of the Bristol Bay area wild salmon ecosystems include
subsistence use, commercial fishing and processing, sportfishing, and the preservation values (or
indirect values) held by users and the U.S. resident population. The overall objectives of this
work are to estimate the share of the total regional economy (expenditures, income and jobs) that
is dependent on these essentially pristine wild salmon ecosystems, and to provide a preliminary
but relatively comprehensive estimate of the total economic value associated with the ecosystem.

It is important to note that while the geographic scope of this economic characterization report is
targeted to the Bristol Bay wild salmon ecosystem, the scope of the proposed mining activity is
somewhat narrower, including the Nushugak and Kvichak drainages. Values tied to, and specific
to, the proposed mining activity (and discharges) in the Nushugk and Kvichak Drainages would
be a subset of those reported here, and have not been identified in this general characterization
analysis.

This report used existing information and data to target this economic characterization report to
ecosystem services and associated economic activity and values, specific to the Bristol Bay
Region. However, data on different economic sectors vary in quality, and available data on some
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economic activities (such as non-consumptive tourism) make it more difficult to identify
activities and associated economic values narrowly targeted to the Bristol Bay area. The overall
intent of this report is to provide a general picture of the full range of economic values associated
with ecosystem services supplied by the entire Bristol Bay region.

1.2 Definition of Study Area

The Bristol Bay region is located in southwestern Alaska. The region, which includes Bristol
Bay Borough, the Dillingham Census Area, and a large portion of Lake and Peninsula Borough,
contains a relatively small number of communities, the largest of which are shown in Figure 6.
The area is very sparsely populated and the large majority of its population is comprised of
Alaskan Natives (Table 9). Although median household income varies among census areas
within the region, outside of the relatively small Bristol Bay Borough, income is somewhat lower
than for the state of Alaska as a whole. As noted, Alaskan Natives make up over two-thirds of
the total population within the region as compared to approximately 15% for the entire state
(Table 9)

Table 9. Demographic and Socioeconomic Characteristics of the Bristol Bay Region

Area Population Percent ~ Percent 18  Number of  Median household
2010 Alaska or over households income 2009
Native

Bristol Bay Borough 997 48.2% 77.4% 423  $ 64,418

Dillingham Census Area 4,847 80.4% 67.1% 1563 $ 46,580

Lake & Peninsula Borough 1,631 74.6% 69.8% 553 §$ 42,234
Total Bristol Bay Region 7,745 73.8% 66.7% 2539 $ 48,010

State of Alaska 710,231 14.8% 73.6% 234779 % 66,712

Source: US Census Quickfacts. Quickfacts.census.gov
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Table 10. Bristol Bay Area Communities and Populations

Bristol Bay Area Community Population
(2010 census)

Aleknagik 219

Clark's Point 62

Dillingham 2,329

Egegik 109

Ekwok 115

Igiugig 50

Iliamna 109

King Salmon 374

Kokhanok 170

Koliganek 209

Levelock 69

Manokotak 442

Naknek 544

New Stuyahok 510

Newhalen 190

Nondalton 164

Pedro Bay 42

Pilot Point 68

Port Alsworth 159

Port Heiden 102

South Naknek 79

Ugashik 12

Togiak City 817

Portage Creek 2

Twin Hills 74
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Figure 6. Bristol Bay Area Location and Major Communities
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This study focuses on the economic contributions of the Bristol Bay ecosystem. The rivers that
flow into the Bristol Bay comprise some of the last great wild salmon ecosystems in North
America (Figure 7). All five species of Pacific salmon are abundant, and the rich salmon-based
ecology also supports many other fish species, including healthy populations of rainbow trout.
The Naknek, Nushagak-Mulchatna, and Kvichak-Lake Iliamna watersheds are relatively pristine
with very little roading or extractive resource development. The existing mainstays of the
economy in this region are all wilderness-compatible and sustainable in the long run: subsistence
use, commercial fishing, and wilderness sportfishing. Commercial fishing largely takes place in
the salt water outside of the rivers themselves and is closely managed for sustainability. The
subsistence and sportfish sectors are relatively low impact; primarily personal use and catch and
release fishing, respectively. Additionally, there are important public lands in the headwaters,
including Lake Clark National Park and Preserve, Katmai National Park and Preserve, and
Togiak National Wildlife Refuge.

The Bristol Bay area includes the political designations of Bristol Bay Borough, the Dillingham
census area, and most of Lake and Peninsula Borough. The largest town in the area is
Dillingham. In 2010 the Dillingham census area had an estimated population of 4,847 (US
Census, Quick Facts).
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Figure 7. Map of Bristol Bay Study Area

1.3 Focus of Study-Economic Uses

As noted, this report focuses on estimating baseline levels of ecosystem services provided by the
Bristol Bay Region. These services are broad and substantial and include, but are not limited to
commercial, aesthetic, recreational, cultural, natural history, wildlife and bird life, and ecosystem
services.

A primary dichotomy of economic value is the division of values into those that are, or can be
traded within existing economic markets, and those for which no developed market exists.
Examples of ecosystem services specific to the Bristol Bay region that are traded in markets are
commercial fish harvests and guided fishing trips. While a number of services provided by
Bristol Bay natural resources can be classified as market services (with associated market-
derived values), there are many services provided by this area that are classified as non-market
services. These non-market resource services include noncommercial fishing, wildlife watching,
subsistence harvests, protection of cultural sites, and aesthetic services.

A second dichotomy of resource services and associated values is that of direct use and passive
use services and values. The most obvious type, direct use services, relates to direct onsite uses.
The second type of resource services are so-called passive use services. These services have
values that derive from a given resource and are not dependent on direct on-site use. Several
types of passive use values were first described by Weisbrod (1964) and Krutilla (1967), and
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include existence and bequest values. Existence values can derive from merely knowing that a
given natural environment or population exists in a viable condition. For example, if there were
a proposal to significantly alter the Bristol Bay natural ecosystem, many individuals could
experience a real loss, even though they may have no expectation of ever personally visiting the
area. Bequest values are associated with the value derived from preserving a given natural
environment or population for future generations. While use values may or may not have
associated developed markets for them, passive use services are exclusively non-market services.

When passive use and use values are estimated together, the estimate is referred to as total
valuation. This concept was first introduced by Randall and Stoll (1983) and has been further
developed by Hoehn and Randall (1989).

The National Research Council in their 2005 publication “Valuing Ecosystem Services: Toward
Better Environmental Decision Making” provided an outline of ecosystem services. Table 11
provides an application of the NRC outline to Bristol Bay resources, and details examples of the
ecosystem services, both use and passive use, that are produced by natural resources such as
those found in the Bristol Bay region.

Table 11: Types of Ecosystem Services

Use Values Nonuse Values
Direct Indirect Existence and Bequest
Values
Commercial and recreational Nutrient retention and cycling Cultural heritage
fishing
Flood control Resources for future
Aquaculture generations
Storm protection
Transportation Existence of charismatic
Habitat function species
Wild resources
Shoreline and river bank Existence of wild places
Potable water stabilization

Recreation
Genetic material

Scientific and educational
opportunities

A comprehensive economic evaluation of these Bristol Bay wild salmon ecosystems needs to
include two distinct accounting frameworks. One is regional economics or economic
significance, focused on identifying cash expenditures that drive income and job levels in the
regional economy. The other is a net economic value framework that includes all potential costs
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and benefits from a broader social perspective. The latter necessarily includes non-market and
indirect benefits, such as the benefits anglers derive from their recreational activity, over and
above their actual expenditure. Both perspectives are important for policy discussions and
generally both accounting frameworks are utilized in evaluating public decisions.
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2.0 Bristol Bay Recreation and Subsistence Economics

Section 2 of this report addresses the regional economic activity associated with the recreation
and subsistence sectors. Primary recreational activities examined include sportfishing, sport
hunting, and tourism/wildlife viewing.

2.1 Bristol Bay Sportfishing Economics

Sportfishing is a consistently economically significant economic activity in the Bristol Bay
Region. Information sources for this section are the Duffield et al. (2007) report on Bristol Bay
Salmon Ecosystem economics (referred to hereafter as the 2005 Bristol Bay Study), and Alaska
Department of Fish and Game estimates of the total populations of anglers fishing the Bristol
Bay Area waters. (pers. Comm. G. Jennings, August 2011)

The sport angler and trip characteristics, expenditures, and values are presented using several
sub-sample breakouts. Comparisons of sub-samples are presented to highlight similarities as
well as differences between sample groups. Primary sub-samples examined include non-resident
anglers, non-local Alaska resident anglers, and Bristol Bay resident anglers.

The 2005 Bristol Bay study examined angler responses to a wide range of questions on their
opinions, preferences, and experiences relating to fishing in the Bristol Bay area. The following
sportfishing results focus on key characteristics of Bristol Bay sportfishing. Estimates of angler
spending and net economic values have been adjusted from the original 2005 dollars to 2009
dollars using the Consumer Price Index-Urban (CPI-U).

2.1.1 Bristol Bay Area Trip Characteristics and Angler Attitudes

The 2005 Bristol Bay Study reported several differences between how nonresident anglers and
Alaska anglers access Bristol Bay fisheries and the types of accommodations they use when
there. For non-resident anglers the most common trip included staying at a remote lodge and
flying or boating with a guide (35.2%). Resident anglers accessed the Bristol Bay area with their
own plane or boat (49.9%), driving to area by motor vehicle (11.3%), and “other” type of trips
(24%). Those who reported driving to access Bristol Bay fisheries were primarily residents and
nonresidents staying in the King Salmon and Dillingham area, where a few local roads exist and
provide some access to nearby fisheries.
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Table 12. Bristol Bay Angler Distribution across Trip Types, by Residency

Trip Type Non-residents Alaska
(%) Residents (%)
Stayed at a remote lodge and flew or boated with a guide to fishing 35.2 -
Stayed at a tent or cabin camp and fished waters accessible from camp 23.7 7.8
Hired other lodging in an area community and either fished on own or 6.4 4.2
contracted for travel on a daily basis
Floated a section of river with a guided party 3.9 2.8
Hired a drop-off service and fished and camped on our own 4.3 2.2
Accessed the area with my own airplane or boat 8.3 49.9
Drove to the area by motor vehicle 4.3 11.3
Other 14.0 24.0
Sample Size 246 55

Note: sample size for resident sample is not large enough to divide into local and non-local sub-samples |

24%
Other 14%

Drove to area 11%
4%

Accessed area with own 50%
boat or plane 800
Hired float, drop off, or %
other lodging 15%
Stayed at a tent or cabin 8%
camp | 24%

Stayed at a remote |0%
lodge | 35%
| | |

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
Percent of respondents

‘ O Nonresidents M Residents ‘

Figure 8. Comparison of Resident and Nonresident Bristol Bay Angler Trip Types

Respondents to the 2005 Bristol Bay survey were asked what was the primary purpose of their
trip to the Bristol Bay area. A majority of nonresidents (73%) reported fishing as their major
purpose; 30% of resident anglers reported fishing as the main purpose of their most recent
Bristol Bay trip. Table 13 also shows that a much larger proportion of non-residents (45%) than
residents (11.4%) were on their first trip to their primary fishing destination.
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Table 13: Bristol Bay Angler Trip Characteristics.

Statistic Nonresidents Alaska Residents
(sample size)

Major purpose of trip 72.7% 29.5%

was for fishing (246) (54)

Trip was first trip to 45.2% 11.4%

primary destination (245) (48)

Survey respondents in the 2005 study were asked what fish species they targeted on their most
recent trip to Bristol Bay. Table 14 reports these results. Overall, king salmon and rainbow trout
were the most frequently targeted species for both residents and non-residents.

Table 14: Bristol Bay Angler Survey, Targeted Species.

Bristol Bay Anglers

Primary species targeted on Nonresidents Alaska Residents
trip / statistic
Rainbow Trout 30.6% 31.3%
King Salmon 35.2% 29.8%
Silver Salmon 16.3% 16.5%
Sockeye Salmon 9.1% 0%
Other Species 8.8% 22.4%

Sample size 235 48

Respondents to the 2005 Bristol Bay angler survey were presented with a series of statements
regarding fishing conditions on their Bristol Bay area trip. They were asked to indicate their
level of agreement or disagreement with each statement. Table 15 shows the percent of residents
and non-residents who either “agreed” or “strongly agreed” with each statement. Across all of
the statements presented in the survey, majorities of both resident and non-resident respondents
agreed with the positive statements about their fishing experience. The highest levels of
agreement for both nonresidents and Alaska resident anglers were with the statements “there was
a reasonable opportunity to catch fish”, “there was minimal conflict with other anglers”, and
“fishing was in a wilderness setting.”
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Table 15: Bristol Bay Angler Rating of Selected Attributes of Fishing Trip

Statement % of respondents who either

"agree" or "strongly agree"
Nonresidents Alaska Residents
Fishing conditions were un-crowded 87.2% 75.4%
There was a reasonable opportunity to catch fish 96.5% 93.0%
There was minimal conflict with other anglers 93.3% 90.7%
Fishing was in a wilderness setting 92.4% 95.0%
There was opportunity to catch trophy-sized fish 81.4% 70.0%
There was opportunity to catch and release large # of fish 87.3% 76.6%
Sample Size 235 47

2.1.2 Bristol Bay Angler Expenditures

Respondents to the 2005 Bristol Bay angler survey were asked a series of questions relating to
the amount of money they spent on their fishing trips. Average spending per trip was estimated
for three types of anglers: local Bristol Bay Area residents, Alaska residents from outside the
Bristol Bay region, and nonresidents. Adjusted to 2009 price levels, nonresidents reported
spending the most for their sportfishing trips to Bristol Bay ($3,995). Alaska resident anglers,
those from outside Bristol Bay spent an average of $1,582 per trip and those living within the
Bristol Bay region reported spending an average of $373 per sportfishing trip.

Table 16 breaks out average expenditures by impact region and type of fishing trip for the
nonresident angler sample. Where money is spent on a trip determines local economic impacts.
For instance, a given amount of money spent within the very small Bristol Bay economy has a
much greater relative impact than the same amount of money spent in a larger economy, such as
Anchorage. Table 16 shows that the largest per-trip spending is made by nonresident anglers
who stay at a remote lodge with daily guiding services ($6,950/trip). This compares to the
lowest spending levels per trip of about $1,400 for driving to the fishing site, accessing the area
with own plane or boat, and hiring a drop-off service and fishing or camping on own.

The first two rows of Table 16 show that a large portion of Alaska trip costs for remote lodge or

tent or cabin camp trips is associated with the cost of a sport-fishing package or tour. This sport-
fishing package spending is assumed to be spent in the Bristol Bay region.

38



Table 16. Nonresident Trips to Bristol Bay Waters, Mean Expenditure Per Trip Estimates
By Trip Type

Trip type Total Reported Bristol Bay Package sport-
Trip Spending spending® fishing trip
spending
Stayed at a remote lodge and flew or boated with a
guide to fishing sites most days $6,950 $1,900 $6,089
Stayed at a tent or cabin camp and fished waters
accessible from this base camp $4,158 $1,357 $3,517

Hired other lodging in an area community and either
fished on own or contracted for travel on a daily

basis $2,643 $1,818 $2,576
Floated a section of river with a guided party $2,187

Hired a drop-off service and fished and camped on

our own $1,515 $1,145

Accessed the area with my own airplane or boat $1,437 $1,291

Drove to the area by motor vehicle $1,453 $1,062

Other $2,233 $1,047 $2,422

2 all spending in Bristol Bay except package sportfishing trip expenditures (package trip expenditures are also assumed spent in
the Bristol Bay Region)

Note: cells with less than 5 observations are left blank. Category values are the average values for those respondents reporting an
expense in that category. Bristol Bay spending and Package sport-fishing tour spending will not necessarily sum to Total spending
due to varying sample sizes.

Table 17 details the distribution of Bristol Bay trip spending across expenditure categories. For
non-residents visitors, the largest three spending categories within the Bristol Bay area were for
commercial and air taxi service and for lodging or camping fees (totaling about 66% of all
spending in Bristol Bay). For non-local Alaska residents the three largest categories of spending
were “gas and other Alaska travel costs,” camping fees, and commercial air travel (totaling about
58% of all Bristol Bay spending by non-local Alaska residents).

Table 17: Distribution of Trip Expenditures across Spending Categories, by Residency and
Area

Nonresidents non-local AK
residents

Expenditure category In Bristol Bay In rest of AK In Bristol Bay
Commercial air travel 31.1% 51.9% 18.1%
Air taxi service 20.5% 1.3% 11.1%
Transportation by boat 0.0% 0.0% 0.0%
Boat or vehicle rental 5.3% 4.8% 7.5%
Gas or other travel costs in AK 4.1% 1.4% 16.3%
Lodging or camping fees 13.9% 11.9% 23.6%
food or beverages 9.2% 19.3% 16.7%
Guide fees 6.2% 0.6% 0.0%
Fishing supplies 4.1% 5.2% 6.7%
Other non-fish package tours 0.1% 0.7% 0.0%
Other 5.4% 2.9% 0.0%
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2.1.3 Aggregate Direct Sport fishing Expenditures in Bristol Bay

In order to derive estimated aggregate angler expenditures related to sportfishing in the Bristol
Bay region, two primary pieces of information were needed: 1) the number of angler trips per
year to the region by Alaska residents and nonresidents, and 2) the average spending per trip by
resident and nonresident anglers. A trip is defined here as a roundtrip visit from home, and
return. Estimates of the number of anglers who fished in the Bristol Bay region in 2009 were
derived by ADF&G staff (Table 18). The average number of trips per angler, estimated from
responses to the 2005 Bristol Bay angler survey, is also shown in Table 18. In total
approximately 29,000 sport fishing trips were taken in 2009 to Bristol Bay freshwater fisheries.
These trips are roughly split between 12,000 nonresident trips, 13,000 Bristol Bay resident trips,
and 4,000 trips by Alaskans living outside of the Bristol Bay area.

Table 18. Estimated 2009 Bristol Bay area angler trips, by Angler Residency

Statistic Nonresidents Out-of-area AK BB Residents
residents

Annual Anglers

fishing Bristol Bay 9,572 2,561 1,133

waters

Average trips per 1.30 1.49 11.54

angler for 2005

Estimated total 12,464 3,827 13,076
trips

Table 19 presents the aggregation of total angler expenditures within the Bristol Bay region.
This table shows average and aggregate estimated expenditures for three angler groups: 1)
nonresident anglers, 2) local-area resident anglers (those who live in the Bristol Bay area), and 3)
non-local resident anglers (those Alaska residents living outside of the Bristol Bay region). This
table also shows average and total annual spending by nonresident anglers for package
sportfishing trips in the Bristol Bay region.

Overall, the large majority of angler spending in the region is attributable to nonresident anglers.
Additionally, the majority of nonresident spending is due to the purchase of sportfishing
packages such as accommodation and angling at one of the areas remote fishing lodges.
Estimates of variability were derived for average expenditure levels, and total visitation
estimates. It is estimated that annually Bristol Bay anglers spend approximately $58 million
within the Bristol Bay economy. Given the variability in the components of this estimate, the
95% confidence interval for Bristol Bay area spending by anglers from outside the area ranges
from $0 to $130 million annually. The vast majority of this spending (approximately $47 million
annually) is spent by nonresident anglers.
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Table 19. Estimated Aggregate Spending Associated with Sportfishing in the Bristol Bay

Region (2009 dollars)

Nonresidents out-of-area AK BB Residents Total
residents
All Non Residents Remote Lodge
Increment
Mean expenditures in Bristol $ 1,471 $4,698 $ 1,582 $ 373
Bay region
Estimated trips 12,464 6,187 3,827 13,076 29,367
Total Bristol Bay direct $ 18,333,187 $ 29,068,303 $ 6,053,700 $ 4,874,848 $ 58,330,039
expenditures

Table 20 presents total estimated direct angler expenditures by residency, and location of
spending. Again, among all direct spending related to Bristol Bay angling, the large majority is
associated with nonresidents traveling to Alaska. Additionally, the large majority of this
spending is reported to have occurred within the Bristol Bay economy. This table categorizes
spending by origin and destination. This classification is then used in the regional economic
significance analysis presented in Section 4.

Table 20. Bristol Bay Sportfishing: Aggregate in and out of Region and State Spending

(2009)

Population

In Bristol Bay Spending

In Alaska Spending

Total spending in

Total spending

Total in-state

Spending from

Bristol Bay from outside spending outside Alaska
Bristol Bay
NONRESIDENT Base trip spending $ 18,333,187 $ 18,333,187 $ 20,727,318 $ 20,727,318
NONRESIDENT Sportfish package
spending $ 29,068,303 $ 29,068,303 $ 29,068,303 $ 29,068,303
NONRESIDENT TOTAL $ 47,401,490 $ 47,401,490 $ 49795621 $ 49,795,621
RESIDENTS
OUT-OF-BB RESIDENT base trip
spending $ 6,053,700 $ 6,053,700 $ 6,053,700 $ -
BB RESIDENT base trip spending $ 4,874,848 $ - $ 4874848 $ -
ALASKA RESIDENT TOTAL $ 10,928,549 $ 6,053,700 $ 10,928,549  $ -
TOTAL $ 58330039 $ 53455190 $ 60724170 $ 49,795,621
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2.2 Bristol Bay Subsistence Harvest Economics

The subsistence harvest within the Bristol Bay region generates regional economic impacts when
Alaskan households spend money on subsistence-related supplies. Goldsmith (1998) estimated
that Alaskan Native households that use Bristol Bay wildlife refuges for subsistence harvesting
spend an average of $2,300 per year on subsistence-related equipment to aid in their harvesting
activities. Additionally, Goldsmith estimated that Non-Native households spend $600 annually
for this purpose. Correcting for inflation from 1998 to 2009 implies annual spending for
subsistence harvest of about $3,054 for Native households and $796 for Non-Native
households.’

Figure 9 shows the general distribution of subsistence harvest by Bristol Bay residents. Overall,
salmon make up the largest share of all harvest (on a basis of usable pounds), and accounts for
over one-half of all harvest. Another nearly one third of harvest come from land mammals
(31%), and non-salmon fish comprise another 10% of harvest.

T A 1998-99 survey of the village of Atyqasuk (North Slope Borough) found that 33% of households spent between
$4,000 and $10,000 on subsistence activities and 9% spent more than $10,000 per year (US DOI, BLM and MMS
2005). The simple parametric mean for this inland community that harvested no whales was $3,740 per year per
household (1999 dollars). The use of the adjusted Goldsmith estimates therefore likely provides a conservative
estimate of subsistence expenditures.

42



Salmon
52%

Land Mammals
31%

Marine Invertebrates
0%

Non-Salmon Fish
10% Birds and Eggs

0,
2% Marine Mammals

Vegetation 206

3%

Figure 9. Distribution of Bristol Bay Subsistence Harvest

Table 21 shows average per capita and total estimated community subsistence harvest for the
Bristol Bay communities. In total, individuals in these Bristol Bay communities harvest about
2.6 million pounds of subsistence harvest per year for an average of 343 pounds per person
annually. Table 22 and Table 23 detail Bristol Bay area subsistence harvest by salmon species

and location.

Table 21. ADF&G Division of Subsistence Average Per Capita Subsistence Harvest for

Bristol Bay Communities

Bristol Bay Area Community /year Population Per Capita Harvest ~ Total Annual

of AKF&G harvest data survey (2010 census) (raw pounds of Harvest
harvest)(AKF&G
Subsistence
Surveys)
Aleknagik 2008 219 296 64,824
Clark’s Point 2008 62 1210 75,020
Dillingham 1984 2,329 242 563,618
Egegik 1984 109 384 41,856

43




Ekwok 1987 115 797 91,655
Igiugig 2005 50 542 27,100
lliamna 2004 109 469 51,121
King Salmon 2008 374 313 117,062
Kokhanok 2005 170 680 115,600
Koliganek 2005 209 899 187,891
Levelock 2005 69 527 36,363
Manokotak 2008 442 298 131,716
Naknek 2008 544 264 143,616
New Stuyahok 2005 510 389 198,390
Newhalen 2004 190 692 131,480
Nondalton 2004 164 358 58,712
Pedro Bay 2004 42 306 12,852
Pilot Point 1987 68 384 26,112
Port Alsworth 2004 159 133 21,147
Port Heiden 1987 102 408 41,616
South Naknek 2008 79 268 21,172
Ugashik 1987 12 814 9,768
Togiak City 2000 817 246 200,982
Twin Hills 2000 74 499 36,926
Total surveyed communities 7,018
Un-surveyed communities 457 --
Total including un-surveyed areas 7,475 343 2,563,313
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Table 22. Historical Subsistence Salmon Harvest for Bristol Bay, Alaska: 1975-2007
(ADF&G Division of Subsistence ASFDB)

Number of Fish Harvested

Harvest
Year Permits | Chinook | Sockeye | Coho Chum Pink Total per permit
1975 686 8,600 | 175,400 8,500 7,500 1,300 | 192,700 280.9
1976 716 8,400 | 120,900 3,500 9,100 4,400 | 137,900 192.6
1977 738 7,000 | 127,900 6,600 9,100 300 | 143,900 195
1978 773 8,100 | 127,600 4,400 16,200 12,700 | 160,900 208.2
1979 829 | 10,300 | 116,500 7,300 7,700 500 | 132,000 159.2
1980 1,243 | 14,100 | 168,600 7,300 | 13,100 | 10,000 | 199,000 160.1
1981 1,112 | 13,000 | 132,100 | 12,200 | 11,500 2,600 | 158,400 142.4
1982 806 | 13,700 | 110,800 | 11,500 | 12,400 8,600 | 143,300 177.8
1983 829 | 13,268 | 143,639 7,477 | 11,646 1,073 | 177,104 213.6
1984 882 | 11,537 | 168,803 | 16,035 | 13,009 8,228 | 217,612 246.7
1985 1,015 9,737 | 142,755 8,122 5,776 825 | 167,215 164.7
1986 930 | 14,893 | 129,487 | 11,005 | 11,268 7,458 | 174,112 187.2
1987 996 | 14,424 | 135,782 8,854 8,161 673 | 167,894 168.6
1988 938 | 11,848 | 125,556 7,333 9,575 7,341 | 161,652 172.3
1989 955 9,678 | 125,243 | 12,069 7,283 801 | 155,074 162.4
1990 1,042 | 13,462 | 128,343 8,389 9,224 4,455 | 163,874 157.3
1991 1,194 | 15,245 | 137,837 | 14,024 6,574 572 | 174,251 145.9
1992 1,203 | 16,425 | 133,605 | 10,722 | 10,661 5,325 | 176,739 146.9
1993 1,206 | 20,527 | 134,050 8,915 6,539 1,051 | 171,082 141.9
1994 1,193 18,873 | 120,782 9,279 6,144 2,708 | 157,787 132.3
1995 1,119 15,921 | 107,717 7,423 4,566 691 | 136,319 121.8
1996 1,110 | 18,072 | 107,737 7,519 5,813 2,434 | 141,575 127.5
1997 1,166 19,074 | 118,250 6,196 2,962 674 | 147,156 126.2
1998 1,234 | 15,621 | 113,289 8,126 3,869 2,424 | 143,330 116.2
1999 1,219 | 13,009 | 122,281 6,143 3,653 420 | 145,506 119.4
2000 1,219 | 11,547 | 92,050 7,991 4,637 2,599 | 118,824 97.5
2001 1,226 14,412 92,041 8,406 4,158 839 | 119,856 97.8
2002 1,093 | 12,936 | 81,088 6,565 6,658 2,341 | 109,587 100.3
2003 1,182 | 21,231 | 95,690 7,816 5,868 1,062 | 131,667 111.4
2004 1,100 | 18,012 | 93,819 6,667 5,141 3,225 | 126,865 115.3
2005 1,076 | 15,212 | 98,511 7,889 6,102 1,098 | 128,812 119.7
2006 1,050 12,617 95,201 5,697 5,321 2,726 | 121,564 115.8
2007 1,063 | 15,444 | 99,549 4,880 3,991 815 | 124,679 117.3
Average 1,035 | 13,825 | 121,906 8,329 7,733 3,099 | 152,371 153
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Table 23. Bristol Bay Subsistence Salmon Harvests by District and Location Fished, 2007.
(Fall et al. 2009)

Number of Estimated salmon harvest
pemuts
Area and river system 1zzued” Chinook  Sockeye Coho Chum Pmk  Total
Naknek—EKvichak District 480 672 69837 L1104 405 262 72,280
Waknek Faver subdistrict 287 664 22364 1,078 375 260 24742
Kvichak BiverThiamma Lake 195 2 47473 26 30 1 47538
subdistnct:
Chekak 1 ] 310 0 1] 0 310
Igiugiz 4 1 1,419 0 2 0 1,422
hanma Lake-general 5l 0 5,017 0 0 0 5017
Enik 4 ] 769 ] 0 1] 769
Eokhanok 0 ] 15,340 26 2 1 13,393
Foachak Faver 2 ] 1,203 ] 1] 1] 1,203
Lake Clark 3 ] 3604 ] 1] 1] 3,604
Levelock 1 | 102 0 6 1] 109
Newhalen River 39 ] 8,732 0 1] 1] 8,732
Pedro Bay 20 ] 5,569 0 1] 1] 3,569
Sixmule Lake 26 ] 5,208 0 1] 1] 5,208
Egegik District 28 163 080 334 7202 1,577
Ugashik District 17 43 1036 2Bl g 79 1,546
Nushagak District 495 13,330 25127 3,050 3,006 430 44944
Wood River 135 1,793 6,813 293 249 34 9184
Nushagak River 117 3,479 5879 1127 1572 213 14270
Nushagak Bay 228 5,138 93545 1467 1000 163 17322
nonconmmercial
Nushagak Bay commercial 33 418 887 113 118 12 1,550
Izushik/Snake River 25 S00 2000 3 37 ] 2,599
Nushagak, site unspecified 1 1 3 15 0 0 1%
Togiak District 48 1,234 2348 110 420 19 4332
Total 1,063 15,444 99549 4880 3,991 8§15 124,679

Norer Harvests are extrapolated for all permuits iszued, based on those retumed and on the avea fishad as reported on
the pamut. Due to rovmding, the sum of cohmms and rows may not equal the sstimated total OF 1,063 permmots
1szuad for the managament area, 917 wers ranumed (£6.3%5).

2 Sum of =ites may excead distriet totzls, and sum of distnets may excead area totzl, becanse permitess mav use
more than one site.

Sowree  ADF &G Dhiision of Subsistence ASFDE.
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In 2010 the US Census reported an estimated 1,873 Native and 666 non-native households in the
Bristol Bay Region (Bristol Bay Borough, Lake and Peninsula Borough, and Dillingham). Based
on the Goldsmith (1998) estimate of direct expenditures related to subsistence harvest, this
implies an annual direct subsistence-related expenditure of approximately $6.3 million in the
Bristol Bay region.

Table 24. Estimated Total Annual Bristol Bay Area Subsistence-Related Expenditures
(2009 $)

Area Population Percent Alaska Number of Number of Number of

2010 native households Native non-native

Households Households
Bristol Bay Borough 997 48.2% 423 204 219
Dillingham Census Area 4847 74.6% 553 413 140
Lake & Peninsula Borough 1631 80.4% 1563 1257 306
Total Bristol Bay Region 7,475 73.8% 2539 1873 666
Annual Spending/ household $ 3054 % 796

Total Estimated

Subsistence Spending $ 5,720,064 $ 530,350

Total $ 6,250,404

2.3 Bristol Bay Sport Hunting and Non-consumptive
Economics

2.3.1 Sport Hunting

In addition to sport fishing, sport hunting also plays a significant (but smaller) role in the local
economy of the Bristol Bay region. While not a large share of the economy, sport hunting in the
Bristol Bay area offers high quality hunting opportunities for highly valued species. Bristol Bay
sport hunting provides hunting opportunities for caribou, moose, and brown bear, among other
species. Table 25 shows reported hunter numbers for the most recently reported representative
years for several species hunted in the region. The big game hunting numbers are reported for
the two Game Management Units (GMUSs) that comprise the Bristol Bay Region. GMUs are
spatial areas delineated by AKF&G to more closely correspond to wildlife habitat and population
ranges than do other geographical or political boundaries.
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Table 25. ADF&G Reported Big Game Hunting in Bristol Bay and Alaska Peninsula Game
Management Units

Most recent Big Game Hunting Estimates from ADF&G Wildlife Management Reports
(Number of hunters)

Alaska Peninsula Bristol Bay
(GMU 9) (GMU 17)
Non-local Nonreside Non-local
Residents nts Residents Nonresidents
Moose 91 157 200 195
Caribou 0 0 311 230
Brown bear 600 624 117 117
691 781 628 542

The caribou estimate for GMU 17 is for the Mulchatna herd and extends beyond GMU 17 borders
Shaded cells include both non-local residents and local residents
Sources: AKDF&G Species-specific Wildlife Management Reports

Table 26 outlines the estimation of total annual expenditures for big game hunting within the
Bristol Bay region. These estimates are based on an assumption of one trip per hunter per year
for a species, and utilize estimates of hunter expenditures per trip developed by Miller and
McCollum (1994) adjusted to 2009 price levels.

Table 26. Estimated annual big game hunting expenditures for Bristol Bay region

Statistic Non-local Residents Nonresidents
Estimated trips 1,319 1,323
Expenditure per trip $ 1,068 $ 5,170
Total estimated direct

expenditure $ 1,408,351 $ 6,839,301
Total $ 8,247,652.52

In total, it is estimated that Bristol Bay area big game hunters living outside of the area spend
about $8.2 million per year in direct hunting-related expenditures. The expenditure estimate
above may include some caribou hunting of the Mulchatna herd outside of the closely defined
Bristol Bay region game management units, resulting in an overestimate of spending for hunting
this species.

2.3.2 Non-consumptive Wildlife Viewing / Tourism Economics

Many of the sport fishing and sport hunting visitors to the Bristol Bay region also engage in
other activities such as kayaking, canoeing, wildlife viewing or bird watching. These activities

48



are typically referred to as non-consumptive because unlike hunting or fishing, no resource is
“consumed,” rather the goal is to leave the resource (flora and fauna) unchanged.

The Bristol Bay region has a number of nationally-recognized special management areas for
wildlife. These include Katmai and Lake Clark National Parks, the Togiak and Becherof
National Wildlife Refuges, and Wood-Tikchick State Park. The most accessible and popular
destination for visitors interested in non-consumptive recreation activities is Katmai National
Park, and in particular Brooks Camp on Naknek Lake which is world famous as a site for bear
viewing. The camp accommodates both day and overnight visitors who are there to view the
bears, as well as sport fishermen.

Information on the number of non-consumptive use visitors, their itineraries and activities while
in the region, and their expenditures is somewhat limited. Unlike sport fishing and sport hunting,
no license is required for these other activities so there is no consistent and comprehensive
record documenting these trips.

The visitation estimates that form the basis for the analysis of non-consumptive use in Southwest
Alaska are primarily based on McDowell Group's (2006) Alaska Visitor Statistics Program
(AVSP) estimate . The AVSP is a comprehensive State of Alaska research program initiated in
1982 and follows a strict and proven methodology. The methodology utilizes an exit survey to
intercept visitors. As a result of the concentration of visitors in urban parts of the state, the
survey method tends to oversample urban visitors and undersample rural visitors. Based on a
separate stratified rural sample conducted during the 2001 AVSP, it is known that the survey
methodology tends to underestimate visitation to remote rural parts of the state such as
Southwest Alaska. Thus, the overall visitation used for this analysis can be considered
conservative. In addition to McDowell Group (2006), Fay and Christensen (2011)'s 2007
estimate of visitation to Katmai was utilized.

For this analysis non-consumptive users are defined as those who reported wildlife viewing,
camping, kayaking, hiking, or photography as their primary purpose of their visit. We adjust the
most recent 2006 summer and winter visitor estimate for Southwest Alaska excluding Kodiak by
applying the 2006-2009 percent difference in air travelers for Alaska overall (McDowell Group,
2007a & 2007b). The trend in air travelers to Alaska serves as the best indicator for changes to
visitation in Southwest Alaska for two reasons. First, visitors to rural Alaska are mainly
independent travelers, and second they primarily arrive by air in comparison to the statewide
largest share of visitors who arrive by cruise ship. The Southwest Alaska region closely matches
the Bristol Bay study region with the exception of Kodiak and the Aleutian Islands. Our analysis
excludes Kodiak but includes an insignificant portion of visitors to the Aleutian Islands.

Since the Alaska Visitor Statistics Program counts out-of-state visitors only, we calculate visitor
volume originating within the state based on Littlejohn and Hollenhorst (2007) and Colt and
Dugan (2005) resident share of between ten and eleven percent. We treat visitation to Katmai
NPP separate from other areas of the Bristol Bay region. Visitor volume and expenditure for
Katmai NPP are from Fay and Christensen (2010) and for the remaining Bristol Bay area are
from McDowell Group (2007a). We net out sport fishing and hunting visitation in Katmai NPP
using Littlejohn and Hollenhorst (2007) and for the rest of the region by applying the McDowell
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Group (2007a and 2007b) estimate. We assume equal expenditures for residents and non-
residents because the non-resident per person expenditure estimate in both cases does not include
the cost of travel to and from Alaska. For most non-residents all in-state travel expenditures are
included, based on the assumption that the primary reason for the travel to Alaska is the visit the
Bristol Bay region. For all of these estimates, we paid special attention to the potential for double
counting and addressed those issues.

Based on the most recent studies of non-resident visitors to the state and two studies that
estimated visitation and economic impacts related to Katmai National Park and Preserve, we
estimate that on an annual basis including summer and winter visitation, approximately 2,300
residents and 18,900 non-residents visited Katmai NPP. Other areas in the Bristol Bay region
received approximately 2,300 resident visitors and 19,000 non-resident visitors. Note, these
estimates exclude visitation where sport fishing or sport hunting was in part or the primary
activity of choice. After adjusting the per capita expenditures to 2009 dollars we estimate per
person expenditures to amount to $2,245 annually for Katmai NPP and $2,873 per person
annually for visiting other destinations in the Bristol Bay region.

To be consistent with the expenditure data for sport fishing and hunting, we assume that the visit
to the Bristol Bay region was the primary reason for their visit to Alaska. Based on these
assumptions, 2009 total expenditure for this group is estimated to be $104.2 million.

It should be noted that an earlier estimate of Bristol Bay non-consumptive (wildlife watching)
visitor expenditures (Duffield et al. 2007) reported a much lower spending level by this group
($17.1 million). As noted in that report, the estimate was based on extremely limited and dated
information from one location within the region (Brooks Camp). The estimate was derived and
presented as an approximation, as was also noted in the report, “This is an approximate estimate
based on limited and outdated information, and is an area for further research.”(Duffield et al.
2007, p. 91).

The estimates derived in this later, current report utilizes both visitation and expenditure
estimates that were not available when the earlier report was drafted.
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3.0 Bristol Bay Commercial Fisheries

3.1 Introduction

This section provides an economic overview of Alaska’s Bristol Bay commercial salmon
industry. The report begins with a brief overview of the industry. Subsequent sections discuss
harvests, products and markets, prices, harvest and wholesale value, fishermen, processors,
employment, taxes, the regional distribution of permit holders, fishery earnings and processing
employment, and the role of the industry in the Bristol Bay regional economy. The final section
discusses selected economic measures of the Bristol Bay salmon industry.

A challenge in characterizing the Bristol Bay fishery is that there is wide variation from year to
year in catches, prices, earnings, employment and other measures of the fishery. No single
recent year or period is necessarily “representative” of the fishery or what it will look like in the
future. To illustrate the range of historical variation in the fishery, wherever possible this report
provides data or graphs for at least the years since 2000, and in many cases for longer periods.

This report focuses on the economic significance of the entire Bristol Bay commercial salmon
fishery. The fishery harvests salmon returning to several major river systems, including the
Nushagak and Kvichak. Currently, because of potential future resource development in these
watersheds, there is particular interest in the fisheries resources and economic significance of
these two river system. As discussed in greater below, historically the relative contribution of
these river systems to total Bristol Bay commercial salmon harvests has varied widely from year
to year and over longer-term periods. There is no simple way to characterize what share of the
Bristol Bay commercial fishery is attributable to the Nushagak and Kvichak river systems, or
what this share will be in the future.

Some of the prices and values presented in this report are presented as nominal prices and values
(not adjusted for inflation), and others are presented as real prices and values (adjusted for
inflation). In general, we used nominal prices where our primary purpose was to show actual
prices and values over time (and as they appeared to people over time), and we used real prices
where our primary purpose was to compare prices and values over time. Prices and values are
expressed in nominal dollars except where the report specifically notes that they are real dollars.
All real prices are expressed in 2010 dollars, as calculated using the Anchorage Consumer Price
Index. This is far from an ideal measure, but it is the only long-term measure of inflation
available for any Alaska location.®

® In theory, it may appear more technically accurate to express all prices in real dollars. In
practice, there are several reasons why nominal prices are preferable for much of the data
presented in this report. First, it is far from obvious what the measure of inflation should be:
while the Anchorage CPI is the best available measure, it is not necessarily a good
characterization of the inflation actually experienced by Bristol Bay fishermen or processors.
Secondly, when price or value data are converted to “real” values it is harder to compare them to
other data unless those data have been converted to real values for the same year. Data
converted to real dollars quickly use their utility as a reference source. Third, people familiar
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The report presents a wide variety of data for the Bristol Bay salmon industry in graphs and
tables as well as in the text of the report. Detailed information on the data sources for all graphs ,
tables and text are provided in the data appendix at the end of the report. The report is based on
data available as of October 2011.

We’ve included pictures in the report to help readers who haven’t had the opportunity to visit
Bristol Bay to have a sense of what the industry looks like. Except where otherwise noted,
pictures in the report were taken by Gunnar Knapp.

3.2 Overview of the Bristol Bay Salmon Industry

The Bristol Bay salmon fishery is one of the world’s largest and most valuable wild salmon
fisheries. Between 2006 and 2010, the Bristol Bay salmon industry averaged:

e Annual harvests of 31 million salmon (including 29 million sockeye salmon)
51% of world sockeye salmon harvests

Annual “ex-vessel” value (the value earned by fishermen) of $129 million
Annual first wholesale value after processing of $268 million.

26% of the “ex-vessel” value to fishermen of the entire Alaska salmon harvest.
Seasonal employment of more than 6800 fishermen and 3700 processing workers.

Bristol Bay is located in southwestern Alaska. Each year tens of millions of sockeye salmon
return to the major river systems which flow into Bristol Bay, of which the most significant (in
numbers of returning salmon) are the Nushagak, Kvichak, Naknek and Egegik Rivers. Sockeye
salmon spend a year or more in freshwater lakes before migrating to saltwater. The large lakes
of the Bristol Bay region provide habitat for sockeye salmon during this life stage.

with the Bristol Bay fishing industry remember what fish and permit prices actually were in any
given year: it is harder for them to recognize and believe prices or values converted to real
dollars.
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Figure 10. Major Bristol Bay River Systems
Map source: www.purebristolbay.com/images/layout/BBNC_Base Map-800.jpg

Almost all Bristol Bay commercial fish harvests occur during a brief four-week season from
mid-June to mid-July. At the peak of the season, millions of salmon may be harvested in a single
day.

The Naknek River near King Salmon
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Two kinds of fishing gear are used in the Bristol Bay fishery: drift gillnets (operated from
fishing boats) and set gillnets (operated from shore). Drift gillnets account for most of the total
catch. Technically, the drift gillnet fishery and the set gillnet fishery are managed as separate
fisheries.

Both the drift gillnet fishery and the set gillnet fishery are managed under a “limited entry”
management system which was implemented for all of Alaska’s twenty-seven salmon fisheries in
the mid-1970s. The basic purpose of the limited entry system is to limit the number of boats
fishing in each fishery, which makes it easier for managers to control the total fishing effort and
makes the fishery more profitable for participants than it would be if entry (participation) were
unrestricted and more boats could fish. Every drift gillnet fishing boat or set net operation must
have a permit holder on board or present—so the number of boats or set net operations cannot
exceed the number of permit holders. There are approximately 1860 drift gillnet permits and
approximately 1000 set net permits. Section 3.7 below (Bristol Bay Salmon Fishermen)
provides more details about the limited entry system and Bristol Bay management regulations.

Drift Gillnet Boats Fishing in the Naknek River

The Bristol Bay salmon harvest is processed by about 10 large processing companies and 20
smaller companies employing about 3700 processing workers at the peak of the season in both
land-based and floating processing operations. Most of the land-based processors operate only
during the short summer salmon season. Most of the workers are flown in from outside the
region and live in bunkhouse facilities at the processing plants.
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The Ekuk Processing Plant in the Nushagak District near Dillingham, photographed at low tide. Extreme tides
complicate logistics for land processing facilities in Bristol Bay. At many plants, fish can be delivered only when
the tide is in.

Most Bristol Bay salmon is processed into either frozen headed and gutted salmon or canned
salmon. Formerly almost all Bristol Bay frozen salmon was exported to Japan. In recent years
exports to Japan have declined sharply while shipments to the U.S. domestic market have
increased and exports have increased to Europe and to China (for reprocessing into fillets sold in
Europe, Japan and the United States). Most canned salmon is exported, primarily to the United
Kingdom, Canada, and other markets.

ishona Bristoy fishing boat

Bristol Bay salmon catches vary widely from year
to year and over longer periods of time. Catches
set all-time records in the early 1990s, fell sharply
after 1995, and then rose again after 2002. The
2011 catch was about 25% lower than the average
for the previous five years.

Wholesale prices for Bristol Bay salmon products
and “ex-vessel” prices paid to fishermen increased
during the 1980s, peaked in 1988, and then
declined dramatically during the 1990s. The main
cause of the decline in prices was competition in
world markets from dramatically increasing world
production of farmed salmon, although many
other factors also contributed. Since 2001,
wholesale and ex-vessel prices have been
increasing, as the growth of farmed salmon
production has slowed and new markets for
Bristol Bay sockeye salmon have been developed.

Photograph bybGabe Dunham

The decline in catches and prices during the 1990s
led to a drastic decline in value in the Bristol Bay
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salmon fishery. The ex-vessel value paid to fishermen fell from a peak of $214 million in 1990
to just $32 million in 2002. The loss in value led to a severe economic crisis in the Bristol Bay
salmon industry. Many land-based salmon processing operations closed and many floating
processors left Bristol Bay. Many fishing permit holders stopped fishing, and permit prices fell
drastically.

As catches and prices have improved since 2002, the Bristol Bay salmon industry has
experienced a significant economic recovery. The ex-vessel value paid to fishermen increased
to $149 million in 2010. Participation in the fishery has increased and permit prices have
strengthened. Among both fishermen and processors there is a renewed sense of optimism about
the economic future of the Bristol Bay salmon industry, taking advantage of growing world
demand for wild salmon. This optimism is tempered by recognition of the variability of harvests
and value associated with fluctuations in salmon returns and markets.

A tender, floating processor, and freighter anchored in the Nushagak district

Photograph by Gabe Dunham

Photograph&@ Gabe Dunham



3.3 Bristol Bay Salmon Harvests

Although all five species of Pacific salmon are caught in Bristol Bay, commercial salmon
harvests are overwhelmingly sockeye salmon. Between 2001 and 2010, sockeye accounted for
94% of total Bristol Bay salmon catches. Except where otherwise noted, references in this report
to harvests, production, prices, etc. are specifically for Bristol Bay sockeye salmon.

Between 1975 and 2010, annual Bristol Bay commercial sockeye salmon harvests ranged from 5
million to 44 million fish, with an annual average of 22.5 million fish. Harvests increased from
depressed levels of less than 6 million fish in the mid-1970s to more than 15 million fish for
most of the 1980s and more than 25 million fish annually for the years 1989-1996. Sockeye
salmon harvests peaked at 44 million fish in 1995. Harvests then fell off sharply to lows of 10
million fish in 1998 and 2002 before rebounding to 29 million fish in 2007 and 31 million fish in
2009—the highest sockeye harvest since 1995. The 2011 harvest of 22 million fish was
significantly lower than the previous five years and the lowest since 2003.
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Figure 11. Bristol Bay Commercial Salmon Harvests.
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The average weight of a Bristol Bay sockeye salmon is typically about 6 pounds. Between 1975
and 2010 average weights varied from as low as 5.3 pounds to as high as 6.7 pounds. . There
was no significant trend in average fish weight over this period. Fish weight tended to be
slightly lower in years when more fish were harvested.’

Bristol Bay sockeye salmon harvests may be expressed either in fish, pounds, or metric tons.
Over the period 1975-2010, sockeye salmon harvests averaged:

22.7 million sockeye
133 million pounds (@ average weight of 5.9 pounds per fish)
60,200 metric tons (@ 2204.6 pounds per metric ton)

For commercial fishery management purposes, Bristol Bay is divided into five different fishing
districts: Naknek-Kvichak, Egegik, Nushagak, Ugashik, and Togiak, which correspond to
different major Bristol Bay river systems.

Numbers in boxes are average annual
harvests for each district in millions of
fish for the years 1991-2010
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Figure 12. Bristol Bay Fishing Districts. Source: ADFG map posted at:

www.adfg.alaska.gov/index.cfm?adfg=CommercialByFisherySalmon.salmonmaps_districts_bristolbay

® The correlation between fish weight and the number of fish harvested was -.433, which is statistically significant at
the 1% level in a one-tailed t-test (N = 36).
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Annual harvests within each district vary widely from year to year, as does the relative share of
each district in the total catch. Most of the record Bristol Bay catches of the mid-1990s were
caught in the Naknek-Kvichak and Egegik districts. Similarly, most of the decline in catches
after the mid-1990s resulted from a decline in catches in these two districts—particularly the
Naknek-Kvichak. Most of the recovery in catches since 2002 has also occurred in these two
districts, as well as in the Nushagak district, where catches have been very strong.

millions of fish
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Figure 13. Bristol Bay Commercial Sockeye Salmon Harvests, by District.
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Currently, there is particular interest in the fisheries resources and economic significance of the
Nushagak and Kvichak watersheds because of potential future resource development in these
watersheds, Given the wide variation in catches by district from year to year and over longer
time periods of time, there no obvious way to characterize the relative share of the Bristol Bay
commercial salmon fishery attributable to these river systems or to the rivers, streams and lakes
that make up each river system.

In general, over most of the past decade, the Nushagak and Naknek-Kvichak districts have
accounted for about 60% of the total Bristol Bay commercial sockeye harvest (Figure 14).

Share of Bristol Bay Commercial Sockeye Salmon Harvest, by District
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Figure 14. Share of Bristol Bay Commercial Sockeye Salmon Harvest, by District.

Note however that both districts include other major rivers beside the Nushagak and Kvijak
rivers. For example, the Kvichak River generally accounts for less than half of Naknek-Kvichak
district harvests (Figure 15).
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Naknek-Kwijak District Sockeye Salmon Harvests, by River of Origin
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Figure 15. Naknek-Kvichak District Sockeye Salmon Harvests, by River of Origin.

As discussed more below, economic measures of the Bristol Bay commercial fishery are not
necessarily proportional to fish harvests. If total fish harvests were to change by a given
percentage, the value of the fishery, employment, and other measures would not change by the
same percentage amount.

Bristol Bay Gear Types

All Bristol Bay salmon are harvested using gillnets. Gillnets hang in the water perpendicular to
the direction in which returning salmon are swimming. The fish get their heads stuck in the nets
and are “picked” from the net as it is pulled from the water.

There are two types of gillnet fishing operations in Bristol Bay: drift gillnets and set gillnets.

Drift gillnets hang in the water behind the fishing boat. After a period of time, the nets are
pulled back into the boat for picking.
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Gillnetters catch salmon by setting curtain-like nets
perpendicular to the direction in which the fish are traveling
as they migrate along the coast toward their natal streams.
The net has a float line on the top and a weighted lead line
on the bottom. The mesh openings are designed to be just
large enough to allow the . . . fish to get their heads stuck
(““gilled’”) in the mesh. . . . Net retrieval is by hydraulic
power which turns the drum. Fish are removed from the net
by hand “picking” them from the mesh as the net is reeled
onboard.

Gillnetter.

e TS :

———

Source: Alaska Department of Fish and
Game, “What kind of fishing boat is that?”’
www.cf.adfg.state.ak.us/geninfo/pubs/fv_n_a
k/fv_aklpg.pdf.

Bristol Bay fishing boats stored in a Naknek boatyard ~ Most Bristol Bay drift gillnet fishing boats

for the winter are used only during the short, intense
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summer salmon season (although some are
used to fish for herring in the spring) and are
stored in boat yards for the rest of the year.
The fact that fishing boats and processing
plants are idle for much of the year adds to
costs in the fishery.




Crowded fishing near the boundary of a Bristol
Bay fishing district

.‘f"- $oae

Photograph by Bart Eaton

Drift gillnet fishermen have the advantage of
being able to move to where the fishing is best—
and the disadvantage that other fishermen are
likely to want to fish in the same places. Bristol
Bay drift gillnet fishing boats are often crowded
along the “lines” which are the boundaries of
legal fishing districts, established by GPS
coordinates. Often fishing is best when fishermen
are able to place their nets along the line, catching
fish as they swim into the district.

Bristol Bay drift gillnet fishing boats are limited
to 32 feet in length. Over time, wider and taller
boats have been built as fishermen try to get more
working space and hold capacity.

Drift gillnetq boats waiting for an opening in the Nushagak district

Photograph by Gabe Dunham
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In set gillnet fishing, one end of the net is attached to the shore, while the other is attached to an
anchor in the water. Fishermen pick the fish from a skiff or from the beach at low tide.

A set-net fishing operation on the Nushagak River

There are more drift gillnet permits
fished than set gillnet permits, and
average catches are higher for drift

gillnet permits than for set gillnet
permits. As a result, drift gillnet
permits account for about four-fifths of
the Bristol Bay sockeye salmon catch.

Table 27. Comparison of Bristol Bay Drift Gillnet and Set Gillnet Fisheries (2006-10

Average)

Comparison of Bristol Bay Drift Gillnet and Set Gillnet Fisheries (2006-10 Averages)

Ratio,
Drift Set Drift Gillnet Drift Set
Gillnet Gillnet Total to Set Gillnet Gillnet % | Gillnet %
Total Permits Fished 1,470 847 2,317 1.7 63% 37%
Average Pounds 102,109 37,575 139,684 2.7
Total Pounds 150,053 31,813 181,866 47 83% 17%

Source: Commercial Fisheries Entry Commission, Basic Information Tables.
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Bristol Bay Salmon Harvests, by Fishery
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Figure 16. Bristol Bay Salmon Harvests, by Fishery

Relative Scale of Bristol Bay Sockeye Salmon Harvests

There are several ways to measure the relative scale of Bristol Bay sockeye salmon harvests in
comparison with other sources of supply, which are illustrated by the three graphs below:

Sockeye salmon fisheries. Bristol Bay is by far the largest sockeye salmon fishery in the world.
Between 1980 and 2009 Bristol Bay averaged 59% of total Alaska sockeye salmon supply and
44% of total world sockeye salmon supply.
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Figure 17. World Sockeye Supply

Alaska salmon fisheries. In most years, Bristol Bay sockeye is the single largest fishery in
Alaska. Between 1980 and 2009, Bristol Bay sockeye salmon averaged 20% of Alaska salmon
supply for all species combined.
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Figure 18. Alaska Salmon Supply

World salmon supply. World farmed salmon and trout production has grown extremely rapidly

since the early 1980s. As farmed salmon and trout production increased, Bristol Bay’s share of
total world salmon supply fell from 11% in 1980 to just 3% in 2009.
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Figure 19. World Salmon and Trout Supply

Future Bristol Bay Salmon Harvests

It is very difficult to predict how Bristol Bay salmon harvests may change in the future. Every
year the Alaska Department of Fish and Game, as well as the University of Washington Fisheries
Research Institute (FRI) make pre-season projections of how many salmon will return to Bristol
Bay and what the harvest will be. The projections are based on estimates for previous years of
escapements, the number of juvenile salmon entering saltwater, and the numbers of adult salmon
of different age classes which returned.

The pre-season projections provide at best a rough guide to what actual harvests will be.
Between 1990 and 2011, actual catches ranged from 51% below the Alaska Department of Fish
and Game’s projections to 128% over the projections, with an average annual projection error of
31%.
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Bristol Bay Sockeye Salmon Preseason Projection and Actual Commercial Catch
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Figure 20. Bristol Bay Sockeye Preseason Projection and Actual Commercial Catch

There are no formal projections of how Bristol Bay salmon harvests may change over the longer
term future. As shown by the graph on the following page, historically harvests have varied
widely from decade to decade. Analysis of lake-bed sediments has also shown significant
historical variation in salmon returns in previous centuries prior to commercial harvesting.

Long-term changes in salmon returns have been shown to be associated with periodic changes in
ocean conditions such as water temperature and currents, known as “regime shifts.” The much
lower average harvests from the 1950s through the 1970s are thought to have resulted in part
from a different ocean regime (although other factors, such as interceptions of Bristol Bay
salmon by foreign fishing fleets, likely also played a role).

The potential for significant future changes in ocean conditions associated with not only regime
shifts but also global climate change could significantly affect future Bristol Bay salmon returns
and harvests—but it is very difficult to predict what changes might occur or when they might
occur.
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Bristol Bay Sockeye Salmon Harvests, 1895-2009
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Figure 21. Bristol Bay Salmon Harvests, 1985-2009

Until the 1950s, only sailboats were allowed to harvest salmon in Bristol Bay

Source: “Sailing for Salmon” exhibition of historic Bristol Bay photographs
at Anchorage Museum, summer 2011 (http://www.anchoragemuseum.org)
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3.4 Bristol Bay Salmon Products and Markets

The major products produced from Bristol Bay sockeye salmon are canned salmon, frozen
headed and gutted (H&G) salmon, frozen salmon fillets, fresh H&G salmon, and salmon roe.
Frozen H&G salmon and canned salmon account for most of the product volume.

Bristol Bay canned salmon

Headed and gutted salmon on trays for freezing

For most of the more than one-hundred year history of the Bristol Bay salmon fishery,
production was overwhelmingly canned salmon. Processing plants were called “canneries” and

processing companies were called “canners.”

However, in the 1970s frozen salmon production increased rapidly, as technologies for freezing
salmon and shipping frozen salmon developed, and as Japanese demand for frozen Bristol Bay
salmon expanded with the end of Japanese salmon fishing in international waters and within the
U.S. 200-mile limit. By the mid-1980s, more than 80% of Bristol Bay salmon production was
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frozen, almost entirely for export to Japan. The shares of different product forms in Bristol Bay
production over time reflect changes in changes in relative prices and total harvests. From the
mid-1990s to the mid-2000s, as frozen sockeye salmon prices fell due to increased competition
in the Japanese market from farmed salmon, and as harvest volumes fell, the frozen share of
production declined and the canned share increased. Since the mid-2000s, as frozen sockeye and
harvest volumes have increased, the frozen share of production has risen (Figure 22 and Figure
23).

Bristol Bay Sockeye Salmon Production
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Figure 22. Bristol Bay Sockeye Salmon Production
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Figure 23. Share of Sockeye Salmon Production in Bristol Bay
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Table 28 provides more detail about product forms for canned and frozen Bristol Bay salmon in
recent years. In 2010, about one-third of canned salmon production was “talls” (14.75 ounce
cans) and about two-thirds “halves” (7.5 ounce cans). Between 2006 and 2010, the share of
frozen fillets in total frozen production increased from about 6% to about 18%.

Table 28. Sales of Selected Sockeye Salmon Products.

Sales of Selected Sockeye Salmon Products
by Major Bristol Bay Salmon Processors (pounds)

2006 2008 2010
Canned Halves 23,349,893 23,672,655

Canned
Canned Talls * *

3,939,220 7,930,710
Frozen H&G 61,270,959 53,500,871
Roe _[Roe |

* Not reported due to confidentiality restrictions
Note: Includes only sales reported by processors with more than 1 million pounds of sales of
salmon products in the previous year.

Source: Alaska Department of Revenue, Annual Salmon Price Reports

In any given year, the total volume of Bristol Bay salmon products is less than the annual harvest
volume, because part of the weight (25%-35%) is lost in processing as the fish heads and guts are
removed, and also because some fish are shipped to plants outside the Bristol Bay region for
processing. Between 1984 and 2010, the reported volume of processed salmon products sold by
Bristol Bay salmon processors, or production, averaged 67% of the volume of harvests, and
ranged from as low as 59% to as high as 75%. The annual variation in the ratio of production
weight to harvest weight results from several factors including changes in average fish size,
changes in the mix of products produced, and changes in the share of the catch shipped outside
the region for processing.
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Bristol Bay Sockeye Salmon Harvests and Production
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Figure 24. Bristol Bay Sockeye Salmon Harvests and Production
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Monthly Sales Volume, Bristol Bay Frozen H&G Sockeye Salmon
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Monthly Sales Volume, Bristol Bay Sockeye Salmon Fillets, Fresh & H&G and Roe
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Monthly Sales Volume, Bristol Bay Canned Salmon
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Figure 25. Monthly Sales VVolume of Bristol Bay Salmon Products

75




The timing of processors’ sales of Bristol Bay salmon reflects the highly seasonal character of
the industry. Sales of products for which storage costs are relatively high—including frozen
H&G salmon, frozen and fresh fillets, fresh H&G and roe—are concentrated in the summer in
the months during and immediately after the season. Sales of canned salmon are distributed
more evenly over the year. For some products, no data are available for sales for some months
(to preserve confidentiality, sales are only reported if at least three processors report sales).

Bristol Bay Salmon Markets

Data are not available on the end-markets to which Bristol Bay sockeye salmon products are
shipped. However, because Bristol Bay represents such a large share of Alaska and United
States sockeye salmon production, we can make reasonable inferences about end markets for
Bristol Bay sockeye salmon by comparing U.S. export data with Alaska statewide production
data.

Prior to about 1998, almost all U.S. frozen sockeye salmon production (including Bristol Bay
production) was exported, and almost all exports were to Japan. Beginning in about 1999, this
pattern changed in two important ways. First, exports declined relative to production—
indicating that significant volumes of Alaska frozen sockeye were beginning to be sold in the
U.S. market rather than exported. Secondly, significant volumes of frozen sockeye began to be
exported to countries other than Japan—particularly EU countries and China—substantially
reducing the Japanese share of U.S. sockeye salmon exports (Figure 26).

These two trends together resulted in a dramatic decline in the volume of Alaska sockeye salmon
shipped to Japan—from more than 100,000 metric tons in 1993 to 20,000 Ibs or less since
2006—and a corresponding dramatic decline in the dependence of Alaska (and Bristol Bay)
sockeye on the Japanese frozen salmon market.
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Alaska Frozen Sockeye Production & U.S. Frozen Sockeye Exports
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Figure 26. Alaska Frozen Sockeye Production and U.S. Frozen Sockeye Exports.
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The volume of Alaska frozen sockeye salmon sold to U.S. domestic markets may be estimated as
total production minus exports. This in turn allows estimation of the end-market shares of the
United States and export markets. End-market shares have changed dramatically from the early
1990s, when almost all production was estimated to Japan. Between 2006 and 2010, 27-39% of
production was exported to Japan, 20-31% was sold in the United States, 10-21% was exported
to China, 11-16% was exported to the European Union, and 7-13% was exported to other
countries.

Estimated End-Markets for Alaska Frozen Sockeye Salmon (%)
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Figure 27. Estimated End-Markets for Alaska Frozen Sockeye Salmon

Note that most of the frozen sockeye exported to China are not consumed in China. Rather, they
are thawed and reprocessed—using much cheaper Chinese labor—into fillet and other value-
added products which are then re-exported to end-markets in Europe, the United States and
Japan. Thus the final end-market shares for Europe, the United States and Japan are larger than
are shown in the graph (but data are not available to indicate how much larger.)
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Boxes of frozen Bristol Bay sockeye in the cold storage
of a Chinese reprocessing plant, 2007

Most Alaska canned sockeye—including Bristol Bay canned sockeye—is exported. Total
reported U.S. exports are approximately equal to total Alaska production (Figure 28).*
Historically the United Kingdom was by far the most important market for canned sockeye. In
recent years, exports of canned sockeye to Canada have grown dramatically—from which
significant volumes are likely re-exported to the UK and other markets.

Alaska Canned Sockeye Production & U.S. Canned Sockeye Exports
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Figure 28. Alaska Canned Sockeye Production and U.S. Canned Sockeye Exports

19In some years reported US exports of canned sockeye salmon exceed reported Alaska production. The reasons for
this are not entirely clear. One likely contributing factor is that in years of large sockeye production, significant
volumes may be kept in inventory and sold during a later year.
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Relatively small volumes of fresh salmon are produced in Bristol Bay. It is difficult for Bristol
Bay to compete with other areas of Alaska in supplying fresh markets because of the greater
distance and cost required to transport fish to the United States market.

Salmon roe accounts for a relatively small share of total Bristol Bay product volume—typically
less than 3%--but accounts for a higher share of product value because it commands a higher
price per pound than other product forms. Most Bristol Bay sockeye salmon roe is exported as
sujiko (roe in whole skeins) to Japan.

3.5 Bristol Bay Salmon Prices

Between the late 1980s and 2001, Bristol Bay fishermen and processors experienced a dramatic
decline in prices paid for Bristol Bay salmon. The “ex-vessel price” paid to fishermen fell from
a peak of $2.10/1b in 1988 to $.42/lb in 2001. After 2001 the ex-vessel price recovered gradually
to $.66/Ib in 2006 and $.80/Ib in 2009 and then rose sharply to $1.07/lb in 2010. Final data for
Bristol Bay ex-vessel prices in 2011 were not available when this report was prepared but were
expected to be similar to 2010.

In nominal terms 2010 ex-vessel prices were similar to prices for much of the 1990s. In “real”
prices adjusted for inflation they remained lower than any year except 1993.
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Figure 29. Average Ex-Vessel Price of Bristol Bay Sockeye Salmon, 1975-2010
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Canner atCIark’s Point, Nushagak District
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Photograph by Gabe Dunham

The decline in ex-vessel prices during the 1990s reflects a decline in first wholesale prices paid
to processors for both canned and frozen salmon. Similarly, the increase in ex-vessel prices after
2001 reflects in first wholesale prices for both canned and frozen salmon—particularly for frozen

salmon (Figure 30).

Average Ex-Vessel and Wholesale Prices of Bristol Bay Sockeye Salmon

$6.00
A =—Frozen
$5.00 wholesale
price
$4.00
== Canned

< wholesale
2 i price
E_$&OO
@
E ——Ex-vessel
S $2.00 price
o
B

BL00 / AW

$0.00 T T T T T T T T T T T T T T T T T T T T T T T T T T

1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008
2010

Source: Alaska Department of Fish and Game

Figure 30. Average Wholesale and Ex-Vessel Prices of Bristol Bay Sockeye Salmon
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A loaded Bristol Bay gillnetter
~um R

Ptg rh by Gabe Dunham
Monthly wholesale price data, available for years since 2001, provide more detail about

wholesale price trends. Wholesale prices may fluctuate widely over the course of a year due to
changes in supply and other market factors.

Wholesale prices for frozen headed and gutted (H&G) salmon increased from about $1.75/1b in
2001 to about $3.00/Ib in early 2011. Wholesale prices for canned salmon halves increased from
an average of about $2.50/1b in 2001 to about $3.50/Ib in early 2011. Wholesale prices for
canned salmon talls fell from an average of about $2.30/Ib in 2001 to about $2.10/Ib in 2005
before increasing to $3.30/Ib in early 2011.
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Average Monthly First Wholesale Prices,
Bristol Bay Canned and Frozen H&G Sockeye Salmon
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Figure 31. Average Monthly First Wholesale Prices.

In general, wholesale prices paid to processors for canned Bristol Bay sockeye salmon are
similar to wholesale prices for canned sockeye salmon from other regions of Alaska. In contrast,
wholesale prices paid to processors for frozen Bristol Bay sockeye salmon are typically lower
than wholesale prices for frozen sockeye salmon from other regions of Alaska (Figure 32). This
may reflect differences in product mix and/or differences in the perceived quality of Bristol Bay
frozen sockeye compared with frozen sockeye from other parts of Alaska.

In turn, Bristol Bay ex-vessel price for sockeye salmon are typically lower than ex-vessel prices
for sockeye salmon in southcentral and southeast Alaska (Figure 33). This may reflect the fact
that processors receive lower wholesale prices for frozen sockeye, as well as the fact that
processors face higher operating costs in Bristol Bay than in less remote regions of southcentral
and southeast Alaska, as well as generally higher costs for transporting products to market.
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Average Wholesale and Ex-Vessel Prices of Sockeye Salmon:
Bristol Bay and the Rest of Alaska
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Figure 32. Average Wholesale and Ex-Vessel Prices, Bristol Bay and Rest of Alaska

Average Ex-Vessel Prices of Sockeye Salmon, Selected Alaska Areas
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Figure 33. Average Ex-Vessel Prices of Sockeye Salmon, Selected Alaska Areas.
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Factors Affecting Bristol Bay Salmon Prices

Changes in Bristol Bay salmon prices over the past three decades reflect dramatic changes in
world salmon markets over this period. The most important change was a dramatic increase in
world salmon supply resulting from rapid growth in farmed salmon production, mostly in
Norway, Chile, the United Kingdom and Canada.

In particular, during the 1990s, Japan—where the market for “red-fleshed salmon has previously
been dominated by Alaska sockeye—began to import large volumes of farmed coho salmon
from Chile and farmed trout from Chile and Norway. This, together with lower Bristol Bay
salmon harvests, led to a dramatic decline in the share of Bristol Bay sockeye salmon in its most
important market.

Japanese "Red-Fleshed" Salmon Imports, May-April
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Figure 34. Japanese Red-Fleshed Salmon Imports, May-April

The effects of growing supply were compounded by an economic recession in Japan, changes in
the Japanese fish distribution system which increased the market power of retailers, and long-
term changes in Japanese food consumption patterns. The combined result was a sharp decline
in Japanese wholesale prices paid for Bristol Bay sockeye salmon as well as farmed salmon
(Figure 35). This in turn was reflected in a sharp decline in prices paid to Alaska processors and
fishermen (Figure 36).
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Bristol Bay headed and gutted sockeye salmon
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Figure 35. Japanese Red-Fleshed Frozen Salmon Imports & Wild Sockeye Wholesale Price
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Japanese Wholesale Prices and Bristol Bay Prices for Sockeye Salmon
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Figure 36. Japanese Wholesale Prices and Bristol Bay Prices for Sockeye Salmon

Just as multiple factors contributed to the fall in Bristol Bay salmon prices during the 1990s,
multiple factors contributed to the recovery in prices after 2001. Probably the most important
factors was a strong recovery in world market prices for farmed salmon, driven by rapidly rising
world demand and a slowing of the growth in world salmon production (Figure 111-9),
exacerbated by major disease problems in the Chilean salmon industry which greatly reduced
Chilean production. Prices of farmed Atlantic salmon in particular rose dramatically from 2002
through 2010 (Figure 37 and Figure 38).

87



Average United States Import Prices of Selected Farmed Salmon Products$/Ib)
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Figure 37. Average United States Import Prices of Selected Farmed Salmon Products
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Figure 38. U.S. Wholesale Prices for Selected Wild and Farmed Salmon Products
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Other factors which contributed to the increase in prices for Bristol Bay sockeye salmon after
2001 include the strengthening of exchange rates between the yen and the dollar and between the
euro and the dollar, diversification of markets for frozen sockeye, and the development of new
product forms, particularly fillets.

Unlike frozen salmon markets, canned salmon markets have not been directly affected by
competition from farmed salmon—because relatively little farmed salmon is canned. However,
canned salmon markets are influenced by frozen market conditions—and thus indirectly by
farmed salmon. When frozen prices are high, processors tend to freeze relatively more salmon
and can relatively less, which reduces the supply of canned salmon, causing canned salmon
prices to rise. When frozen prices are low, processors tend to freeze relatively less salmon and
can relatively more, which increases the supply of canned salmon, causing canned salmon prices
to fall. Put differently, the ability of processors to shift between freezing and canning salmon
causes frozen and canned salmon prices to tend to move together.

This can be seen in the decline in the downward trend in canned salmon prices in the early
1990s, and the upward trend since the early 2000s (Figure 37). However, many other factors
affect canned salmon prices, including in particular wild salmon harvests, exchange rates
between the dollar and the UK pound, and changing demand patterns for canned salmon.

Monthly Average Wholesale Case Prices for Alaska Canned Sockeye Salmon
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Figure 39. Monthly Average Wholesale Case Prices for Alaska Canned Sockeye Salmon.
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Future Bristol Bay Salmon Prices

Since the beginning of 2011 prices of farmed Atlantic salmon have fallen sharply, in response to
oversupply of world markets as Chilean production has recovered (Figure 37 and Figure 38,
above). Of great importance for the Bristol Bay salmon industry will be the extent to which
prices of Bristol sockeye salmon remain high, or alternatively follow the recent downward trend
in farmed salmon prices. At the time this report was written, it was too soon to tell how deep or
long the decline in farmed salmon prices may be, or how much it may affect sockeye salmon
markets.

More generally, the future outlook for Bristol Bay salmon prices is promising but uncertain.
There are several reasons for optimism, including growing demand for wild sockeye salmon in
the United States and Europe, the development of new higher-valued product forms (particularly
fillets), and improvements in the quality of Bristol Bay salmon (discussed below). However, the
Bristol Bay salmon industry will face challenges in taking advantage of these new market
opportunities. These include continued competition from farmed salmon and other new farmed
species, the logistical difficulties of market development given the wide variation in annual
Bristol Bay catches, high costs of transportation and labor, and highly concentrated seasonal
production which adds to costs and makes it difficult to slow down production and improve
quality. These factors make it relatively easier for other regions of Alaska than for Bristol Bay to
take advantage of growing market opportunities for wild sockeye salmon.

Bristol Bay Salmon Quality

In an increasingly competitive world seafood industry, quality is of increasing importance. An
important challenge for the Bristol Bay salmon industry has been a reputation for quality
problems. Many people in the industry believe these problems have historically kept wholesale
and ex-vessel prices lower than they would have been with better quality—although it is difficult
to quantify how important the effect of quality on prices has been.

Quality problems in the Bristol Bay fishery derive in part from handling practices such as those
depicted in these pictures posted on the internet. During the short, hectic and fast-paced Bristol
Bay season, fishermen have historically been focused on catching large volumes of fish fast than
on handling fish carefully. (In the highly quality-conscious salmon farming industry, it would be
unthinkable to step on fish.)

Source:
www.adn.com/static/includes/highliner/cowboys.jpg

90



Quality problems in the Bristol Bay fishery have been compounded by the absence of ice or
chilling capacity on many fishing boats; the logistics of tendering salmon long distances from
fishing grounds to processors, which makes it more difficult to separate fish which have been
handled carefully from those which have not (and to pay quality-conscious fisherman a
corresponding price premium); and the difficulty of processing salmon soon after they are
caught, especially during peak fishing periods.

Improving quality has been a primary focus of the Bristol Bay Regional Seafood Development
Association (BBRSDA\), ** a fishermen’s marketing association for the drift gillnet fishery
financed by permit holders by means of a 1% assessment on the ex-vessel value of landings
(harvests). BBRDSA has undertaken a number of projects focused on encouraging chilling
(through icing and/or refrigerated sea water) as well as improved handling practices. Annual
processor surveys funded by BBRDSA suggest that the share of fish which are delivered chilling
is increasing (Figure V-12)."
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Figure 40. Estimated Chilled and Un-chilled Shares of Bristol Bay Salmon Harvests

1 BBRSDA was established in 2005. Fishermen voted for the 1% assessment in 2006. Information about
BBRSDA may be found at www.bbrsda.com.

12 Northern Economics, 2010 Bristol Bay Processor Survey. Prepared for Bristol Bay Regional Seafood
Development Association, February 2011. http://www.bbrsda.com/layouts/bbrsda/files/documents/
bbrsda_reports/BB-RSDA%202010%20Survey%20Final%20Report.pdf
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Bristol Bay fishing boats waiting to unload to a tender
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Photograph by Gabe Dunham

3.6 Bristol Bay Salmon Ex-Vessel and Wholesale Value

The decline in catches and prices during the 1990s led to a drastic decline in value in the Bristol
Bay salmon fishery. The nominal ex-vessel value paid to fishermen fell from a peak of $214
million in 1989 to just $32 million in 2002—a decline of 86%. The inflation-adjusted “real”
value (expressed in 2010 dollars) fell by an even greater 89% from a 1989 value of $359 million
to $39 million in 2002.
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Ex-Vessel and First Wholesale Value of Bristol Bay Sockeye Salmon
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Figure 41. Ex-Vessel and First Wholesale Value: 1984-2010

As catches and prices have improved after 2002, the Bristol Bay salmon industry experienced a
significant economic recovery. Ex-vessel value increased to $181 million in 2010. However,
this was well below the inflation-adjusted “real’” value of the highest-value years of the late
1980s and early 1990s.

The first wholesale value of Bristol Bay salmon production exhibited similar trends over time as
ex-vessel value. The nominal first wholesale value fell from a peak of $351 million in 1992 to
$100 million in 2002. As catches and prices improved, nominal wholesale value rose to a record
$390 million in 2010. Adjusted for inflation, however, the 2010 first wholesale value remained
well below the 1989 peak real wholesale value of $616 million.

The decline in value of the Bristol Bay fishery during the 1990s and the rise in value after 2002
was experienced by both processors and fishermen. Like the ex-vessel value to fishermen, the
value retained by processors after deducting payments to fishermen (sometimes called the
processors’ margin) fell dramatically during the 1990s and rose dramatically after 2002 (Figure
42).
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Distribution of Nominal Value of Bristol Bay Sockeye Salmon
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Figure 42. Distribution of Nominal Value of Bristol Bay Sockeye Salmon

The share of first wholesale value received by fishermen fell from 83% in 1988 to 32% in 2002
and then rose to 46% in 2010 (Figure 43).
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Distribution of Value of Bristol Bay Sockeye Salmon
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Figure 43. Distribution of Value of Bristol Bay Sockeye Salmon

The relative share of wholesale value received by fishermen and processors has been a subject of
contention between fishermen and processors.® During the 1990s, fishermen argued that they
had experienced a disproportionate and unfair share of the decline in wholesale value. Note,
however, that there is no economic reason to expect fishermen or processors’ shares of gross
wholesale value to remain constant over time. Regardless of wholesale value, processors must
cover the costs of processing—which account for a relatively larger share of wholesale value as

wholesale value declines.

The loss in value during the 1990s led to a severe economic crisis in the Bristol Bay salmon
industry. As discussed above, as the value of the fishery declined, the prices of limited entry
permits plummeted and many fishermen stopped fishing their permits. Similarly, many land-
based salmon processing operations closed and many floating processors left Bristol Bay.

3 The decline in the fishermen’s share of ex-vessel value was a key issue in an unsuccessful class-action lawsuit
filed in 1995, in which Bristol Bay permit holders alleged that major processors and Japanese importers of Bristol
Bay salmon had conspired to fix prices paid to fishermen (Alakayak v. All Alaskan Seafoods, Inc). The author
served as an expert witness on behalf of the defendant processors and importers.
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3.7 Bristol Bay Salmon Fishermen

As discussed earlier, both the Bristol Bay drift gillnet fishery and the Bristol Bay set gillnet
fishery are managed under a “limited entry” management system which was implemented for all
of Alaska’s twenty-seven salmon fisheries in the mid-1970s. The basic purpose and effect of the
limited entry system is to limit the number of boats fishing in each fishery, which makes it easier
for managers to control the total fishing effort and makes the fishery more profitable for
participants than it would be if entry (participation) were unrestricted and more boats could fish.

There are approximately 1860 drift gillnet permits and approximately 1000 set net permits.
Every drift gillnet fishing boat or set net operation must have a permit holder on board or present
while fishing—so the number of boats or set net operations cannot exceed the number of permit
holders.

A permit represents a right (legally a revocable privilege) to participate in a fishery. Unlike
individual fishing quota (IFQ) or catch-share systems which have been implemented in some
United States fisheries, a permit does not restrict a permit-holder to catching a specific number of
fish. Fishermen may catch as many fish as they can—as long as they follow the numerous
regulations which restrict when, where and how they may fish.

When limited entry management was implemented in 1975, permits were allocated for free to
individuals who had historically participated in the fishery. Permit holders may hold permits in
perpetuity, although they must renew their permits each year for a nominal administrative fee.
Persons without permits can acquire them only by gift, inheritance, or by buying them from
existing permit holders.

Permit holders must register to fish in one of the five Bristol Bay fishing districts. They may
transfer to fish in another district, but must wait 48 hours before fishing in the new district.

A “permit stacking” regulation implemented in 2004 for the drift gillnet fishery allows two
permit holders who opt to fish together on a single vessel to use 200 fathoms of drift gillnet gear
(an additional 50 fathoms more than the usual limit of 150 fathoms). The objective of the
regulation was to allow two permit holders to team up to reduce their combined harvesting costs
to create a more profitable operation.

In addition to permit holders, there are an average of about two crew members for each drift
gillnet fishing boat and about two crew members for each set gillnet site. Crew members are
usually paid a percentage share of gross earnings after deducting costs of food and fuel. A
typical drift gillnet crew share is about 10%.

The Commercial Fisheries Entry Commission (CFEC) maintains detailed public data about
salmon permit holders, including their names, addresses, and vessel information. It also
publishes annual data on the total number of permits fished, total pounds landed, total gross
earnings, and average prices paid for permits sold.**

! The data may be found at the Commercial Fisheries Entry Commission website: http://www.cfec.state.ak.us/.
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In contrast, almost no data are available about Bristol Bay crew members. Although crew are
required to purchase an annual Alaska fishing crew license for a nominal fee, no data are
available about whether they participate in fishing, which fisheries they fish in, or how much
they earn. For this reason, most of the data presented in this section are about Bristol Bay permit
holders. But keep in mind that about two-thirds of the people working in Bristol Bay fish
harvesting are crew members.

Fishery Participation

Until the late 1990s, most Bristol Bay permits were fished (Figure 44). However, beginning in
the late 1990s, a growing number of permit holders stopped participating in the Bristol Bay
fishery, because they couldn’t make enough money to cover their costs. In 2002—the lowest
year for Bristol Bay ex-vessel value since the start of the limited entry program in 1975—only
63% of drift gillnet permits and 66% of set gillnet permits were fished.

Since 2002, as the value of the fishery increased, fishery participation also increased, although
many permits remained unfished. In 2010, 80% of drift gillnet permits and 86% of set gillnet
permits were fished.
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Figure 44. Number of Limited Entry Permits Issued and Fished in Bristol Bay

Understanding the extent of participation in the Bristol Bay drift gillnet fishery since 2004 is
complicated by the permit-stacking option for the drift gillnet fishery, under which two permit
holders may opt to fish together (with an additional 50 fathoms of gear) from a single boat.
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A CFEC analysis of the 2009 fishery, based on district registration data (both permit-holders in a
two-permit operation are required to register for fishing in that district) concluded that “for the
fishery as a whole, two-permit operations occurred on an estimated 20.9% (278) of the 1,331
vessels registered during the season and one-permit only operations occurred on 79.1% (1,053)
of the vessels. Of the 1,610 distinct permit holders who registered during the season, 34.7%
(558) were involved in a two-permit operation during the season, while 65.3% (1,052) were
involved in a one-permit operation only.”*®

Table 29 and Table 30 (on the following page) provides selected indicators of participation in the
Bristol Bay drift gillnet fishery in 2009, based on various measures reported by CFEC. A total
of 1863 permits were issued to 1838 permit holders. Of these, 1610 registered to fish during the
season in one or more of the Bristol Bay fishing districts. Of these an estimated 1052 fished
alone and 558 fished with another permit holder. Of those who fished with another permit
holder, an estimated 401 reported landings on their permits while 157 reported no landings on
their permits (all of the operation’s landings were reported on the other permit holder’s permit).

Thus the CFEC data for the “number of permits fished,” shown in Figure 44 above (1453 in
2009), overstates the number of boats which fished (1331 in 2009), but understates the number
of permit holders who participated in the fishery (1610 in 2009).

Table 29. Selected Indicators of Participation in 2009 Drift Gillnet Fishery
Selected Indicators of Participation in the 2009 Bristol Bay Drift Gillnet Salmon Fishery

Row [Indicator Source |[Number
1 |Total permits issued a, b 1,863
2 |Number of permit holders b 1,838
3 |Number of distinct permit holders who registered during the season c 1,610
4 | Estimated number involved in a one-permit operation only during the season c 1,052
5 | Estimated number involved in a two-permit operation during the season Cc 558
6 |Number of fishermen who fished (reported landings on their permits) b 1,453
7 |Total permits fished (with reported landings) a,b 1,444
8 |Number of vessels registered during the season c 1,331
9 | Estimated number on which only one-permit operations occurred c 1,053
10 | Estimated number on which two-permit operations occurred c 278

(a) CFEC, Salmon Basic Informaton Tables, Bristol Bay Drift Gillnet Salmon Fishery,
http://mww.cfec.state.ak.us/bit/X_SO03T.HTM.

(b) CFEC, "Permit & Fishing Activity by Year, State, Census Area or City," data for "Grand Total: All
Fishermen Combined", http://www.cfec.state.ak.us/gpbycen/2009/00_ALL.htm.

(c) Schelle, K., N. Free-Sloan, and C. Farrington, “Bristol Bay Salmon Drift Gillnet Two-Permit
Operations: Preliminary Estimates from 2009 District Registration Data (CFEC Report No. 09-6N, 2009).
http://mww.cfec.state.ak.ussfRESEARCH/09-6N/bbr_final_v4_121409.pdf.

5 Schelle, K., N. Free-Sloan, and C. Farrington, “Bristol Bay Salmon Drift Gillnet Two-Permit Operations:
Preliminary Estimates from 2009 District Registration Data (CFEC Report No. 09-6N, 2009).
http://www.cfec.state.ak.us/RESEARCH/09-6N/bbr_final_v4_121409.pdf.
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Table 30. Estimated Number of 2009 Drift Gillnet Permit Holders who Fished Alone, With
another Permit Holder, or Did Not Fish
Estimated Numbers of 2009 Drift Gillnet Permit Holders Who Fished Alone,
Fished with Another Permit Holder, or Did Not Fish

Number of permit holders who: Estimates | How calculated™*
Fished alone 1,052 4
Fished with another permit holder 558 5
Fished with another permit holder and reported landings 401 5-(3-6)
As the only permit holder who reported landings 122 6-8
With both reporting landings 279 5-(3-6) - (6-8)
Fished with another permit holder but did not report landings 157 3-6
Held permit but did not fish it 228 2-3
TOTAL NUMBER OF PERMIT HOLDERS 1,838 2

*Numbers refer to rows in the previous table.

Distribution of Earnings

In both the drift gillnet and set gillnet fisheries, each year there is wide variation among permit
holders in average earnings, reflecting differences in vessel size, fishing style, fishing experience
and skill, how aggressively and for how long they fish, what fishing districts they choose to fish
in, and good or bad luck. These differences are reflected in average earnings among four
“quartile” groups of permit holders, each of which accounts for one quarter of total Bristol Bay

earnings.

In the drift gillnet fishery, typically, the first quartile has about one-third to one-fourth as many
fishermen as the fourth quartile, earning on average of about three to four times as much (Figure

45).
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Average Gross Earnings of Bristol Bay Drift Gillnet Permit Holders,

by Quartile
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Figure 45. Average Gross Earnings of Bristol Bay Drift Gillnet Permit Holders

Average earnings in the set gillnet fishery are much lower than in the drift gillnet fishery. The
highest earning “first quartile” set gillnet permit holders earn about half as much as the “first
quartile” drift gillnet permit holders (Figure 46). There is a wider range of variation in earnings
of set net permit holders, reflecting in part wide differences in the number of fish swimming past
set net sites in different Bristol Bay locations.
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Average Gross Earnings of Bristol Bay Set Gillnet Permit Holders,
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Figure 46. Average Gross Earnings of Bristol Bay Set Gillnet Permit Holders

Permit Prices

The prices paid for Bristol Bay permits have fluctuated dramatically over time. Expressed in
nominal dollars, average prices paid for drift gillnet permits rose from $66,000 in 1980 to
$249,000 in 1989, fell to $20,000 in 2002, and rose again to $102,000 in 2010. Average prices
paid for set gillnet permits rose from $29,000 in 1980 to $65,000 in 1989, fell to $12,000 in
2002, and rose again to $29,000 in 2010.
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Average Prices Paid for Bristol Bay Limited Entry Permits
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Figure 47. Average Prices Paid for Bristol Bay Limited Entry Permits

Bristol Bay limited entry permit prices are clearly strongly related to total earnings in the fishery.
In both fisheries, trends over time in permit prices closely track trends over time in total earnings
(Figure 48 & Figure 49). Economic theory suggests that permit prices would be driven by
fishermen’s expectations of future profits from the fishery. The close relationship between total
earnings and permit prices suggests that expectations of future profits are driven by trends in
average profits in recent years.

Costs of Fishing

Not all Bristol Bay permit holder earnings are profits, of course. Permit holders face significant
costs of fishing, some of which are relatively fixed regardless of the volume or value of their
catch—which makes fishing profits relatively more volatile than earnings.

No data are collected on a regular basis on the costs faced by Bristol Bay permit holders. From
time to time, studies have estimated costs of fishing based on surveys of Bristol Bay permit
holders. However, it is difficult to characterize fishing costs, for several reasons. First, costs
may vary widely between fishing operations, because of differences in factors such as vessel
size, number of crew, how and where permit holders fish, and where permit holders and crew
live. Second, costs may vary significantly from year to year due to changes in prices of fuel,
insurance and other inputs to fishing. Third, fixed costs such as vessel storage and insurance
may vary widely from year to year when expressed on a per-pound basis due to changes in
harvest volumes.
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Average Permit Prices and Total Earnings: Bristol Bay Drift Gillnet Fishery
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Figure 48. Average Permit Prices and Total Earnings: Bristol Bay Drift Gillnet Fishery

Average Permit Prices and Total Earnings: Bristol Bay Set Gillnet Fishery
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Figure 49. Average Prices and Earnings: Bristol Bay Set Gillnet Fishery
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Figure 50 summarizes the estimated 2008 fishery-wide distributions of operating costs and
incomes to Bristol Bay permit holders and crew reported by the Anchorage-based economic
consulting firm Northern Economics in a recent detailed study of the importance of Bristol Bay
salmon fisheries to the Bristol Bay region and its residents, conducted for the Bristol Bay
Economic Development Corporation. The estimates were based on updates of estimates of
previous analyses by CFEC and Northern Economics to account for changes in fuel prices and
other costs. A review of the details of how the estimates were prepared and their limitations is
beyond the scope of this report. We include them here as a general indicator of the kinds of costs
which are important in the fishery and their approximate magnitudes relative to 2008 earnings.
Note that operating costs in both fisheries include fuel and oil, net maintenance, gear, boat and
net storage, transportation, food, insurance, taxes, fees and services. Permit holders also face
costs of crew share payments (about 10% of gross earnings per crew member, after deducting
costs of fuel and food), as well as loan payments for permits and boats.

. Transport& Food
All Drift Net Vessels 6%  Fuel& Oil

4%

Maintenance Nets,
Gear & Storage
10%

Insurance, Taxes,
Fees, & Services
6%

Income to Crew &
PermitHelders (Incl.
Loan Payments)
Td%

All Set Net Vessels T'a”sp"gt& Food
Fuel & Oil
2% _
Maintenance Nets,
Gear& Storage
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Insurance, Taxes,
Fees, & Services
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Loan Payments)
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Figure 50. Northern Economics’ Estimates of the Breakdown of Operating Costs
and Incomes to Crew and Permit Holders, Bristol Bay Salmon Fisheries, 2008

Source: Northern Economics, The Importance of the Bristol Bay Salmon Fisheries to the Region and its Residents
(report prepared for the Bristol Bay Economic Development Corporation, October 2009). Estimates based in part
on earlier analyses by Northern Economics and CFEC.
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3.8 Bristol Bay Salmon Processors

Fish processing is an integral part of the Bristol Bay commercial salmon industry, employing
approximately half as many people as fish harvesting and more than doubling the value of the
fish.

Bristol Bay salmon are processed in both land-based processing facilities and on floating
processors. Salmon are canned only in large land-based facilities, which also have salmon
freezing capacity. Floating processors produce only frozen salmon. As discussed, the Bristol
Bay salmon processing industry typically employs about 3000 to 4000 workers annually at the
height of the salmon processing season—depending upon the size of the harvest. Of these, fewer
than 5% are residents of the Bristol Bay region. Another 10% to 15% are residents of other parts
of Alaska, and about 75% to 80% are residents of other states or countries. Most are relatively
unskilled short-term workers: only about 20% work in Bristol Bay for more than five years.
Almost all live in bunkhouses provided by the processing companies.

Yardarm Knot Cannery, Naknek

T
—

Source: http://www.ardarfﬁ.net/red%205a|moﬁ%Zbcannery/cannery%20home4_fi"lés/image301.jpg

Icicle Seafoods’ Floating Processor Bering Star in the Nushagak River
(the ship on the left is a cargo vessel loading frozen salmon for shipment to Japan)
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In 2010, six companies operated salmon canning facilities in Bristol Bay. These included some
of the largest seafood processing companies operating in Alaska, such as Trident Seafoods,
Ocean Beauty Seafoods, Icicle Seafoods and Peter Pan Seafoods. Most of these companies have
both land-based and floating processing operations in many parts of Alaska, which process not
only salmon but other major Alaska species as well, such as pollock, crab and halibut. All large
processors have home offices in or near Seattle.

In 2010, all of the processors with canning facilities, and five other larger processors purchased
salmon in multiple Bristol Bay districts. There were twenty-five other buyers and smaller
processors who bought salmon in just one district.

Most of the land-based processing facilities in the Bristol Bay region are located in or near a
small number of communities with regularly-scheduled air transportation. The largest number of
processors are located in Naknek along the Naknek River. Most of the other land-based facilities
are in Dillingham, Egegik and Togiak.

Bristol Bay salmon processing is not an easy business. The list of companies buying and
processing salmon in Bristol Bay changes from year to year. The number of large processors
operating in Bristol Bay declined in the 1990s, reflecting consolidation in the industry forced by
harvest volumes and lower profits. Many land-based processing plants closed and the number of
floating processors brought into Bristol Bay each year to process salmon also declined sharply.
This consolidation helped to make the industry more efficient and more profitable.

Number of Companies Reporting Salmon Production in Bristol Bay,
by Product
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Figure 51. Number of Companies Reporting Salmon Production in Bristol Bay, by Product
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Fish account for the largest share of costs of Bristol Bay processors. Other important costs
include labor, fish tendering, packaging (boxes and cans), transportation of products and
workers, utilities and taxes, maintenance, and costs of equipment and buildings.

Another important “cost” is the adjustment for the yield from the “round pound” weight of fish
purchased from fishermen to the “processed pound” weight of fish products. In effect, for any

given ex-vessel prices, the lower the yield, the higher the cost of fish per pound of final product
weight.

Costs per pound vary between product forms and may also vary widely from year to year as
fixed costs are spread over different volumes of salmon. Table 31 provides rough estimates of
Bristol Bay salmon processing costs from an analysis for 1994 and 1995. Note that costs have
likely risen considerably since these estimates were prepared, due to changes in costs of labor,
energy and other factors. However, salmon ex vessel prices are highly variable and not directly
tied to general changes in price levels. Therefore the Table 31 data is provided as a picture of
two specific years, and not indexed to current price levels.

Table 31. Estimates of Bristol Bay Processor Costs, Prices and Profits

Estimates of Bristol Bay Processor Costs, Prices, and Profits: Mid-Range Estimates for 1994 and 1995

Frozen Dressed Frozen Round Canned
1994 1995 1994 1995 1994 1995
Price paid to fishermen $0.97 $0.75 $0.97 $0.75 $0.97 $0.75
+ Taxes and assessments $0.03 $0.02 $0.03 $0.02 $0.03 $0.02
+ Tender cost $0.17 $0.17 $0.17 $0.17 $0.17 $0.17
+ Costs of services to fishermen $0.03 $0.03 $0.03 $0.03 $0.03 $0.03
=Fish cost per round Ib. $1.20 $0.97 $1.20 $0.97 $1.20 $0.97
- Roe value per round Ib. (= roe yeild x roe price) $0.09 $0.09 $0.00 $0.00 $0.07 $0.07
= Fish cost per round Ib., net of roe value $1.11 $0.88 $1.20 $0.97 $1.13 $0.90
=+ Processing yield 74% 74% 97% 97% 59% 59%
= Fish cost per processed Ib., net of roe value $1.51 $1.20 $1.24 $1.00 $1.92 $1.53
+ Processing costs per processed Ib. $0.60 $0.60 $0.40 $0.40 $0.73 $0.73
+ Transportation and storage costs before sale $0.00 $0.00 $0.00 $0.00 $0.10 $0.10
+ Other costs $0.10 $0.10 $0.10 $0.10 $0.10 $0.10
= Processor's total cost $2.21 $1.90 $1.74 $1.50 $2.85 $2.46
Average price received by processor $2.45 $1.80 $2.20 $1.00 $2.71 $2.80
Profit or loss (= average price - total cost)
per processed Ib. $0.24 -$0.10 $0.46 -$0.50 -$0.14 $0.34
per round Ib. $0.18 -$0.07 $0.45 -$0.49 -$0.08 $0.20

Note: Costs and prices can vary widely between processors. Any given processor's profits or lesses could be higher or lower than showin in this table.
Source: Currents: A Journal of Salmon Market Trends, University of Alaska Anchorage, Salmon Market Information Service, December 1995.
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Selected Bristol Bay Salmon Processor Costs, 2001-2009
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Figure 52. Selected Bristol Bay Salmon Processor Costs, 2001-2009

Most larger Bristol Bay salmon processors contract with tender vessels to transport salmon from
fishing vessels at or near the best fishing areas to land-based or floating processing facilities.
Tendering represents a significant cost for the industry. Many tender vessels are larger vessels
used seasonally in other Alaska fisheries such as the Bering Sea crab fisheries. No data are
available on the number of tender vessels used in the Bristol Bay fishery. A rough guess is that
there are about fifty.

Fishermen delivering salmon to a tender. As fish are
caught, they are placed in brailer bags in the hold of
the fishing boat. Here, a brailer bag is being hoisted
aboard a tender, where the fish are kept in refrigerated
water during transport to the processor.

Fish are pumped from tenders into processing plants
| : (=

| [ -

Photograph by Gabe Dunham

Photograph by Gabe Dunham
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Sockeye salmon entering a processing plant Workers cleaning salmon

3.9 Bristol Bay Salmon Industry Employment

Challenges in Measuring Bristol Bay Salmon Industry Employment

Measuring employment in the Bristol Bay salmon industry is complicated by several factors.
First, no employment data are collected for commercial fishing comparable to the employment
data collected for most other industries. This is because commercial fishermen (both permit
holders and crew) are considered self-employed, and they do not pay unemployment insurance.
Employment data for most industries (including fish processing) are based on unemployment
insurance reporting forms filed by employers. To make up for this significant gap in Alaska
employment data, as discussed below, the Alaska Department of Labor and Workforce
Development (ADLWD) Research and Analysis Division estimates monthly commercial fishing
employment by multiplying the number of permits for which fish landings are reported each
month by assumed average employment per permit fished (crew factors).
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Second, the Bristol Bay salmon industry is highly seasonal. Most of the fishing and processing
occurs between the middle of June and the middle of July, with smaller numbers of fishermen
and processing workers engaged in smaller-scale fishing and processing as well as start-up and
close-down activities earlier and later in the year. Thus a Bristol Bay fishing or processing job
which typically lasts less than two months is not directly comparable to a year-round job in
another industry. As discussed below, to provide a basis for comparing employment in the
Bristol Bay salmon industry with year-round employment in other industries, we estimate
“annual average employment,” calculated as the total number of months worked divided by 12.

Third, the “Bristol Bay Region” for which ADLWD reports fish processing employment and
estimated salmon fishing employment includes the Chignik salmon fishery—an important
Alaska salmon fishery although much smaller than the Bristol Bay fishery. By way of
comparison, between 2006 and 2010, expressed as a percentage of the Bristol Bay salmon
fisheries, total pounds landed in the Chignik salmon fishery were 7.7% of Bristol Bay, earnings
were 6.3% of Bristol Bay, and total permits fished were 2.4% of Bristol Bay. Thus ADLWD fish
harvesting and processing employment estimates and data for the “Bristol Bay region” slightly
overestimate employment for the Bristol Bay salmon fishery.

Fourth, estimates of fish processing employment are not available by fishery—~because in
reporting employment fish processing plants do not distinguish between the species of fish that
their workers were processing during the reporting period. Thus fish processing employment
estimates for the Bristol Bay region include some employment in processing other species such
as herring. However, it is likely that fish processing employment data for the Bristol Bay region
are overwhelmingly dominated by Bristol Bay salmon. For a comparison of the relative scale of
the two fisheries, between 2006 and 2010, expressed as a percentage of the Bristol Bay salmon
fisheries, total pounds landed in the Bristol Bay (Togiak) herring seine and gillnet fisheries
22.6% of pounds landed in the Bristol Bay salmon fisheries, earnings were 2.1% of earnings in
the salmon fisheries, and the total permits fished were 2.6% of permits fished in the salmon
fisheries. Note also that Bristol Bay herring processing is much less labor intensive than salmon
processing because Bristol Bay herring are entirely frozen round for export.

Terminology for Measures of Employment

In the subsequent discussion, we use the following terms for different kinds of employment
estimates:

Jobs: The number of distinct work positions
Workers: The number of different individuals who worked
Annual average employment  The number of months worked divided by 12

For example, suppose a permit holder fishes for two months with two crew members on board
his boat. After one month one crew member leaves and is replaced by another crew member.
The permit holder’s operation would account for 3 jobs, 4 workers, and annual average
employment of 0.5 (3 jobs x 2 months = 6 job months which is 6/12 or 0.5 job years).
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Estimates of Bristol Bay Salmon Harvesting and Processing Employment

Table 32 (on the following page) summarizes available estimates of Bristol Bay salmon
harvesting and processing employment from several different sources calculated in several
different ways. Figure 53 (on the subsequent page) graphs several of the estimates shown in
Table 32.

Estimated fishing jobs based on salmon permits fished (Rows 1-4)

A simple way to estimate Bristol Bay salmon fishing jobs is from Commercial Fisheries Entry
Commission (CFEC) data for the number of permits fished and the Alaska Department of Labor
and Workforce Development (ADLWD) assumption of three jobs for each drift gillnet and each
setnet fishing operation.*® Based on this methodology, between 2000 and 2010, the number of
Bristol Bay salmon fishing jobs ranged between 5592 and 8232. The estimated number of jobs
varied from year to year because the number of permits fished varied from year to year.

A problem with this method of estimating fishing jobs is that since the introduction of “permit
stacking” in the drift gillnet fishery, there is no longer necessarily a direct relationship between
the number of permits fished and the number of vessels fished. As discussed, the number of
permits fished each year likely understates the number of permit holders who fished but likely
overstates the number of vessels which fished (since some permit holders fished together on the
same vessel).

CFEC reported that 1444 permits were fished in 2009, but only 1331 vessels were registered to
fish during the season. This would imply that the number of permits fished overstated that
number of vessels fished by 113, which would in turn imply that the estimates in Row 4
overstate the number of fishing jobs by 339. For the same reason, the estimates in rows 6 and 9-
12 of Table 32 (discussed below) may also slightly overestimate the number of fishing workers.

16 According to a table of crew factors provided to Gunnar Knapp by ADLWD in 2004 (crewfactor.xls), ADLWD
assumed crew factors of 3.0 for both the Bristol Bay drift gillnet and set gillnet fisheries.
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Table 32. Indicators and Estimates of Bristol Bay Salmon Industry Fishing Processing
Employment

Indicators and Estimates of Bristol Bay Salmon Industry Fishing and Processing Employment, 2000-2010

Measure Row]j 2000 [ 2001 2002 2003 2004 2005 2006 2007 2008 2009 | 2010

Estimated fishing jobs based on salmon
permits fished (a)

Permits fished, drift gillnet fishery 1 J1,823| 1,566 1,184 1424 | 1,411 1,447 1,475 | 1,468 1,469 1,444 | 1,494
Permits fished, set gillnet fishery 2 921 834 680 761 795 829 844 835 850 843 861
Permits fished, total 3 | 2,744 | 2,400 1,864 | 2,185 | 2,206 | 2,276 2,319 2,303 | 2,319 | 2,287 | 2,355
Estimated number of fishing jobs (= permits -, § 53, | 7500 | 5502 | 6,555 | 6618 | 6828 | 6,957 | 6,909 | 6,957 | 6,861 | 7,065
fished x 3 jobs/permit fished)

ADLWD estimates of Bristol Bay region
Isalmon fishing workers (b)

Individuals who fished permits 5 2,412 1,867 | 2,196 | 2,210 | 2,286 2,340 | 2,239 | 2,245 | 2,309

Total estimated workforce 6 6,969 | 5334 | 6,324 | 6,294 | 6,444 | 7,020 | 6,717 6,735 | 9,236

Ratio pf estlmateq workforce to individuals 7 289 286 288 285 282 3.00 3.00 3.00 4.00

\who fished permits

Estimated crew workers 8 4,557 3,467 4,128 4,084 | 4,158 4,680 | 4,478 | 4,490 6,927
ADLWD estimates of Bristol Bay region
Jsalmon fishing workers by month (c)

June 9 6,771 | 4,830 | 6,045 | 6,093 | 6,135 6,201 5,982 6,060 | 6,393

July 10 7,098 | 5514 | 6,465 | 6513 | 6,750 | 6,936 | 6,891 | 6,969 | 6,768

August 11 276 309 249 375 279 540 444 504 504
September 12 0 0 0 84 15 3 0 12 54

Bristol Bay region fish processing workers,
Jall species (d)

Total worker count 13 2,862 2,273 2,484 3,474 3,272 2,940 3,512 3,952 4,522

Bristol Bay region food manufacturing
employment (e)

July 14 2,414 | 3,026 | 4,189 | 3,946 | 4,391 | 4,480

Annual average 15 765 992 1,139 1,147 1,339 1,385

Assumed total salmon industry workers

Fishing (July employment) (Row 10) 16 7,098 | 5514 | 6,465 | 6,513 | 6,750 | 6,936 | 6,891 | 6,969 | 6,768
Processing (total worker count) (Row 13) 17 2,862 2,273 2,484 | 3,474 | 3,272 2,940 3,512 3,952 | 4,522
Total 18 9,960 | 7,787 | 8,949 | 9,987 | 10,022 { 9,876 | 10,403 | 10,921 | 11,290

Estimated annual average
Isalmon industry employment

Fishing

(= total months of employment / 12) 19 1,179 888 1,063 | 1,089 | 1,098 | 1,140 | 1,110 | 1,129 | 1,143
Fish processing (f) 20 475 366 409 581 532 483 566 640 764
Total 21 1,654 | 1,254 | 1472 | 1669 | 1,631 [ 1623 | 1,675 | 1,769 | 1,907

Sources and notes: (a) CFEC Salmon Basic Information Tables, http://www.cfec.state.ak.us/bityMNUSALM.htm; (b) ADLWD, "Fish Harvesting Workforce and
Gross Earnings by Species, 2001 - 2009,"

http://www.labor state.ak.us/research/seafood/BristolBay/BBFHVWrkrErngSpec.pdf. Estimated crew workers= Total estimated workforce - Individuals who
fished permits. (c) ADLWD, "Fish Harvesting Employment by Species and Month, 2000-2009, Bristol Bay Region,"
http://labor.alaska.gov/research/seafood/BristolBay/BBAvgMonthlyRegSpc.pdf; (d) ADLWD, "Bristol Bay Region Seafood Industry, 2003-2009, Processing,"
http://labor.alaska.gov/research/seafood/BristolBay/BBSFPOver.pdf. 2001 & 2002 data are earlier estimates formerly posted at the same website; (¢) ADLWD,
Quarterly Census of Employment and Wages Data, http://labor.alaska.gov/research/qcew/qcew.htm; (f) annual average fish processing employment estimated by
assuming the same ratio of annual average employment to total worker count as the ratio of estimated annual average fishing employment to July fishing
employment.

ADLWD estimates of Bristol Bay region salmon fishing workers (rows 5-8)

These are ADLWD estimates of the salmon harvesting workforce (number of workers) in the
Bristol Bay region for the years 2001-2009." Note that these include workers in the Chignik
salmon fishery. The total estimated workforce (row 6) was estimated by multiplying the number

7 The estimates are posted at http://labor.alaska.gov/research/seafood/BristolBay/BBFHVWrkrErngSpec.pdf. A
discussion of the methodology used to prepare the estimates is posted on the ADLWD website at:
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of individuals who fished permits (row 5) by assumed crew factors for each fishery.'® We
calculated estimated crew workers (row 8) by subtracting individuals who fished permits (Row
5) from the total estimated workforce (row 6).

Selected Estimates of Bristol Bay Salmon Fishing and Processing Workers
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Figure 53. Selected Estimates of Bristol Bay Salmon Fishing and Processing Workers

ADLWD estimates of Bristol Bay region salmon fishing workers by month (Rows 9-12)

These are ADLWD estimates of the salmon harvesting workforce (number of workers) by month
in the Bristol Bay region for the years 2001-2009.* The methodology used for these estimates

http://labor.alaska.gov/research/seafood/Methodology.pdf. Additional discussion of the methodology is provided in
Josh Warren and Rob Kreiger, “Fish Harvesting in Alaska (Alaska Economic Trends, November 2011); Josh
Warren and Jeff Hadland, “Employment in Alaska’s Seafood Industry” (Alaska Economic Trends, November 2009);
and Paul Olson and Dan Robinson, “Employment in the Alaska Fisheries: A special project estimates fish
harvesting jobs” (Alaska Economic Trends, December 2004), These articles are posted on the ADLWD website at
http://labor.alaska.gov/trends/.

'8 No documentation was provided as to what crew factors were used for these estimates. The ratio of estimated
workforce to individuals who fished permits (Row 7) suggests that crew factors of 3.0 were used for the years 2006-
2009. It is not clear why the ratio was lower for the years 2001-2005 (between 2.82-2.89) and much higher for 2009
(4.00), suggesting that different crew factors were used for these years. The estimate for 2009, based on a 25%
higher crew factor of 4.0, is indicated with a dashed line in Figure 53.

¥ The estimates are posted at http://labor.alaska.gov/research/seafood/BristolBay/BBAvgMonthlyRegSpc.pdf.
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was similar but not identical to that used to for the estimates of salmon fishing workers in rows
5-8), resulting in slightly higher estimates.?

Bristol Bay region fish processing workers, all species (Row 13)

These are ADLWD estimates of the total worker count for Bristol Bay region seafood
processing.?" %

Bristol Bay region food manufacturing employment (Rows 14 & 15)

These are the sum of ADLWD data for food manufacturing employment in Bristol Bay Borough,
Lake and Peninsula Borough, and the Dillingham Census Area (the ADLWD’s Bristol Bay
region).? Table 33 provides the same detail in more detail, by month. Presumably, almost all
food manufacturing in the Bristol Bay region is fish processing. It is not clear why the July food
manufacturing employment (Row 14) is considerably larger than the total worker count for fish
processing for the same region (Row 13).

Assumed total salmon industry workers (Rows 14 & 15)

For the purposes of this report, we assume that the total number of workers in the Bristol Bay
salmon industry is July salmon fishing workers (Row 10) and the ADLWD total worker count
(Row 13). The inconsistencies between the different estimates discussed above suggest that
while these should be considered reasonable indicators of the general magnitude of the number
rather than precise data. In general, it appears reasonable to assume that in recent years the total
number of workers in Bristol Bay salmon fishing and processing has exceeded 10,000.

Estimated annual average salmon industry employment (Rows 19-21)

These are estimates of salmon industry annual average employment, or job months / 12. Again,
these should be considered reasonable indicators of the general magnitude of annual average
employment rather than precisely accurate data. In general, it appears reasonable to assume that
in recent years average annual employment in Bristol Bay salmon fishing and processing has
exceeded 1600.

% According to notes provided with the estimates, for these estimates “. . . the permit itself is considered the
employer. In other tables where a count of workers was estimated, the employer was considered to be the vessel, or
permit holders for fisheries that did not typically use vessels. This means that a permit holder who makes landings
under two different permits (in the same vessel) in the same month will generate two sets of jobs whereas for tables
where the vessel is the employer there would be only one set of workers.”

2! The data are posted at http://labor.alaska.gov/research/seafood/BristolBay/BBSFPOver.pdf.

%2 The only information about how the data source or methodology is the following: “The Alaska Department of
Labor and Workforce Development’s Occupational Database (ODB) is the primary source of seafood processing
employment data. The ODB contains quarterly information for all Alaska workers covered by unemployment
insurance (UI).” (http://labor.alaska.gov/research/seafood/Methodology.pdf).

ZQuarterly Census of Employment and Wages Data posted at http:/labor.alaska.gov/research/qcew/gcew.htm.
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Seasonality of Bristol Bay Fish Processing Employment

ADLWD monthly data for Bristol Bay food manufacturing employment provide an indication of
the seasonality and geographic distribution of Bristol Bay salmon processing (Figure 54 and
Table 33). Presumably salmon processing accounts for most but not all of Bristol Bay region
food manufacturing employment. One indicator of this is that for the years 2001-2009, the total
fish harvesting workforce for other fisheries for which ADLWD reported Bristol Bay region
harvesting workforce estimates, expressed as a percentage of the salmon harvesting workforce
estimates, averaged 5.5% for herring, 2.1% for halibut and 0.4% for sablefish.?

Bristol Bay region food manufacturing employment peaks in July, and is generally much higher
during the months from May through September than at other times in the year. Note that a
significant part of the work in fish processing occurs before the season starts (getting ready for
processing) and after the season ends (closing down processing operations and preparing for the
next season). Some people are employed throughout the year in activities such as plant
maintenance and repair.

Monthly Employment in Food Manufacturing, Bristol Bay Region, 2002-2007
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Figure 54. Monthly Employment in Food Manufacturing, Bristol Bay Region

2 ADLWD, “Fish Harvesting Workforce and Gross Earnings by Species, 2001-2009, Bristol Bay Region,”
http://labor.alaska.gov/research/seafood/BristolBay/BBFHVWrkrErngSpec.pdf.
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Table 33. Monthly Employment in Food Manufacturing, by Borough or Census Area.

Monthly Employment in Food Manaufacturing, by Borough or Census Area, Bristol Bay Region, 2002-2010

Area Month 2002 2003 2004 2005 2006 2007 2008 2009 2010
JUnits reporting 8 9 11 14 11 11 10 12 12
Panuary 7 52 11 11 14 12 16
[IFebruary 8 56 10 12 13 11 19
Imarch 8 57 21 19 25 19 27
IApril 441 197 81 81 113 73 96
IMay 495 464 678 818 894 651 977
Bristol Bayjoune 713 1,115 1,299 1,365 1,957 1,635 1,819
Borough Jouly 977 1,915 2,644 2,663 2,898 3,018 3,489
August 325 1,291 1,250 1,424 1,471 1,661 1,738
September 51 728 834 847 789 826 914
JOctober 42 41 46 68 61 671 92
INovember 29 49 59 72 74 504 66
[December 34 22 46 51 53 188 59
JAverage 261 499 582 619 697 772 776
JUnits reporting 4 3 3 4 4 3 3 3 3
Panuary 283 124 184 123 232 332
[February 529 512 519 543 418 259
IMarch 590 495 496 507 487 366
fApril 455 373 451 377 477 326
DiIIinghamIMay 372 390 285 392 455 338
Census FUne 384 339 739 799 951 760
nrea U 1,091 775 1,035 1,057 1,164 1,162
August 392 544 544 694 987 901
September 347 618 552 567 789 1,040
foctober 283 270 331 306 305 293
INovember 149 260 253 257 199 315
IDecember 48 84 147 82 97 167
JAverage 410 399 461 475 547 522
JUnits reporting 7 5 5 4 4 4 4 3 3
Panuary 20 10 5 4 11 10 9
[February 21 34 5 4 17 15 15
IMarch 19 11 11 5 19 17 16
fApril 23 40 27 9 26 25 29
) ake and IMay 53 53 52 38 62 61 69
Peninsula PUe 222 191 258 171 242 197 156
Borough July 346 336 510 226 329 300 319
August 278 329 250 135 258 215 24
September 87 90 18 17 89 97 20
foctober 15 14 8 11 41 66 5
[November 13 10 7 9 27 59 5
[December 28 8 6 10 20 24 5
JAverage 94 94 96 53 95 91 56
JUnits reporting 19 17 19 22 19 18 17 18 18
fanuary 310 186 200 138 257 354 9
IFebruary 558 602 534 559 448 285 15
ImMarch 617 563 528 531 531 402 16
IApril 919 610 559 467 616 424 29
Total IMay 920 907 1,015 1,248 1,411 1,050 69
Bristol éay June 1,319 1,645 2,296 2,335 3,150 2,592 156
Region July 2,414 3,026 4,189 3,946 4,391 4,480 319
August 995 2,164 2,044 2,253 2,716 2,777 24
September 485 1,436 1,404 1,431 1,667 1,963 20
fOctober 340 325 385 385 407 1,030 5
INovember 191 319 319 338 300 878 5
IDecember 110 114 199 143 170 379 5
JAverage 765 992 1,139 1,147 1,339 1,385 56

Source: Alaska Department of Labor and Workforce Development, Quarterly Census of Employment and Wages Data, historical data for 2002-
2010, Excel file annual.xls, http://labor.alaska.gov/research/qcew/qcew.htm, downloaded November 27, 2011. Blank cells indicate data were not
available.
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3.10 Bristol Bay Salmon Industry Taxes

The Bristol Bay salmon industry pays millions of dollars annually in state, local and federal
taxes. This section briefly describes these taxes and provides estimates, where available, of taxes
paid in recent years.

Alaska Fisheries Business Tax

The Alaska Fisheries Business Tax (AS 43.75.015) accounts for the largest share of local and
state taxes paid by the Bristol Bay salmon industry. Under the fisheries business tax, salmon
processors pay the state:

5.0% of the ex-vessel value of salmon processed on floating facilities
4.5% of the ex-vessel value of salmon canned at shore-based facilities

3.0% of the ex-vessel value of other salmon processed at shore-based facilities
(e.g. salmon processed frozen, fresh, or in other ways except for canning)

The State of Alaska does not publish data on fisheries business tax revenues for specific species
and regions. Rows 1-4 of Table 34 provide a lower-bound estimate of tax obligations (before
credits) of Bristol Bay salmon processors, assuming that processors pay a tax rate of 5.0% for a
share of ex-vessel value equivalent to the share of canned salmon production in total Bristol Bay
salmon production, and 3.0% of ex-vessel value on the remaining share of ex-vessel value. This
estimate suggests that during the period 2000-2010, fisheries business tax obligations ranged
from as low as $1.3 million in 2002 to $6.4 million. Fisheries business tax payments are directly
proportional to ex-vessel value and thus highly sensitive to the effects of changes in catches and
prices on ex-vessel value.

Actual tax obligations are likely higher than the lower-bound estimates in Row 4, since (a) the
estimates do not take account of the higher tax rate (5.0%) on salmon processed on floating
processing; and (b) the share of salmon which is canned is likely higher than the share of canned
production in total production, because average yields are lower for canning.

Processors are entitled to credits against Fisheries Business Tax obligations up to certain limits
for certain kinds of expenditures, including for example investments in salmon product
development (AS 43.75.035); investments to improve salmon utilization (AS 43.75.036), and
and contributions to the University of Alaska and other Alaska higher education institutions (AS
43.75.018). No data are available on the extent to which these tax credits reduce Bristol Bay
fisheries business tax revenues.
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Table 34. Selected Data and Estimates for Bristol Bay Salmon Taxes

Selected Data and Estimates for Bristol Bay Salmon Taxes

Row 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Simple lower-bound estimate of
fisheries business tax obligations
Ex-vessel value of Bristol Bay salmon 1 $84,014] $40,359] $31,898| $46,684] $76,461| $94,556| $108,570| $115,763| $116,717| $144,200| $180,818
harvests ($ 000)
Canned share 2 37%)| 32%) 49%) 39%) 34%) 32%) 34%) 35%) 28%) 25%) 2794
(assumed tax rate = 5.0%)
Non-canned share 3 63% 68% 51%) 61% 66% 68%) 66%) 65% 2% 75%) 73%
(assumed tax rate = 3%)
Lower-bound estimate of fisheries tax 4 $3,145]  $1,467| $1,270] $1,760| $2,818] $3,439] $3,998] $4,287] $4,163| $5,061] $6,383
obligation ($ 000)
State of Alaska Shared Business Tax
Payments to Bristol Bay Boroughs
and Cities ($ 000) (a)
Bristol Bay Borough 5 | sL440]  $918  $494 NA $A51] . 9835 SL1/8| 61,006 SL564|  SL543 L9/
Lake and Peninsula Borough 6 $357] $246) $162] NA $113 $71] $99 $134] $138 $152) $215
Dillingham 7 $203] $176] $49 NA $100] $154 $148 $184] $176] $187 $239
Egegik 8 $30 $176] $78 NA $36 $29 $29 $74] $63 $63 $85
Total 9 $2,029]  $1,517| $784f NA $700] $1,089] $1,454] $1,687] $1,941] $1,944] $2,335

(a) Source: Alaska Department of Revenue, Annual Shared Taxes and Fees Reports, www.tax.alaska.gov. NA: Not available.

Fisheries Business Tax Refunds

The State of Alaska “refunds” a major share of Fisheries Business Tax revenues to Alaska local

governments, as follows (AS 43.75.130):

Cities receive 50% of the tax revenues collected in unified municipalities and in
cities outside organized boroughs, and 25% of tax revenues collected in cities in
organized boroughs

Boroughs receive 50% of the tax revenues collected in areas of boroughs outside
cities and 25% of the tax revenues collected in cities inside Boroughs.

Rows 5-9 of Table X-1 provide data on State of Alaska shared fisheries tax payments to Bristol
Bay boroughs and cities. In total, these payments ranged from $700 thousand in 2004 to $2.3

million in 2010.

Local Government Taxes

Several local governments in the Bristol Bay region impose taxes on the ex-vessel value of
salmon processed within their jurisdictions. In 2010, these included the following:*®

Bristol Bay Borough:

raw fish tax

Lake and Peninsula Borough:

Pilot Point:

4% fish taxEgegik: 3%

2% raw fish tax
3% raw fish tax

% Alaska Office of the State Assessor, 2010 Alaska Taxable, Table 2, Sales/Special Taxes and Revenues,
http://www.dced.state.ak.us/dca/osa/osa_summary.cfm.
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Local governments also impose property taxes on processing facilities. No data are published on
Bristol Bay local government fish taxes or property taxes. However, it is likely that these taxes
are comparable in magnitude to fisheries business taxes, and represent a major share of total
local government tax revenues.

Federal Government Taxes

Like all U.S. industries, the Bristol Bay salmon industry pays federal taxes including corporate
and individual income taxes paid by processing companies, processing workers, and fishermen.
No data are available on federal taxes specifically attributable to the Bristol Bay salmon industry,
although it is likely that they significantly exceed total taxes paid to the state and local
governments.

3.11 Regional Distribution of Bristol Bay Permit Holders, Fishery
Earnings, and Processing Employment

An important characteristic of the Bristol Bay commercial salmon industry is that shares of the
participants in the industry—both fishermen and processing workers—do not live in the Bristol
Bay region but rather in other parts of Alaska or other states and countries. In this section we
review available data on trends in the regional distribution of permit holdings, earnings and
processing employment between “local” residents of the Bristol Bay region, other Alaskans, and
non-Alaskans.

The Bristol Bay Region

There are twenty-six communities in the Bristol Bay region the Commercial Fisheries Entry
Commission (CFEC) considers “local” to the fishery for its analyses (Figure 55). Residents of
these villages are considered “Bristol Bay residents” for the CFEC data presented below on
permit holdings and earnings of Bristol Bay residents.

Residents of five additional villages on the south side of the Alaska Peninsula (Chignik City,
Chignik Lagoon, Chignik Lake, Perryville and Ivanof) are also considered “Bristol Bay
residents” for the Alaska Department of Labor and Workforce Development (ADLWD) data on
seafood processing employment.

119



A Bristol Bay

=N

a

Figure 55. Bristol Bay Region Local Communities Source:
www.visitbristolbay.org/bbvc/images/bb_map_large.jpg

Regional Distribution of Permit Holders

Limited entry was implemented for most Alaska salmon fisheries in 1975, including the Bristol
Bay drift gillnet and set gillnet fisheries. The permits were initially issued for free to individuals
based on their degree of economic dependence upon the fishery and the extent of their past
participation in the fishery. The purpose and effect of this initial allocation system was to
ensure that significant numbers of rural local residents received permits in regions of Alaska with
limited other economic opportunities, such as Bristol Bay (Knapp, 2011).

120



Soon after the implementation of
limited entry a significant long-
term decline began in the share of
permits held by local residents in
the Bristol Bay fisheries and many
other rural Alaska fisheries. There
has been a corresponding increase
in the number of permits held by
other Alaska residents as well as
non-Alaska residents. This decline
in local permits has been an
important concern at both the
regional and state level.

Between 1978 and 2010, the
number of permits Bristol Bay
drift gillnet permits held by local
residents fell from 614 to 383
(Figure 56). The share of drift
gillnet permits held by local
residents fell from 36% to 21%.

Between 1978 and 2010, the
number of permits Bristol Bay set
gillnet permits held by local
residents fell from 530 to 353. The
share of permits held by local
residents fell from 59% to 36%.

The decline in local permit
ownership has come about as a
result of both net permit transfers
(sales and gifts) from residents of
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Figure 56. Number of Bristol Bay Permit Holders by
Residency

the region to non-local residents, as well as migration of permit holders out of the region.
Initially net permit transfers played a far greater role, but migration of permit holders out of the
region has also played an important role in recent years.
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Regional Distribution of Fishery Earnings

Historically, Bristol Bay
residents have had the
lowest average earnings
(gross revenues) per permit
fished, while residents of
other stages have had had
the highest average
earnings per permit fished.

For example, in 2007—the
latest year for which CFEC
earnings data by residency
are available, in the Bristol
Bay drift gillnet fishery,
average earnings per permit
fished were $44,604 for
Bristol Bay residents,
$66,191 for other Alaska
residents, and $73,391 for
non-Alaska residents
(Figure 57).

In the Bristol Bay set
gillnet fishery, average
earnings per permit fished
were $22,991 for Bristol
Bay residents, $23,259 for
other Alaska residents, and
$25,333 for non-Alaska
residents (Figure 57).

A variety of factors may
contribute to these
differences in average
earnings per permit fished
by residency. In the drift
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Figure 57. Permit Holders Average Earnings, by Residency

gillnet fishery, the vessels operated by Bristol Bay residents tend to be older and smaller, with
lower average horsepower and fuel capacity than those of other Alaska residents or residents of
other states (Table 35). A much smaller share of the vessels operated by Bristol Bay residents
have refrigeration capacity. All of these differences may reflect less access to capital for Bristol
Bay residents than for other Alaska residents or residents of other states. However, the reasons
for differences in earnings between groups have not been studied in detail or conclusively

explained.
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Table 35. Comparison of Vessels Used in the Bristol Bay Drift Gillnet Fishery, by
Residency of Permit Holder

Comparison of Vessels Used in the Bristol Bay Drift Gillnet Fishery, by Residency of Permit Holder

Group 1983 1988 1993 1998 2003 2008
Bristol Bay Residents 9 11 14 18 22 26
gﬂv\%zg:l:ge Othgr Alaska Residents 9 11 14 17 21 24
(years) Residents of Other States 11 12 13 16 20 24
Average 10 11 14 17 21 25
Average Bristol Bay Resid_ents 239 279 282 294 287 337
horsepower of Othgr Alaska Residents 243 271 315 345 350 373
vessels Residents of Other States 252 286 335 368 372 382
Average 245 278 311 336 336 364
Average Bristol Bay Residents 10 12 12 12 12 12
displacement of |Other Alaska Residents 12 13 13 13 14 15
vessels Residents of Other States 12 12 13 14 14 14
Sgross tons) Average 11 12 13 13 13 14
Bristol Bay Residents 239 288 282 294 287 299
g‘;irg?; ;ﬂe' Other Alaska Residents 306 | 334 | 364 | 357 | 357 | 360
vessels (gallons) Residents of Other States 283 311 348 352 350 364
Average 276 311 331 335 331 341
Percent of Bristol Bay Residents 05% | 05% | 23% | 45% | 55% | 7.7%
vessels with Other Alaska Residents 1.3% 2.3% 7.5% 13.7% | 15.3% | 20.8%
refrigeration Residents of Other States 0.5% 2.0% 8.1% | 155% | 17.8% | 22.2%
capacity Average 0.8% 1.6% 6.0% | 11.2% | 12.9% | 16.9%

Northern Economics. 2009. The Importance of the Bristol Bay Salmon Fisheries to the Region and its

Residents. Report prepared for the Bristol Bay Economic Development Corporation. 193 pages. Data are
from tables on pages 136 and 137 of report. Based on data provided by the Commercial Fisheries Entry

Commission.
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Share of Total Earnings of Bristol Bay Drift Gillnet Permit Holders, by Residency
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Figure 58. Share of Total Earnings of Bristol Bay Drift Gillnet Permit Holders, by
Residency

Trends over time in the share of different groups in total earnings of Bristol Bay permit holders
represent the combined effects of trends over time in each group’s share of permit holdings as
well as differences between groups in average earnings. In the drift gillnet fishery, the share of
Bristol residents in total earnings fell from about 35% in the late 1970s to just 15% in 2007. The
share of non-Alaska residents increased from less than 50% in the late 1970s to 60% in 2007

(Figure 58).
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Figure 59. Share of Total Earnings of Bristol Bay Set Gillnet Permit Holders, by

In the set gillnet fishery, the share of Bristol residents in total earnings fell from about 63% in the
late 1970s to 35% in 2007. The share of non-Alaska residents increased from about 20% in the
late 1970s to 34% in 2007 (Figure 59).

Residency

Regional Distribution of Processing Employment

Employment in Bristol Bay seafood processing is overwhelmingly dominated by residents of
other states and countries. In 2009, according to Alaska Department of Labor and Workforce
Development data, Bristol Bay residents accounted for less than 2% of Bristol Bay processing
workers, and other Alaska residents accounted for only 12%. Residents of other states and
countries accounted for 87%. (Processing employment data by residency are only available for

the years 2004-2009).(Figure 59).
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Figure 60. Share of Bristol Bay Seafood Processing Employment, by Residency

A Primarily Non-Local Fishery—With Widely Distributed Benefits

As is clear from the preceding figures, local residents account for a relatively small and declining

share of the jobs and earnings in the Bristol Bay salmon industry (Figure 61). In contrast, non-
Alaska residents account for relatively large and growing share of the jobs and earnings.
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Local Bristol Bay Resident Share of the Bristol Bay Salmon Fisheries:
Selected Measures
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Figure 61. Local Bristol Bay Resident Share of Salmon Fisheries: Selected Measures

This does not mean, of course, that the Bristol Bay salmon fishery is unimportant as a source of
jobs or income for local residents. As we discuss in greater detail previously, it remains very
important. However, it is not as important for local residents as it might appear if one were to
erroneously assume that all the jobs were held by local residents and all the income was earned
by local residents.
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A different perspective is that the Bristol Bay fishery is not just economically important for a
remote region of southwestern Alaska. Rather, it is of major economic importance for other
parts of Alaska and other states, particularly the Pacific Northwest. Thousands of residents of
other parts of Alaska and other states work in and earn significant income from participating in
Bristol Bay fishing and processing. For example, as shown in Table 36, in 2010, 597 residents
of other parts of Alaska, 656 residents of Washington, 125 residents of Oregon and 119 residen